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mines are barely large enough to more than admit of the larva
getting into them—in fact it requires considerable effort on the
part of the larva to back out of one of these mines, when dis-
turbed.

It was found that some varieties of potatoes contained more
pimples than other varieties. It was also found that varieties
which did not contain many ‘‘pimples” often contained as many
“slivers ” or tubes as the more ‘“‘pimply” varieties. At the
same time potatoes in all varieties could be found with ‘‘slivers”
where no pimples had been formed. Whether ‘‘pimples” are
formed only at certain stages of growth of the potato, or
whether some varieties form * pimples” while others do not, is
still a question.

CONTRIBUTIONS TO THE HEMIPTEROUS FAUNA
OF IOWA.

BY HERBERT OSBORN AND E. D. BALL.
I. ON THE LIFE-HISTORY OF JASSID.E.
(With descriptions of new species and & review of the genus Deltocephalus.)

In various papers published during the past five years the
senior author has called attention to the injuries caused in grass
lands and pastures by the numerous species of Jassidee, which
swarm, often by millions to the acre, upon various species of
grasses.

In these papers it has been shown that the loss, though sel-
dom noticed, must be really enormous, and that by the use of the
tar pan or ‘‘hopper-dozer” the insects may be to a great extent
destroyed. Further than this, however, our knowledge has been
oo meager to furnish a certain basis for remedial measures.
It is true studies were made of a few species and some facts
learned as to their !ife-history which warranted 1the belief that
burnir g, mowing, etc., might be of service, but still so much
remained unkrown regarding even the most common species,
that there seemed a necessity for a more exhaustive study. At
the beginning of the present season (1896)a study was planned,
ihe e ssential features of which were: First, a defermination of
the life histories of as many as possible of the species known to
feed upon grasses. Second, the determination of the range of
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the food plants for each species, especially in the larval stages.
Third, the collectisn of all species ocecurring on grasses and
their careful identification with a close study of the specificlim-
its of each, as a basis for further life history studies.

Any facts suggestive cf successful treatment have been care-
fully noved, and suggestions as to treatment of individual spe-
cies made, but it has been deemed essential in this study to hold
in reserve general conclusions as to treatment and to gather,
first, all facts possible bearing on the life and habits of the
species. These will undoubtedly furnish a scientific basis for
economic treatment.

Insectary studies have consistedin rearing, as far as possible,
all species in breeding cages, consisting of glass globes or netted
frames over grass in large pots, along with continuosus field
study, the one as check to the other. In theinvestigation some
sixty species hive come under observation as grass feeders,
not to mention some sixty more referred to other food plants,
N and their study has involved the examination of many thousands

of individuals in all stages

Of a number of species we are able to present sufficient
details of life history to warrant positive conclusions, while of
others the record is yet too fragmentary to be more than a
starting point for future work.

While this study was undertaken primarily with reference to its eco-
nomic aspects, and this phase has been dealt with particularly in a paper,
duplicating this in part, to be published in bulletin 34 of the Iowa experi-

4 ment station, so much matter of a technical nature has been accumulated
which seems of importance in the systematic study of this group that it
has been deemed desirable to publish it, with full technical descriptions of
new species, where it will reach students of systematic entomology, and
those interested in the biological questions discussed.

We have as a basis for work in this group, aside from the large mass of
material collected in Iowa, types of ali the Homoptera described by Mr. E,
P. VanDuzee as well as the entire collection of Hemiptera which he made,
and which formed the basis for his numerous contributions to American
Hemipterology. o

The college collections contain, further, a large amcunt of material in
Hemiptera from Colorado, South Carolina and Georgia collected by Morri-
gon; from New Mexico, Arizona, California and the northwest, collected by
Wickham; from Mexico collected by Osborn and Townsend, besides numer-
ous smaller series received in exchange or for determination. Also series
ot Buropocan species, embracing representatives of a large proportion of
the genera. Also some exotic material from the Bahamas, West Indies, etc.

The plates are photo-reproductions of drawings made by Miss Charlotte
M. King, under personal direction and supervision of the authors.

It has not been our purpose to prepare a full list of species, but only
to Include such as we have studied We have followed in arrangement,
however, the ‘‘Catalogue of Jassoidea,” by Mr. E. P. VanDuzes, and tI}at
catalogue may be consulted for additional references, synonomy and bib-
liography. . o .

I'ypes of the new species are deposited in the National museum.
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Some of the results which seem to be general in nature may
be mentioned here.

The species of Jassida have, as a rule, a decided limitation
as to food plant, usually holding closely to one species of plant,
almost invariably limited to one plant for breeding, but feeding
more indiscriminately in maturer stages.

So far as known, all the species depositeggs upon the stems
under the leal sheaths or in the leaves of the plants used as
food.

There is a wide difference in life-histories, some having one
brood, the majority of the grass-feeding species two, arnd stiil
others three in a season, and the successive stages occurring at
widely different times.

Except in the case of adult hibernation the ordinary life of a
brood of adults does not exceed two months, and for the indi-
viduals of a brood rarely over ons. The males appear a week
to ten days before the females and disappear as much earlier.
In general, one brood of adults will have disappeared before
the laxvae of the next have matured, so that individuals col-
lected at any time may be referred with assurarce to a partic-
ular brood.

It follows also that eggs for each brood are deposited within
a limited time and that a period may te defined during which
all eggs of a given broocd for a given species will have been
deposited, and during which time measures for their destruction
may be applied.

Obse1rvations were made to ascertuin whether simply cutting
the grass and leaving it in the field would prevent hatehing, and
in no case were eggs cbserved to hatch from stems cut green.
Part of the stems from a plant in which eggs were fully devel-
oped were cut and left to dry. The second day after the eggs
hatched in the uncuft stems but no larvae issued from those that
were cut and, on examination, the eggs were found to be crushed
and distorted from the shrinking of the plant tissues and by
the curling of the edges of the sheaths in drying. Even if
hatched they would have been unable to escape from the rigid
incurved edge.

It has been learned that the larvse present definite characters
which are of specific, and in some cases generic, value. These,
along with what prove to be constant characters in large series
of adults, enable us to combine some forms hitherto considered
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as distinet species, and also to separate as distinct some forms
hitherto included with other known species.

Colorational characters in certain genera are of very little
value, since it is found that summer broods and species occur-
ring in shaded localities are pailid or unicolorous, while autumn
broods or exposed individuals assume darker and more definite
markings, often varyirg 1o black.

Another feature of considerable interest and of value in the
discriminaticn of species is presented in the fact that for a
number of species there are distinct long and short winged
forms with consequent variations in venation (usually given
generic importance) the long winged condition apparently asso-
ciated with a migrant habit.

The grasses which have been more particularly under obser-
vation during the season and which seem to have each its par-
ticular jassid fauna, are: Blue grass (Poa pratensis), Andro-
pogon scoparius and provincialis, Elymus canadensis and virginicus,
Bouteloa hirsuta and cutipendula, Stipa spurtea, Spartina eynosuro-

- ides, Sporobolus hockeri, heterolepis, asper avd cryptardrus, Chry-
sopogon  nutans, Mullenbergia racemosa, diffusa and sylvatica,
Bromus ciliatus and purgans; %lso & number of antuals, espe-
cially the Panicums and Setarias.

A statement of the krown hest plants accompanies the dis-
cussion of each species.

TETTIGONIA BIFIDA SAY.

Journal Acad. Nat. Sci., Phila., 1V, p. 513, 1631; Comp. Writings 11, p. 387, 1869.

This is a rather handsome little species, and its range of food
habitseemstobe more restricted than many of the others, it being
found only on blue grass in shady places. The latter restric-
tion confines it to wocded pastures, where it is perhaps almost
as ccmmon though less uriversal than inimicus in open pastures.

The adult is about six millimeters long, of greenish color, with
circular alternate bands of black and white on the head and
pronotum parallel to the border. The wings have seven black
stripes, the outer one forking near the middle.

Adults are first recorded for July 11th, and were most abun-
dant July 14th, becoming gradually less numerous till the first
of September, when they disappeared. While egg deposition
must occur during July or August it has not been observed.

The larve observed July 2nd to 20th were about half the
length of the adults, fully as broad, with the surface ¢f the body
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of a powdery white appearance. The head is large, broad and
deep, much inflated, almost round in front; eyes dark; wing
pads broad and short; the abdomen inclined to be carinate
dorsally.

They are decidedly different from the larvese of any other
species of Tettigonia studied in the much shorter body, a fact
which would seem to indicate separation from the normal Tetti-
gonia forms, and which allies them to Euacanthus.

While ordinarily considered a rather rare species this cer-
tainly occurs during a partof th» year in its particular hauats in
great numbers—that is in the rather rank blue grass of timber
areas. In such locations it has been estimated to occur at the
rate of 50,000 per acre.

DIEDROCEPHALA MOLLIPES SAY.

Tettigonia mollipes Say. Jour Acad. Nat. Sci., Phila,, 1V, p. 312, 1831 Comp. writings
II, p. 886. Aulacizes mollipes Fitch. Homop N. Y. State Cab., p. 56, 1851. Diedro-
cephala mollipes Walker. Homop. Suppl., p. 233, 1858,

This species has been observed heretofore, and a record of
two broods a year indicated. Observations this year show a
somewhat later appearauce of the spring brood, larve occurring
through June and first wesk in July, adults appearing the last
week in June, continuing through July, and to about the 20th
of August. The second brood of larvee appeared about the
second week in August, running through Sepiember and matur-
iug in October and November. First adults of second brood
appeared about September 15th and continued through the sea-
son. Hibernation seems to occur in all stages, considerable
irregularity being shown, but the main body being adapted to
the hibernation of eggs.

The range of food plants is large, there seeming to be little
choice between annual or perennial grasses. It has been
recorded from Adropogon scoparius and provincialis, Panicum crus-
galli, scoparium; Setaria viridis and glauca. Wheat, oats, barley
(especially volunteer growth), slough grass (Spartina cynosur.
oides), wild rye, (Elymus canadensis). It occurs less commonly
on blue grass, probably in most cases only when other grasses
are present.

As egg deposition in autumn is almost entirely confined to
large-stemmed grasses, the destruction of these in pastures is
advisable.
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DIEDROCEPHALA NOV.EBORACEXNSIS FITCH.
Aulaeizes noviwhoracensis Fitech. Homop. N. Y. State Cab., p. 56, 1351,

This is a larger and lighter colored species than mollipes, and
may be further distinguished by the blunter head and the two
black spots at the tip. It has been found to occur only in
sloughs or in heavy grass adjacent to them, especially slough
grass (Spartina cynosuroides).

The adults were taken through the last of June and through
July, and again from the middle of August through September.
It seems to be decidedly limited in its range of food plant, and
would be of little economic importance except where slough
grass is used for hay.

DIEDROCEPHALA COCCINEA FORST.
Cicada coccinea Forst. Nov. Species Ins., p. 96, 1781.

This is the brightest colored species of the genus occurring
at Ames, and is intermediate in size between mollipes and nove-
boracensis.

- The vertex and scutellum are bright yellow. The pronotum
is variously marked with green, red and yellow. The elytra
are bluish-green, with two broad purple stripes, and a narrow
yvellow margin. Below, all yellow, except a narrow black line
just under the vertex. Length, nine to ten mm. Readily sep-
arated from versute by the absence of dark markings on the
vertex, and the larger size.

The larvac are of a pale yellow color throughout. Head

y much intlated, convexly pointed, resembling that of adult but

' larger; thorax broad, abdomen long and slender. The pupwz

are still lighter colored, and have a scarlet mark on each wing

pad.

This species is two-brooded. The larvac were taken nearly
full grown about the 1st of June. Adults were taken from
about the middle of June through July, and again through Sep-
tember and October.

They were taken from woody regions, but usually swept
from the undergrowth of grass and weeds. Adults of the
second brood were takeu from coarse grasses long after the
trees had shed their leaves.

XEROPHLOEA VIRIDIS, FABR.
(Pl. xix, Fig. 1)

This grotesque species occurs throughout the entire United

Statesatleast. Van Duzee reports itfrom New York to Florida,
12

&
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Texas, Colorado, and California. In addition to this, speci-
mens are at hand from Oregon, Utah, Arizona and Nebraska,
and it has been collected at Ames rather commonuly.

The adults are six or seven millimeters long by two millime-
ters wide across the pronotum; the head is slightly narrower
than the pronotum; eyessmall; vertex flat, produced and round-
ingly angled in front, anterior margin very thin. The elytra
are long and angularly pointed behind, the claval area is nearly
flat while the corium is strongly deflected, becoming perpen-
dicular at the tip, giving the insect a wedge-shaped appearance.
The entire dorsal surface is coarsely pitted. The females are
bright green with the tips of elytra lighter, sometimes clouded
or minutely dotted with darker along the margins; the males
have in addition a broad median smoky line on the vertex and
an irregular trausverse dark band on the pronotum more or
less strongly margined with lighter before.

Genitalia: The last ventral segment of the female is divided
medially to its base and consists of two long, roundingly pointed
lobes; male valve broadly, obtusely rounding, length and
breadth about equal; plates narrow, spatulate, two and one-
half times the length of the valve.

arvee: Similar in form to the adult but with a broader body
and longer head; vertex one-half longer than wide, acutely
angled before, margin very thin, whole depth of head less than
one-fourth the length of the vertex; abdomen short, dorsally
carinate; color green, the entire surface covered with short
white hairs arising from minute black spots; a pair of larger
black spots near the base of the wing pads and another pair on
the posterior margin near the inner angle.

Larvae were found nearly full grown in August; the adults
were taken from the second week in August until October.
They were swept from a native grass pasture where they were
fairly abundant. Specimens from Nebraska and Utah bear
dates from May to July, indicating that the species is two-
brooded. Observations were not made upon the field where it
occurred during the first half of the season, which would
account for its not being found sooner.

This species agrees in every particular with Burmeister’s
description and figure of g¢grisea Germar, from Brazil, and
undoubtedly it should be placed as a synonym of that species.
But Fabricius’ description of wiridis from ‘‘Americe insulis”
precedes both, and though brief, agrees well with them and
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probably characterizes the same species, at least so far as we
know no other species which could answer their description
occurs.” If this is correct the synonym will stand.
Xerophloea viridis Fab.
Cercopig viridis, FFab, Ent, Syst. TV 50, 13, 1794,
Nerophloea grisea. Germar Zeits. F. G. Entom. T, 190, 1, 1839.
Xcrophloea virescens, ftal. Ofv. Vet. Ak. Forh.. 1854, p. 94, 30.
XNXerophloea viridis, Fabr., Stal. Hemiptera Fabriciana, I(, p. 59,
Parapholis peltata, Uhler Bull. U. 8. Geol. and Geog. Surv., IIL p. 461, 1577.
Xerophloea peltata, Uhler Stand. Nat. fiist., [1, p. 243, 1684,

Professor Uhler, in the Standard Natural History (vol. 1I,
p. 248) gives the range of the species as from Massachusetts to
Rio Janeiro in Brazil, thus covering the territory indicated by
the three descriptions.

GYPONA GERMAR.

Although the Gyponas have never been recorded as grass-

feeding species the observations this season show that for one
of them at least this is an exclusive habit, and for others
‘ apparently a normal one.
N The species are widely variable in color and size, and the
genus needs a thorough revision in order to reduce to consistent
species the long list of so-called species which has arisen from
the characterization of these numerous varieties.

Structurally the species are very constant and present defi-
nite characters in the shape of the head, the venation and the

genitalia.
GYPONA OCTO-LINEATA SAY.

Tettigonia oclo-lineata Say Corp. Writ, IT, 257,

14 Gypone striata Burmeister, Gen. Ins.  Gen. 16, No. 9.
Gypona flavilineata Fiteh, Homop N. Y., State Cab., p. 57.
Gypona quehceensis Provancher. Nat. Canad. 1V, 352.
Gypona cane Burni, Gen. Ins . Pl. 16, No. 10.
Gypona flavilineata, Spangberg, Spec. Gyponw, p. 8.

This is the longest and one of the narrowest species in the
genus, on account of its long, narrow elytra, much exceeding
the abdomen. It varies in size from large females eleven or
twelve mm. long by three mm. wide down to the smallest males
only seven or eight mm. long by two mm. wide. The vertexis
two-thirds as long on the middle as the width between the eyes,
front margin very thin, roundingly produced. Ocelli small,
slightly behind the middle of the vertex; elytra long and nar-
rowed to a blunt point behind. The venation is indefinite, con-
sisting of fine reticulations on the apical half, and sometimes
including the whole surface except the base of the costa.

* A series of thirteen specimens of this insect from Cuba, kindly sent by Mr. Robert
Comus, shows most perfect agreement with lowa specimens, and no other species of
the genus is represented in his collecting.
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Genitalia: Ultimate ventral segment of the female moder-
ately long, nearly truncate behind, curved downward in the
middle, giving it an emarginate appearance, the edge often thin
and membranous. The last ventral segment of the male longer
than the pronotum, truncate, conczaling the valve. Plates
narrow, ligulate, nearly four times longer than wide, longer
than the last ventral segment, nearly equaling the pygofers,
separated atthe base by one-half their width, obliquely cverlap-
ping at tip. Pygofers broad at base, obliquely truncate from
below, tips produced incurved and touching each other.

Color very variable, early specimeuns of both broods, especi-
ally of the first, light green, the yellow lines indistinct; elytra
nearly hyaline, nervures weak. This form is the jflavilineata
Fitch, and striata Burmeistar. Late specimens of the first
brood and nearly all of the second are dark grzea with the
elytra strongly reticulate. The yellow lines may be strongly
marked or almost wanting; these include the forms described
as quebecensis Prov., cance, Burmeister and pavilineata S .ang-
berg. Specimens collected during the latter part of Septeraber
and throughout October were more or less tinged with red,
especially in the females. Specimensbeing takan which varied
from the lines red, through forms that had the lines ani the
elytral reticulations red, to females that were almost entirely
scarlet dorsally, these last being the typical octolinexta form.

Throughout the whole series the structural character:, with
the exception of the strength and number of the reticulations,
scarcely varied.

These conclusions are based on the examination of hundreds
of specimens showing the most complete intergradations in all
these variations. In accord with the general rule for jissids,
the first brood, mostly flavilineata form, are weakly veined, and
those of the second brood, mostly octolineata form, are s rongly
veined and more highly colored.

Larva are very broad ard depressed, more so thav the aduls,
which it much resembles. The vertex is abruptly narrowed in
front of the eyes, then strongly projecting with parallcl mar-
gins and a broadly rounding apex, the whole pr¢jection
extreniely thin, antenrs nearly as long as body, bisal joint as
long as vertex, abdomen long and compressed; general color
green.

The pupz are broader, shorter, darker green than tlLe lar-
vee, and have two fuscous spots on the inner angle of the wing
pads.
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Larvee were found June 16th, small to half grown, continuing
abundant until the middle of July. Adults appeared about the
first of July, continuing till the middle of August. Second
brood larvee occurred into the latter part of August, and on
through September. Adults appeared in September and
October.

This is by far the most abundant species of the genus, and
occurs throughout the entire region east of the Rocky moun-
tains from Canada to Texas, at least, and is closely related to
the South American lneata of Burmeister, if not identical
with it.

In common with other jassids which have a wide distribu-
tion, it does not seem to be confined to any particular food plant,
but may be found almost everywhere, preferring rank growths
in shaded situations. It is the only representative of the retic-
ulated elytral group occurring at Ames, and is unique in that
it is two-brooded, while the other species areall apparently only
single-brooded.

GYPONA BIPUNCTULATA WOOD.

Gypona bipunetulata, Woodworth, Bull. I1l. State Lab. Nat. Hist., ITI, p. 30, 1887.( 14 )
Gypona nigra, Woodworth, Bull. Ill. State Lab. Nat. Hist., III, p. 31, 1887.( g )

This is the largest jassid known to occur on grasses in Iowa,
and presents a very marked difference between the males and
females. The females described as bipunctulata by Woodworth
arebright green, stout, deep-bodied. The vertex is short, ocelli
small, and there are distinct black dots on the pronotum, one
each side about half way from the middle to the margin; also a
distinct dot on the base of each elytron just under the outer
angle of the pronotum.

The male, which was described as GQypona nigra by Wood-
worth, has the head and pronotum black, margined with light
green. The black color nearly conceals the dots of female pro-
notum. The elytra are hyaline and allow the black tergum to
show through, so in most specimens there is usually a quite
uniform dark color to the whole upper surface except the
margin. The genital plates are broad, shorter than sixth seg-
ment, truncate at apex.

Woodworth described this species from Illinois, and we have
specimens from Kansas aside from numerous examples taken
in Jowa.

The adults appear the middle of July, the males about a
week before the females, and continue to the latter part of
September. They have been taken only from grasses.
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Full-grown larvee were swept from prairie grass July 6th.
They are shorter, stouter, with shorter vertex, covered all over
with stiff white hairs.

In addition to these a small larva was taken from the base of
an Elymus stock, September 5th, and another larger one May
22d. This pupated in cage May 29th and died June 16th.
These two larvee are doubtfully referred to this species which,
if correct, would indicate Elymus as the larval food plant.

EUACANTHUS ACUMINATUS FAB.
(Pl. xix, Iig. 3.)

Cicada acuminata, Fab. Syst. Ent. IV, 36, 40, 1794
Euacanthus orbitalis, Fitch. Homop. N. Y. State Cab,, p. 57.

Fitch’s description of orbitalis and the specimens at hand
agree in every respect with the description of acuminatus and
with European examples of the species, so that there seems to
be no question as to their specific identity.

This species occurs throughout the whole of central urope,
and probably has an equally general distribution in this coun-
try. It has already been reported from Canada, New York and
Michigan, and specimens are at hand from Washington, D. C.,
and Vancouver’s Island, besides adults and larvee taken at Ames
this season.

The adult is very stout-bodied with a broad vertex and small
round eyes. Length, 6 mm., width on center of costa, 2mm.

Vertex about equaling pronotum in length; nearly twice
broader than long, obtusely angled anteriorly, medially and
laterally carinate; ccelli on the vertex near the carinate anter-
ior margin, about equally distant from eye and tip; front broad
above, rounding to the small elypeus; base of the antennz over-
hung; pronotum short; elytral venation simple, first sector
only once forked; color, shining black with margin of eyes, tip
of vertex, elytral nervures and a large spot near the baserof the
costa, white.

Genitalia: Ultimate ventral segment of the female long,
rounding, posterior margin arcuated and slightly notched.
Male valve obtuse, short; plate long and very narrow, exceed-
ing the pygofers.

Larvee white: Head similar in form to the adult, much more
inflated and produced, one-third the length and nearly half the
size of the whole insect, four times the length of ihe bead-like
eyes, evenly and finely covered with short white hairs; antennse
extending beyond the middle of the abdomen; thorax narrower
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than the prominent eyes; abdomen slender, dorsally carinate,
tipped with coarse white spines; entire body covered with fine
white pubescence; thorax and abdomen sparsely set with curved
black hairs pointing backward. Length of full-grown larva
5.50 mm.

Larvee and adults were taken the first week in July; adults
continuing to be found throughout the month. Swept from a
woody pasture in which numerous composite abounded. Larvs
in cages fed indiscriminately on a variety of plants taken from
similar situations.

Although not hitherto recorded specimens of the other Euro-
pean species, Euacanthus interruptus L., have been represented
in American collections but have been placed with Fiteh’s orbi-
talis. Those at hand are from South Carolina, but it doubtless
has much the same distribution as acuminatus here, as it does in
Europe.

The position of the ocelli in this genus is strongly suggestive
of the Acocephaline, while in some other respects it appears to
be more closely related to the Tettigonince. This and the fol-
lowing genus,which seem very closely allied, may very probably
represent generalized or intermediate forms connecting the two
sub-families.

NEOCOELIDIA TUMIDIFRONS G. & B.
Hemiptera of Colorado, p. 104.

The male of this species was described in ‘‘Hemiptera of
Colorado,” page 104. The female taken at Ames this season
differs considerably from the male description, and may be
characterized as follows:

FEMALE.—General aspectof Euacanthus; light yellowish- green
above, no dark markings visible on the scutellum. Below, yel-
lowish-green with rostrum, oviduct and spines on legs orange.
Vertex furrowed and nearly parallel margined next the eye as
in Euacanthus, but lacking the caringe, then convexly conically
rounding to the front; length on middle twice that next the
eyes, width between eyes equaling length. Ocelli small, on
the rounding margin of vertex as in Xestocephalus, about one-
third the distance from the eye to tip. Front at ocelli one-half
wider than at lorse. Antenn=z inserted beneath a ledge, nearly
as long as body; first and second joints large; pronotum very
short on the middle, continuing broadly behind the eye and

around back of the genm as in Euacanthus. Elytra about

equaling the abdomen; spines on the hind tibise very strong,
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a crown of short spines on the tip of the tibia, and the first
two tarsal segments.

Qenitalic.—Ultimate ventral segment of female nearly aslong
as width at base, elevated in the middle; postsrior margin trun-
cate, with a broad median notch; pygofers narrow, moderately
exceeded by the oviduct; the margins and tip studded with
short, stout, orange spines; length, 4.50 mm.; width on center
of costa, nearly 2 mm.

Larve.—Half-grown specimens taken the middle of Septem-
ber already possessed the characteristic head and pronotum of
the adult. The antennze were longer than the body, basal joints
very large, and arising from under a well marked ledge; color,
bright green, with six black spots, as follows: A pair of round
ones occupying the anterior half of the eyes, a pair on base,
and another on posterior margin of the wing pads, directly
behind and in line with the eyes, anterior pair partly concealed
by the pronotum. Spines on the genitalia, and legs stronger
than in the adult.

This species was taken in upland pastures in which dndro-
pogon scoparias, Bouteloa hirsuta and curtipendula predominated.
Adults were taken the latter half of August; half-grown larvee
were found September 13th and 17th.

This is a very peculiar species, and suggests a relationship
between Euacanthus and Xestoceplalus, two of the lower genera,
placed respectively in the sub-families Jassine and Tettigonince.

XESTOCEPHALUS PULICARIUS VAN D.
Bull. Buffalo Soe. Nat.. Sci. vol. IV, 1894,

This is a narrow, convexly conical headed little species with
broad maculate elytra and a brown vertex marked mucl as in
Tettigonia hieroglyphica. Length about 8 mm.

This species might easily be mistaken for a Deltocephalus but
for the ocelli which are situated nearly half way from the eyes
to tip of vertex. It was found rather commonly on blue grass
in shaded locations through July and August.

Very generally distributed north, and specimens have been
received from Mississippi (Weed).

XESTOCEPHALUS CORONATUS N. SP.
(P, xix, Fig. 2.)
Form and size of pulicarius nearly, but with head and pro-
notum shining black, with white markings; length, female, 3
mm.; male, hardly 2.50 mm.
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FEMALE. Head nearly equaling pronotum in width: vertex two-thirds
the length of the pronotum, one-half longeron middle than next eye; width
at base nearly twice the length, convexly rounding to the front; lateral
and posterior margins, & median stripe externding forward across the disk,
and ocelli white; tip white, broadly margined with orange. A broad lateral
margin approaching so near the ocelli as almost to complete the white mar-
gin and reduce the black {0 a large spot on either side of the median line
of the disk. Front narrow at ocelli, widening to antennal pits, then rapidly
narrowing to the clyp=us; light orange above, shading to black below; cly-
peus and lorce black; gen= broad, white; antennce long, arising from under
a distinct ledge; pronotum short, margins nearly parallel, black, with a
transverse white band just before the posterior margin; scutellum, basal
half black, with a narrow median stripe, apical half orange. Elytra macu-
late with black as follows: The middle and tip of clavus, apex of elytra,
a small spot on the costa before the apex, a broad, slightly oblique band
arising beyond the middle of the costa and exterding to the clavus, branch-
ing before the middle and running narrowly to the anal cell and a smaller
curved band near the base of the costa, sometimes uniting with a median
one near the claval suture.

MavLE. Vertex without the median stripe or orange marking; upper
part of front and all the vertex within the white margin, shining black,
except ocelli and a point on the tip equaling them in size, white; lower
part of {ront and clypeus orange.

GENITALIA. Ultimate ventral segment of female very broad, posterior
margin straight, roundingly notched in the center, slightly deeper than
in pulicarius. Male valve short, obtusely concavely pointed; plates inflated,
broad av base, concave, narrowing to an acute apex; apex curved upwards
arourrd the pygofers which, together with the plates, are margined with
plumose white hairs.

Two males and one female of this very distinct little species

were taken from a deeply shaded patch of bluegrass in August.
Ames, Towa.

THE SHOVEL-NOSED LEAF-HOPPER.

DORYCEPHALUS PLATYRHYNCHUS, OSB.
(Pl. xx, Fig. 1.)

Canadian Eatomologist, XX VI, p. 218, 1884.

This very peculiar insect has hitherto been recorded only
from Ames, Iowa, and West Point, Neb., and has been consid-
ered very rare, only three or four specimens in all having been
seen prior to the present season. Nothing was known as to its
life-history or food habit. During the present season, however,
it has been found in large numbers, and since it has bred freely
in the breeding cage, it has been possible to determine its full
life-history.

At first sight one would infer that it would be a very con-
spicuous object, an easy victim for natural enemies or the
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obtrusive collector. As a matter of fact this proves to be only
a remarkable adaptation to its food plant (Elymus) in color,
form and life-history.

The linear aspect and dark dorsal stripe, more or less broken
or obscured, harmoniz2 so well with the ordinary rusty Elymus
stem to which it closely adheres and from which it can scarcely
be driven, either in larval or adult stage, that it is detected
with great difficulty. They rely on this mimicry for protection
rather than upon flight or leaping. So perfect is this protec-
tion that one may look for some time at a few stems of grass
where dozens of the insects are known fo occur and fail to
locate them.

The figure shows the distinctive features sufficiently und a
full description is unnecessary here, but it may be proper to call
attention to the fact that there are two forms of females, one
having the elytra very short (wings proper rudimentary), as
figured, the other with much longer wings and smaller body
and more pointed rostrum, more closely resembling male. This
flies readily while the other is entirely incapable of flight and
never leaves the plant on which it is hatched. The males are
all long-winged.

It is single brooded, the adults appeariag about the middle
of May aud continuing in decreasing numbers until the end of
July. During the last week in May and the first week in June
the eggs are deposited; the female selects a spot about two
inches above the base of the first or second leaf from the bot-
tom; having selected the spot apparently with much care, she
takes her position head upwards, legs placed close together
and tarsi clasping the stem; then, raising the body the length
of her legs and curving the abdomen upward, she unsheathes
the ovipositor from the pygofers and brings its tip down against
the grass stalk, pointing backward slightly from the perpen-
dicular; she then moves slowly around the stem keeping the
body parallel with it and the guides pressed firmly against it
until they catch under the edge of the encircling leaf sheath;
having done this they are gradually forced under the sheath,
usually extending almost half way round the stem. As they
are gradually forced in the abdomen straightens and then hol-
lows until, when the ovipositor is fully inserted, the abdomen
is curved down and the pygofers ars pointed upward and back-
ward at more than a right angle with the guides. Haviog
reached this position she works slowly backwards, opening the
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sheath downward with a peculiar sawing motion alternating
with a slight pause for the deposition of an egg.

The eggs are one and one-half millimeters by one-third mil-
limeter, cylindrical, gradually tapering from a point near the
head back to an obtusely rounded tip; the anterior end is cut
off obliquely from one side and rounded from the other, coming
to an obtuse point. They are deposited in a continuous row,
from thirty to fifty, side by side, curving slightly around the
stem with their heads toward the edge of the sheath, from which
they are distant about one-third the circumference. The time
occupied in actual deposition is from twenty to forty minutes,
but the selection of a location and the catching of the sheath
edge often occupies several hours.

Although the eggs were deposited through a period of two
weeks or more they apparently all hatched at about the same
time; the time evidently depending considerably upon favorable
conditions of temperature and moisture, for, up to July 2d, no
larvee had been observed either in the cages or in the field. On
this afternoon the air was very oppressive, and remained so
until cleared by a heavy thunder storm durirg the following
night. On the morning of the 3rd they were observed just
emerging from the eggs in the cage, and examinations showed
that they had hatched in the field also. The earliest depo-
sition from which they were observed to issue on this date was
made May 28th, and the latest on June 9th, while the majority
were deposited June 4th and 5th. This gives from twenty-six
to thirty-eight days, with an average of about one month, as
the period of incubation.

The freshly hatched larvee have shorter and blunter heads
than the adults, and are much more active, but within a week
or two the head has elongated, and it has adopted the sluggish
habit of the adult.

Upon hatching, the larvee immediately arrange themselves
along the base and margins of the broad leaves parallel to the
veins, where they remain stationary for weeks at a time, so
closely resembling the rust spots and discolorations occasioned
by their punctures that the chance of their detection is slight,
or, they ascend to the head, where they conceal themselves so
effectually among the glumes and sheaths upon which they
feed, that one might carefully examine a head and pronounce
it free from them, only to find, on shaking it violently, that it
contained a whole colony. Here they stay until the head ripens

https://scholarworks.uni.edu/pias/vol4/iss1/31

16



Osborn and Ball: Contributions to the Hemipterous Fauna of lowa
188 IOWA ACADEMY OF SCIENCES.

in September, when they descend to feed on the second growth
and the surrounding grasses until winter, when they crawl into
the thick clump of the Elymus and hibernate, appearing again
in early May and changing to pupz. From then on until the
middle of the month they feed on any green plant, near enough
to be reached, crawling at last to the top of some blade of grass
and issuing as adults over ten months from the time of hatch-
ing from eggs.

This species in common with the others which occur in long
and short-winged forms, are usually very thick, where they
occur at all; but, the eggs being deposited only upon the
Elymus, they are limited in their range to a radius of a few
feet at most from their host.

They have been observed to feed upon the heads of E. vir-
ginicus indiscriminately with those of canadensis where the two
grasses are near together, or near enough for migration, and
in the spring, when the larvee were large and abundant and the
grasses small and inconspicuous, they were found upon every-
thing occurring within a reasonable distance of the host.

In view of the fact that wild rye is one of the most delete-
rious of our grasses, and has been the cause of considerable
loss to our stockmen in the past through its propensity to ergo-
tism its eradication from pastures and meadows would of itself
be beneficial, and at the same time avoid any possibility of
further injury from this species of jassid. Another method
which would accomplish both ends sought and still enable us to
malke use of its valuable food properties would be to closely
mow the Elymus clumps the latter part of each June. This
would cut off the head-forming stems before they had devel-
oped ergot, and would destroy the eggs of the shovel-nose, and
at the same time leave the grass in good condition for immedi-
ate pasture, or, if not pastured, produce a better crop of hay
than without the mowing.

THE SPOON-BILL LEAF-HOPPER.

HECALUS LINEATUS UHL.

(Pl. xx, Fig. 2.)

Glassocratus lineatus Uhler. Bull. U. 8. Geol. and Geog. Surv. III, p. 464, 1877 ( ? )
Glassocratus fenestratus Uhler. Bull. U. 8. Geol. and Geog, Surv. II1, p. 464, 1877. ( 3 )

This rare species is intermediate in form between the Dory-
cephalus and Parabolocratus. The female measures 12 mm. to the
tip of the exserted, attenuate ovipositor. The head is 2.50 mm.
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long by 2 mm. broad, slightly narrowed in front of the eyes,
widening immediately to a spoon-shaped tip, which is thin and
slightly reflexed. The body color is bright green with four
equidistant parallel lines extending over head, thorax and scu-
tellum; the nerves of the elytra and the ovipositor orange red.

The males are quite different from the females inappearance,
and were described by Professor Uhler as Qlossocratus fenes-
tratus, and have hitherto been regarded as a distinct species.
They are much smaller, measuring scarcely 8 mm. to the tip of
the style-like pygofers.

The head, thorax and basal part of the elytra are marked
like the female, but the ground color approaches orange. The
apical half of the elytra and the abdomen are quite different.
There is a narrow black band just back of the middle of the
elytra and a broader terminal one, between these is a hyaline
area with a small curved dark spur extending in on the center
of the outer margin. The abdomen is annulated with black,
and the terminal segment, valve and attenuate plates black.

The larvee arenarrow, elongate, closely resembling the female
in color and in the stripes which extend along the abdomen also.

The species has been reported from Kansas and New Jersey,
including only a few specimens in all. There was a specimen
in the VanDuzee collection from New York, and one specimen
had beeun taken at Ames and another at Batavia, Iowa.

The larvee were found on an isolated patch of slough grass
(Spartina cynosuroides) early in August. They were then nearly
full grown.

The adults were taken in coitw in the middle of August, and
from then on through September were found in some numbers
on the limited patch where their food plant occurred.

It is highly probable that the eggs were deposited in the
stems of the slough grass before the middle of September, in
which case the ordinary time of mowing would be au effectual
remedy, aud would account for the rarity of the species in cul-
tivated areas, or in sections annually overrun by prairie fires.

PARABOLOCRATUS VIRIDIS UHL.
(P1. xxi, Fig. 1.)

Glossocratus viridig, Uhler, Bull. U. 8, Geol. and Geog. Surv., I11, p. 462, 1877.
Parabolocratus viridis, Uhler, Stand, Nat. Hist. I, p. 247, 1884,

Occuring ouly on the wild oat (Stipa spariea) this species
furnishes another example of a jassid confined strictly to one
species of grass as a host and one to which it is remarkably
adapted in coloration and life-history.
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The adult female is about 7.50 mm. long by 2 mm. broad,with
a parabolically curved, thin edged vertex and a stout abdomen,
attenuating posteriorly and extending beyond the rounding
elytra. The males are smaller and have the vertex shorter
and more obtusely pointed. The abdomen is smaller and does
not extend beyond the narrow and nearly parallel margined
elytra.

They are both of a uniformly deep green color above, some-
what lighter below, with a narrow band under the sharp ver-
tex, and the eyes dark; the exserted tip of the ovipositor, orange
red. -

The first brood of the adults appeared the first week in May
and remained until the middle of June, disappearing gradually.
They feed principally upon the leaves usually about the middle,
feeding on either side and either end up, with equal ease.

The eggs are deposited during the last of May and the first
week in June. The females usually selecting a position just
above the first leaf base and invariably placing themselves
head downward, exsert the ovipositor and insert it under the
flap of the sheath, gradually working backwards up the stalk
for a distance of two inches or more and depositing from seventy
to one hundred and twenty eggs within an hour.

The eggs are 1 25 mm. long by .25 mm. broad, cylindricil, of
nearly uniform size and obtusely pointed at both ends, arranged
in a single series, side by side, curving considerably arcund the
small stem.

The larvee appeared the last week in June, giving an incuba-
tion period of fifteen to twenty days. Upon bursting the egg
case the larvee crawl part way out from under the sheath and
remain quiescent in this position for an hour or two when,
becoming suddenly active, a flock of very small larvee may be
seen ascending the stalk and distributing themselves upon the
leaves, while a row of freshly shed skins with the abdlomens
still remaining under the sheath, their tips scarcely free from
the egg shells, explains the cause of the delay.

When first hatched the larvee have a characteristic head,
depressed, light colored, soon deepening, however, and in some
assumes more or less definite stripes of darker which, in the
most extreme forms coalesce, and a black specimen is the result.
In normally colored specimens there is oneither side of a median
light line a narrow black stripe originating in a spot on the
anterior margin of the vertex, obscured across the disk and
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becoming marked again upon the posterior margin, enlarged and
lobate on the thorax, then narrow with definite parallel margins
to the last segment of the abdomen, where they expand and
meet at the tip. Besides these there is a broad stripe extend-
ing from the inner angle of the eye back across the thorax,
where it is margined internally with light to the abdomen,where
it margins all but the last segment.

They require about a month to develop, maturing during the
latter part of July and the first of August, the adults remaining
until the middle of September.

The eggs for the second brood are deposited from the middle
to the last of Augustand the larvse appear inSeptember, becom-
ing full grown before winter, when they hibernate, appearing
to pupate about the first of May and becoming adults before
the middle of this month.

Stipa is another troublesome grass, but too widely and evenly
distributed over the prairies to eradicate easily. It may, how-
ever, be mowed closely between the 10th and 16th of June to
destroy the first brood of eggs and the troublesome barbs of
the grass at the same time, leaving an undergrowth of nutritious
grass free from jassids. Then, should the adults appear in
considerable numbers in August, a second mowing during the
latter part would effectually dispose of the second brood of eggs.

Stipa is a very valuable grass to the stockmen of the prairie
regions, where blue grass has not been introduced, as it appears
two or three weeks earlier than the other wild upland grasses,
thus furnishing much earlier grazicg than could otherwise be

obtained.
PLATYMETOPIUS, BURM.

The American representatives of this genus agree with the
European P. vittatus, Fab., in form and the generic characters
may be stated for our species as follows:

Head distinctly narrower than the pronotum; vertex narrow,
produced and very acutely angled, making an acute angle with
the face. Face long, narrow, front long, broadest at the ocelli,
narrowing above to the tip of the vertex, below to the antennal
pit, from them to near its apex nearly parallel margined, nar-
rowing slightly to the clypeus; clypeus strongly constricted
before the middle, widening to the broad apex; lora subovate;
pronotum short, strongly produced beneath the eyes, lateral
margin long. Elytra with more or less of fine irrorations in
the areoles and small hyaline white points near the ends of the
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cells; two cross nervures and a series of cross veinlets along
the hyaline costa always present.

The genitalia seem to be very constant and very similar in
the different species and are cousequently of little value as
specific characters. The last ventral segment in the female is
long, obtusely angled or rounding posteriorly. The last seg-
ment in the male is angularly excavated; valve large, round-
ingly pointed. Tae plates are broad and also convexly pointed,
similar in shape to the valve and about twice its length.

The three species occurring at Ames agree in being fwo-
brocded, the broods occurrivg at about the same time, the
adults appearing in June and again in Avgust, remaining less
than two months each time. The larvae, of the three species at
least, agree in being broadest at the middle, pointed at both
ends, light, with dark margins extending in front of the eyes
and meeting under the vertex.

PLATYMETOPIUS ACUTUS SAY.

Jassus acutus, Say, Jour. Acad. Nat. Sci. Phila., VI, p. 306, 1831; Compl. Writings, II,
i ~3‘};I’a.lté;rgr;etopius acutus, Uhler, Bull, U, 8. Geol. and Geog. Surv., III, p. 473, 1877,

This widely distributed form may berecognized by its remarlk-
ably, acutely, pointed vertex and narrow elongate face, together
with a row of black marked cross nervures along the costal
border and the finely irrorate elytra. Length, 5 mm.

The larvae resemble the adults in having the head elengate,
narrower than the pronotum. When full-grown they are about
four and one-half millimeters long by two millimeters bread
in the middle where they are the widest, and from which they
gradually and about equally, narrow to an acute point at either
end.

Color: There is a broad dorsal light stripe including all the
vertex, parallel margined across the thorax where it is slightly
wider than between the eyes, constricted on the base cf the
abdomen and again before the tip expanding on the disk of the
abdomen, and again on the extreme tip. This stripe is dis-
tinctly red on the center, shading out to creamy white on the
margin. Thne constrictions on the abdomen sometimes com-
pletely dividing it into two spots, one on the disk and anctier
onthe tip. A marginal black stripe extending the entire length
of the body on either side, meeting entirely below the edge of
the vertex in front, including numerous fine white maculations.
Below, inside the marginal stripe, creamy white.
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The larvee appear the latter part of May, maturing before
the end of June, adults appearing before the middle of June
and continuing till the middle of July, larvae again appearing
in July, maturing in August, adults from the middle of August
on into October. The larvae were taken in grass lands but were
more abundant in shady situations.

PLATYMETOPIUS FRONTALIS VAN D.

Canadian Entomologist, XX1I, p. 112, 1880.

This species may be readily recognized by its much darker
appearance, being dark brown to black with a broad lemon-
yellow face and the small round white spots in the ends of the
elytral areoles distinct. It is slightly shorter and stouter than
acutus and has a shorter vertex.

The larva bear a strong superficial resemblance to those of
Deltocephalus inimicus, but may be readily separated by the pres-
ence of the marginal stripe in front of the eyes

Form and pattern of ornamentation similar to that of P. acutus
but much shorter and stouter. Vertex very much shorter.

Color: A dorsal light yellow to cream-colored stripe narrowing to a
point on the tip of the vertex, broadening with irregular margins on the
disk of the abdomen, interrupted before the tip by a narrow black band on
base of last segment. Marginal dark stripe extending equally above and
below the border of the vertex meeting '‘in a point at the apex, a small
lobate expansion of the dorsal stripe midway between edge and tip of ver-
tex just behind the white frontal suture. Below, white, tip of posterior
femur and second tarsal joint annulated with black.

Life-history similar to that of acutus; larvee from the last of
May nearly through June; adults from the middle of June
nearly through July; larvee from the middle of July nearly
through August; adults from the middle of August through
September.

Fouad exclusively in shaded situations; larve were swept
from undergrowths of grass and weeds.

This species has a quite extended distribution, being credited
by VanDuzee to Canada, New York, Iilinois, Iowa and Kansas,
and as it does not occur in such abundance as some of the other
species, and would, therefore, be less likely to appear in col-
lections, it may b2 assumed to occur throughout the northern
United States east of the plains at least.

PLATYMETOPIUS CINEREUS, N. SP.
(Pl. xxvi, Fig. 1))

Form of P. acutus but smaller and lighter colored, equaling

fuscifrons in siz3. Length, femals nearly 4 mm., male, 8.50 mm.
13
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Female: Vertex nearly twice as long as broad, slightly more than twice
as long on the middle as next the eye; light yellowish with fine brownish
irrorations; a median light line, broades: on tip fading out on the disk, on
wither side of this a curved line extending back from the edge on to the
disk. Front with the usual dark V under the vertex, remainder of the ver-
tex and the clypeus light lemon-yellow; lors and genz slightly, finely
maculate with brown; pronotum short, fulvous brownish, lateral margins
‘long, posterior angles obscure, emarginate; between them traces of longi-
tudinal light lines; scutellum large, light yellow, tip darker. Elytra light
with fulvous brown irrorations; apical and costal veinlets dark, terminal
-apots in cells and costal margin whitish-hyaline; tip slightly clouded with
dark fuscous.

Male: Smaller and shorter, the vertex is only about one and one-half
times as long as broad and the terminal cells are clouded with fuscous.

Genitalia: Ultimate segment of the female long, rounding behind nar-
rowly notched in the middle, slightly lobately produced either side of the
notch; pygofers light yellow, three times as long as width at base. Male
valve large, roundingly pointed, dark at the base; plates roundingly pointed,
twice the length of the valve, maculate.

Tarve: Similar in form to those of acutus but smaller; they are about
three and one-half millimeters long by one and one-half wide in the middle
when full-grown. Widest just before the middle, gradually and regularly
narrowing to an acute point at either end. There is a broad lemon-yellow
dorsal stripe, narrow, wedge-shaped on the vertex with indefinite margin;
broad, with definite parallel margins on the thorax, constricted slightly on
the base and again before the extremity of the abdomen, bordered on either
side by a dark fuscous marginal stripe, irregular in width, narrow before
the eyes, meeting under the vertex. Numerous fine white maculations of
warious sizes dot this stripe.

The larvee are readily distinguished from those of acutus by
the absence of red in the dorsal stripe, and from those of fron-
talis by the much more elongate form.

The larvae were first observed early in June, when they were
nearly full grown, and by the third week had disappeared. The
adults appeared very thickly by the middle of June and contin-
ued in decreasing numbers until after the middle of July. The

second brood of larvee appeared by the last of July and con-

tinued in large numbers up to the middle of August. The
second brood of adults appeared the second week in August, con-
tinuing through September.

This is the smallest known species of the genus, and the most
abundant at Ames, occurring everywhere that wild grasses are
found. Specimens have also been received from Kansas,
Nebraska and Arizona, showing it to have a wide distribution
throughout the prairie and plain region at least.

By a process of elimination of grasses not occurring in places
where the larve were found abundantly its list of host plants
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may be reduced with a reasonable degree of certainty to three:
A. scoparius, B. hirsuta and curtipendula, and from its scarcity in
& field of nearly pure scopariusits probable host is a Bouteloa.
This agrees well with its known habitat, which corresponds
with that of these grasses.

REVIEW OF THE GENUS DELTOCEPHALUS.

This genus is distinctively a group of grass-feeding species,

probably the most important in this relation on account of its
-wide distribution and large number of species occurring
annually in immense numbers.

Tae genus was originally founded by Burmeister, who char-
acterizad it as follows: Vertex acutely triangular, distinctly
margined; width between eyes scarcely equaling length; front
broad, convex; vertex flat. Fieber in his synopsis of the Del-
tocephali adds the presence of two cross nervures between the
forks of the first sector and the second, as a sub-family char-

w acter. Later writers have omitted the head characters and .
' depended upon the cross nervure alone for group separation.
Mr. VanDazee, to whose careful and accurate work we owe the
greater part of our present knowledge of the American Jassides,
seems to have accepted and used this character against his own
better knowledge and judgment, for, in Entomologica Amer-
icana (vol. V., p. 93) he says: ‘‘This apparently trivial and not
infrequently variable character seems almost inadequate for use
in separating these two genera, but, corralated as it is with
other structural peculiarities, of which it is the most pro-
nounced, it appears to answer well the purpose of its employ-
ment, and is much used by Fieber and other European entomol-
ogists in synoptical arrangements of the genera.” A few years
later he described Athysanus instabilis, extrusus and sexwittatus,
placing them correctly in that genus despite the fact that most
of the types exhibited the two nervures, thus showing that he
appreciated the true generic character. The next year, how-
ever, he again yielded to the demands of this variable char-
acter and redescribed D. nigrifrons as Thamnoteltiz perpunctata,
although evidently appreciating their specific affinity, as seen
by the following extract: ‘‘Tiais insect, though quite distinct
generically from D. nigrifrons, is difficult to distinguish in spe-
cific characters; the markings are almost identical, and the
form of the facial and genital pieces differ but little.” Dr.
Melichar, in his recent work on The Homoptera of Middle
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Europe, uses this single character in his synoptical arrange-
ments as a primary basis of division for separating groups of
genera, but evidently does not accept it in his distribution of
species, as he places species that possess the two cross nerv-
ures in connection with a similar forking of the first sector to
that laid down for the deltocephali in both Thamnotettiz and
Athysanus; while on the other hand he includes uander Delto-
cephalus spacies in which the s2cond cross nervura is waating.

If the only result of these diszrepancies was the misplace-
ment of a few species with respect to their apparent natural
affinities it would not be worth while, in consideration of the
chaotic condition of other jassid genera, to attempt to restrict
one genus at the expense of still more overburdening others.
But upon an investigation of the actual conditions existing it
has been found that species variable in this respect exist in
large numbers, and that they have been and are being described
over and over again under different appellations, according as
.their variable venation places tham generically, now appearing
as a Thamnotettiz, now as an Athysanus, or even as Futettiz, and
seldom failing to get at least one rspresentative in Deltocephalus.

The variable species may be roughly divided into three
classes: First, those species which vary between the opposite
sides of the same individual, or between two individuals other-
wise exactly alike. Athysanus extrusus and sexvitlatus and D.
concentricus are good representatives of this class. Secoind,
spaciss which have two distinet forms, both long wianged, one
form greenish in color and strongly resembling Thamnotettiz,
with only one cross nervure, the other form darker, with sub-
hyaline elytra, possessing two cross nervures, and the other
accompanying changes, notably the constriction of the central
anteapical cell. D. nigrifrons, with its list of synoayms, well
illustrates this group. Third, a group in which there are two
forms with radically different elytra; one in which the wings
are abortive and the elytra only cover the second segment of
. the abdomen; the venatioa simple, often rudimentary. In this
form the female abdomen is usually very long, ending in an
attenuate ovipositor; the male abdomen short, with much
enlarged genitalia. The other form, with well developed wings
and elytra; the venation variable, but usually strongly Delto
cephaloid; both male and female abdomens normal. The forms
described as D. argenteolus and minutus, and as Athysanus gam-
maroides all possess these two forms.
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The examination of several hundred examples embracing
some twenty spacies at present referred to five different genera
and including all of the above mentioned variations compel the
rejection of the cross nervuare as an absolute character, or one
capable of even specific recognition, except as correlated with
other characters, and the re-establishment of the Burmeisteran
genus based on head characters. It may be noted, however,
that when thus restricted, it contains no species lacking the
cross nervure nor any in which it is found to be variable.

The material upon which the revision has been based, and
which has been accumulating during a number of years past,
consists mainly of the following: Types of the ten VanDuzee
species: types or typical specimens of all but two of the Gillette
and Baker species, together with a series of several hundred
Colorado specimens, received through the kindness of Professor
Gillette. Twenty European species of the genus as defined by
Melichar, more than half of them direct from him, which, in
connection with his recent synopsis, furnish a good basis for
he comparison of the American and European fauns. The Van
Duzee material in the genus outside of the types, which,
together with them, includes all but one of the eighteen
described species which he listed in his catalogue. And, lastly,
the college collections of thousands of specimens of adults and
larvee, together with a large series of balsam mounts of larvee,
elytra and wings, structural details and dissected genitalia for
microscopic examination. These, embracing twenty-five spe-
cies, among them the one lacking from the VanDuzee material,
and thus complete the series of described American species.

After restricting the genus it was found that it could be sep-
arated into three well defined groups, each of which has its
parallel in the European fauna. In fact, two out of the three
groups possess species common to both continents. The first,
or reflexed veined group includes species with short pronotum
and sharp margined head; the elytra have little or no appendix
and the costal veinlets are white-marked, strongly reflexed in
one series and nearly right-angled in another. Of this group
bilineatus represents one extreme and is closely related to the
European formosus, while ocellaris common to both continents,
and sayi closely related to the European flori and socialis, repre-
sents the other. They agree in being of a general light brown
color with definite markings, and are two-brooded as far as
known. The larvae are light, with four brown stripes. The
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species of the second group have longer pronotum, longer, nar-
rower elytra, with an appendix,never possessing reflexed veins.
Here is placed debilis, which is closely related to the European
abdominalis and melscheimeri, which is intermediate between the
European notatus and striatus. The group is nearly unicolor-
ous, without distinct markings; the larvee are unicolorous, usu-
ally yellowish in color. The third group, of which inimicus is
the best known, have shorter, rounding, more centrally pro-
duced heads, with a row of points on the anterior margin of the
vertex, extending down to the antenns on either side. The cen-
tral ante-apical cell is constricted in the middle and divided by
a short nervure. They are closely related to the European
pulicarivs, and, like that species, not typical Deltocephalids.
They are of a general dark color, more or less maculate. The
known larvse are dark margined or banded.

It has been thought best to place this grocup here for the
present, though in a revision of the family it may prove neces-
sary to establish another genus which shall inciude also such
forms as nigrifrons.

SYNOPSIS OF AMERICAN SPEOCIES.

A. Vertex strong, disk flat or concave, margin in front of eyes straight. Ocelll on
a level with the disk of vervex before thie upper margin of eye.

B. Pronotum short, more than twice broader than long, nearly truncate
behind, posterior angles obtusely rounding, side margins long, elytra
without a distinct appendix—light colored species with brown mark-
ings, larvae light, with four brown stripes.

c. Elytra moderately loug, with two outer apical veinlets strongly
reflexed to the costa, the next one meeting the costa at nearly
right angles, all three white, dark margined.

d. Pronotum four-lined, lines sometimes coalescing, black.
e. Vertex longitudinally lined or else spotted, ground

color, yellow; front, narrow............... bilineatus.
ee. Vertex transversely lined before the eyes, gen-
eral color white, front broad, Inflated....... albidus.

dd. Pronotum cinereus, never distinctly dark-lined.

e. Third apical cell larger than anal one, face dark

above, light below; species four mm. or more long.

f. Face light or fuscous above, shading out

below, no sharp llne of demarkation, cla-

val veins not uniting, vertex short, nearly

right angled, male genitalia inflated, plates

roundingly pointed; species nearly unicol-

orous above, except a broad spot in third

apicalcell........coiivieiiiiiininnnn.. inflatus.

ff. Face black above, white below, line of de-

markation sharp, vertex, loag, acutely

pointed, dark markings above, sharp, veins

on clavus coalescirg through the middle

third, male plates long, acutely, slightly

concavely pointed ................. .. reflexus.

ee. Third apical cell smaller, or only equaling anal

one, face usually entirely dark; species less than
four mm. long.
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f. Length three and one-bhalf mm. or over, ven--
tral segment of female, with four black,
comb-like teeth, male plates broad, almost.
truncate; species brownish fuscous above..

.............................. pectinatus.

1. Length three mm. or less, ventral segment
of female with a broad median projection:
slightly notched in the middle, arcuated
elther side. male plates roundingly pointed;:
species light cilnereus above.... abbreviatus.

cc. Elytra shorter, broadly obtusely rounded, with the two outer
apical veinlets short, at nearly right angles to the costa, third vein-
let running distinctly to the posterior margin; specles stout bodied,
with chocolate brown markings.

d. Vertex slightly longer than broad; species not over thres
and one-half mm.in length, short and stout, with a dlstinct
marking.

e. Darkchocolate brown above, nearly black below, a.
distinct inverted T on apex of front, claval sutures
reticulate, central anteapical, cell divided; male
valve large, Inflated ...............coooil ocellaris.

ee. Light brown above and below, no reticulations
on clavus, central anteapical cell entire, male
valve normal, not larger than ultimate seg-

0723 1L sayi.

dd. Vertex very broad, breadth and length about equal; spe-
cles over four and one-half mm, long, markings brown-
ish fuscous or wanting, male plates broad, short, obliquely
truncate ... ..o e configuratus.

BB. Pronotum longer, hardly twice broader than long, posterior angles
strong, sides short, postero-lateral margin nearly parallel with scutellar-
margin of elytra, elytra long with appendix, costal veinlets never
reflexed, only the firstone, ever even right angled; species unicolorous,
yellows or fuscous, larvie unicolorous,

c. Elytra only slightly overlapplng at tip. Central ateapical cell
neither markedly constricted nor extending posteriorly much
beyond the adjacent cells, equaling or shorter than outer dis-
coid cell.

d. Elytra distinctly green. Vertex lighter, not distinctly
lined, tergum and venter and sometimes all of lower side
of face varylng to black.

e. Form stout; length four mm. or over........ debilig.
ee. Form more slender; specles three mm. or less In
length......covenr i iy minimus.

dd. Elytra not distinctly green, hyaline yellowish, or with
the nervures fuscous margined; vertex unicolorous or
lined, not spotted.

e. Male valve enlarged, inflated, rounding posteriorly
concealing all but the tips of the small plates;
female segment slightly angularly excavated......
.......................................... melecheimert.
ee. Male valve normal, less than half the length of the
plates, last segment in temale produced more or
less notched.
f. Species distinctly yellow, male plates not
longer than broad.............c.eee oeulatus.
ff. Species fuscous or greenish, with fuscuous
markings, male plates distiuctly longer tha
broad.

g. Vertexacutely angled; species green,
with slight fuscous markings; male
valve pointed, female segment with
truncate process............. sylvesir(s.
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gg. Vertex little more than right angled;
species, brownish fuscous, with light
nervures, male valve large, obtusely
rounding, female segment deeply
notched .........co.cvviiniann. cinereus.
cc. Elytra broadly overlapping at the tip, central anteapical cell
elongate, constricted, distinctly longer posteriorly than the
celis on either side, longer than the other discoid cell.
d. Vertex orange yellow, general color yellowish, styles dis-
tinctly exceeding the long plates... ........ccvvvennn auratus.
dd. Vertex light fuscous with brownish maculations general
color fuscous, styles not vlsible beyond the short, broadly
truncate plates ..........oiciiiiiiee ciiiiiiienn signatifrons.
AA. Vertex short, disk convex, margin in front of the eyes arcuated, tip bluntly
produced; ocelli below the disk of the vertex in front of the middle of the
eye.

BBB, Pronotum long, distinctly angled behind, side margins long; species
dark maculate or black; a series of small polnts on the anterior margin
of the vertex, between the ocelll. Known larvee margined or banded.

c. Clavus with a series of reticulations between the outer nerve
and thesuture; specles fuscous, with black points on the vertex,
elytral nervures light.

d. A pair of large, round, black points on anterior margin

of each, vertex, pronotum and scutellum; length four

22 0 intmicus.

dd. Points small, usually conflned to the vertex, specles
shorter, length three mm. X

e, Elytra distinctly longer than abdomen, vertex

acutely produced in the middle; male plates con-

vexly pointed, width at middle two-thirds their

length., ... oo e e weedi.

ee. Elytra about equaling abdomen, vertex more

obtusely rounding, male plates concavely atten-

uate, four times as long as width in the middle..

............................................ compactus,

cc. Clavus wlthout reticulations along suture; specles black, with

white points on vertex, outer two apical velnlets white, costa

-1 16 ) 2 Nlavocostatus

DELTOCEPHALUS BILINEATUS G. & B.
Hemiptera of Colorado, p. 85.

This species is very closely related to the European D. for-
mosus, and like it, is very variable in colcr, ranging from almost
black thrcugh distinctly black-striped forms to red-striped
forms with black spots, and even on to those in which the black
is almost wanting. It may be readily distinguished, whatever
its color, by the reflexed white veinlets and its narrow elongate
frcnt. The dorsal stripes are always indicated, though vari-
ously colored and spotted. The general ground color beneath
is some shade of yellow and the long plates of the male are
,broadly black tipped. This species was described from Colo-
rado and has been collected at Ames, also in New Hampshire
by Professor Weed. The Iowa specimens were taken in July
from the undergrowth in a woody pasture where Scaphoideus
Jucundus occurred, which species it scmetimes closely mimies.

Published by UNI ScholarWorks, 1896

29



Proceedings of the lowa Academy of Science, Vol. 4 [1896], No. 1, Art. 31
IOWA ACADEMY OF SCIENCES. 201

DELTOCEPHALUS ALBIDUS N. SP.
(PL. xxii, Fig. 1.)

Clear milky white; a transverse line on the middle of the
vertex, a circle around the tip and four stripes on the pronotum,
black. Elytra flaring with reflex, dark margined costal vein-
lets. Length, 4.25 mm. Width of elytra on center of costa,
1.75 mm.

Vertex rather more than twice longer on middle than at eye, longer
than width between the eyes, anterior angle slightly acute. Front broad,
strong, twice wider on ocelli than at clypeus, sides straight, angle of the
vertex less than forty-five degrees; genz short, rounding, outer angle
obscure; pronotum two and one-fourth times wider than long, feebly emar-
ginate posteriorly; posterior angle indefinite. Elytra flaring, without an
appendix, obtusely rounding posteriorly; venation distinct, the two outer
apical veinlets strongly reflexed to the costa, the third one at nearly right
angles to the costa and with the apices of the second and third anteapical
cells forming nearly a straight line to the tip of the clavus, thus leaving
two costal cells and three terminal cells, of which the outer one is the
largest.

Color: Pearly white; above, tip of vertex triangularly margined with
dark; a transverse slightly curved line on vertex, four longitudinal stripes
on pronotum, the inner pair continuing across the scutellum and extending
forward on to the base of the vertex, where they diverge, dark brown or
blackish. Sutural and apical margins of elytra and anterior margin of the
three outer veinlets lined with black. An oblique interrupted band from
the tip of the scutellum to the center of the elytra, deep black. Tergum
lined as in larvee, the outer pair of stripes meeting above on the pygofers,
forming a black V. Abdominal pleurites with a black margin and central
dot.

Genitalia: Male valve large, acutely angled; plates twice the length of
valve, narrowly, slightly concavely, pointed. Ultimate ventral segment of
female twice the width of the penultimate; posterior margin divided into
three broad lobes, central lobe notched one-halfits depth. Described from
numerous spscimens.

Larve: Pearly white with four narrow brown stripes. Vertex acutely
angled, three times as long on the middle as next the eye; body narrow;
abdomen long, gradually tapering, acutely pointed. Color, pearly white
above with two brown stripes arising just under the tip of the vertex pass-
ing up either side on to the disk, where they broaden, narrowing again
toward the base, extending as narrow parallel lines ending abruptly on the
posterior margin of the ultimate segment; a broad stripe on either side,
arising behind the eye and extending back along the dorsum just inside of
the white margin, meeting at the tip of the abdomen. A white spot on
each abdominal segment within this stripe; a narrow white lined triangle
on anterior third of vertex enclosing the point. Below, two stripes arising
within the first pair just under the vertex, running broadly and obliquely
across the face just under the eye, obscure or wanting on the thorax, mar-
gining the connexivum and meeting on the genitalia. Legs with small

https://scholarworks.uni.edu/pias/vol4/iss1/31

30



Osborn and Ball: Contributions to the Hemipterous Fauna of lowa
202 IOWA ACADEMY OF SCIENCES.

round spots; posterior femora with a long dark line; middle femora with a
transverse band below. These at rest complete the ventral stripe across
the thorax.

This exceptionally well marked form may be easily recog-
nized by its clear white ground color. It has been collected at
Ames for several years but has not been received from any
other locality. ,

The larvee were first taken May 26th. They were then nearly
full-grown and remained abundant for two weeks, disappearing
by the middle of June. The adults were taken the 3d of June,
and by the middle were exceedingly abundant, continuing in
decreasing numbers up to the middle of July. The only appear-
ance of a second brood was the capture of an adult male August
18th.

The field where this species occurred had been closely mowed
June 25th, and the inference is that eggs had all been deposited
in the grass stems above the point of cutting and must have
been almost totally destroyed by the mowing. From these
facts and through comparison with the life-history of other
species their life-history may be, with reasonable certainty,
completed as follows: Second brood of larvee from the second
week in July on to the middle of August; adults through
August and September.

No definite food habit can be assigned, as there was a rich
variety of nalive grasses where it occurred so abundantly. It
was not, however, found on a field of Andropogon scoparius nor
where the Bouteloas predominated. Insectary tests to ascertain
its focd plant failed because of its great susceptibility to Sporo-
trichum in confinement.

DELTOCEPHALUS INFLATUS N, SP.
(P xxi, Fig. 2.)

Form intermediate between that of albidus and configuratus.
Color very similar to configuratus usually a dark blotch in the
third apical cell. Length, 4.25 to 4.75 mm. Width across cen-
ter of cosiase, 1.75 mm.

Vertex scarcely twice as long on middle as next the eyes, one and one-
fourth times as long as broad. Front more than twice as wide at ocelli as
at clypeus; facial angle acute, as in albidus; front less inflated. Pronotum
short, weakly angled; elytra flaring, variable in length, usually exceeding
the abdomen, venation similar to albidus, costal veinlets not as strongly
reflexed, shorter.

Color, dirty yellowish-white to light fuscous with faint markings, tip of
vertex ivory white, narrowly, interruptedly margined with dark, a line just
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inside the margin before the ocelli,an obscure rectangular mark just on
either side the center and an oblique spot near the base, brown. Pronotum
and scutellum faintly lined. Elytra sub-hyaline, nervures light, sometimes
faintly margined; oblique band reduced to two spots; usually a dark blotch
in the third apical cell and reflexed nerves lightly margined. Below, dirty
white; upper half of the face usually dark with white arcs. Tergum with
four black stripes, outer pair widest at base.

Genitalia: TUltimate ventral segment of female very long, central fourth
slightly produced, notched in the center, arcuated and dark colored each
side of the notch. Male genitalia much enlarged; pygofers enlarged,
inflated, spoon-shaped, their tips compressed; last tergite much enlarged,
inflated, compressed laterally and terminally against the pygofers. Valve
large, acutely angled, plates small, about twice the length of the valve,
roundingly pointed, distended, and sometimes notched at tip by the sharp
edge of the pygofers. Described from eighteen specimens.

The enlargement of the male genitalia, though not peculiar to
this speciesalone, is rendered all the more striking from the fact
that it is ordinarily met with only in the males of short-winged
forms usually placed in the genus Athysanus, while long-winged
forms of the same species in that genus have genitalia of normal
size. Themales of this species, however, are all long-winged and
have constantly deltocephaloid veunation and enlarged genitalia.

This species very much resembles reflexus, but has a broader
head, stouter vertex and longer elytra, giving it a linear rather
than a wedge shape. Specimens have been collected at Ames
for a number of years and two examples were received from
Colorado through Professor Gillette.

Adults have been taken rather sparingly through the last
half of June, rather commonly through the first week in July,
and one battered specimen the first of August. No larvae have
been taken or food plant determined.

DELTOCEPHALUS REFLEXUS N. SP.
(Pl. xxii, Fig. 1)

Form very similar to that of albidus, but the vertex is longer,
narrower and more acutely angled and the elytra more round-
ing. Light cinereus above, the upper half of the face sharply
black, lower half white. Length, 4t04.50 mm. Width, 1.75 mm.

Vertex: Length on middle nearly three times that at eye, nearly twice
longer than wide, anterior angle acute, tip blunt. Front narrower above
than in inflatus,facial angle slightly more acute; gense moderately full,
outer angle distinct; lore only meeting the extreme tip of front, ecclosing
the clypeus. Pronotum short, truncate behind, posterior angles indefinite;
elytra flaring, without an appendix; costal veinlets reflexed, even more

strongly than in albidus; third apical cell wedge-shaped, twice larger than
anal, veins on clavus coalescent through the median third of their length.
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Color: Soiled white to light fuscous above; tip of vertex ivory white;
triangle with a black margin, line near the margin before the ocelli; rec-
tangular spot on disk, an oblique spot at base of vertex, as in D. inflatus
well marked, brown. Pronotum soiled white with faint indications of
stripes; elytra sub-hyaline, soiled yellowish-white, oblique band reduced to
two spots, one on the clavus near the pronotum, the other between the first
and second sectors unequally divided by the white cross pervure; apical
and reflexed veinlets broadly white, darkly lined before as is also the outer
apical margin; tergum broadly black at base, lined near tip; outer pair of
lines approximate behind. Below upper half of face sharply black, light
arcs more or less distinct; lower half sharply white; venter fuscous.

Genitalia: TUltimate ventral segment of female about half as long as
broad, margin roundingly produced in the center, notched. Disk light,
produced part black, pygofers broad, short, brown, maculate with white.
Male valve broad, obtusely pointed; plates broad at base, concavely, attenu-
ately pointed, thres times the length of the valve, equaling pygofers.
Described from numerous specimens.

Larve resembling those of albidus in form and sayi in color, but with
more definite stripes. Upper half of the face black.

Vertex: Sides acutely angled, point obtusely rounded; body slender,
tapering, last abdominal segment, long, narrow. Color above, striped with
olive and white, a narrow median white line from tip of vertex to the tip of
abdomen slightly expanded on the last segment, a slightly wider light line
margining the vertex next the eye on either side and running te the pos-
terior margin of the penultimate segment of the abdomen; a narrow white
margin on either side from behind the eyes to the last abdominal segment

The pupz have a small round spot in the outer light line near the anter-
ior margin of the thorax and a larger oblique mark near the posterior
margin of the wing-pads; base of both rows of hairs on the abdomen
with small round white spots. Below: Face, upper half black, lower half
sharply white, as in adult, the dark line continuing along the fermora and
connecting with them as in abidus larvee.

This species and the three following strongly resemble each
other. They are mos}: accurately separated by the siructure
of the genitalia, which have proved to be very constant in the
hundreds of specimens studied, as in fact they have for the
whole genus, though tested by the study c¢f nearly 5,000 speci-
mens. It has been collected in abundance at Ames this season,
and one Colorado example received from Professor Gillette.

It was taken for the first time, June 8rd, when it occurred as
full- grown larvae and adult males. By the middle of June the
larvee had disappeared and the adults were numerous, continu-
ing so well into July. Small larve were found the third week
in July, and from then on they were numerous until the second
week in August, when they had become full grown and begun
to disappear. The adults appeared by the end of the first week
in August, becoming abundant by the middle and continuing to
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be found throughout the fall. One female, dissected October
26th, showed three fully developed eggs and no smaller ones,
probably indicating that the rest had been deposited before
then. This species occurs well distributed over the prairies,
but has not been found on the field of Andropogon scoparius.

DELTOCEPHALUS PECTINATUS N. SP.
(P1. xxii, Fig. 3)

Form and color nearly of reflexus, slightly smaller; vertex
distinctly shorter; face all dark. Distinctly separated by the
venation and genitalia. Leagth, 3.50 to 4 mm.

Vertex two and one-fourth times as long as next eye, one-half longer
than wide, sides slightly acute, tip nearly pointed; front short, more
inflated than in refl:xus, similar to albidus; clypeus short, narrowed at
apex, width at bass equaling length; loree broad, sutures strong; pronotum
two and one-fourth times wider than long, truncate behind. Elytra less
flaring, slightly shorter than in reflzxus; venation on corium similar; third
apical cell smaller or only equaling the anal; veins on clavus not coales-
cent; abdomen very broad, depressed.

Color: Sordid yellowish-white above, markings as in reflexus; the
oblique line on anterior margin of vertex nearer edge, less distinct; elytral
veinlets not as strongly margined. Below: Face usually all dark, at least
no distinc$ line of separation of color when lighter below; front always
dark or fuscous to the base; tergum as in reflexus; venter usually darker.

Genitalia; Last ventral segment of the female less than half as long as
broad, nearly truncate behind, with four narrow black comb-like teeth;
pygofers more than twice as long as breadth at base, maculate; male valve
equilaterally triangular, one and one-half times as long as their combined
breadth at base, very slightly narrowing, obtusely rounding to truncate
behind; shorter than the pygofers. Described from numerous examples.

Larvae very similar in form and ornamentation to reflexus; color, olive
graen to fuscous, longitudinal stripes less distinctly marked; a white median
stripe extending from vertex to tip of abdomen, widening on terminal seg-
ment, lateral stripes very obscure, often appearing as dots on the abdomen;
body shorter and stouter, vertex shorter and broader, the oblique markings
in the pupz indistinct.

This is a slightly smaller and darker species than reflexus, the
vertex is less pointed and the elytra inclined to be less flaring,
giving it a more compac} appearance.

The first adults were taken May 26th, becoming more
numerous up to the middle of June, then decreasing in numbers
into July. This species bad not been recognized as distinct
from the preceding until after the time for the first brood of
larvee, so no observations were made upon them. The first
larvaerecognized as belonging to this species were taken Avgust
4th in a different locality from the preceding, and where rejlexus
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did not occur. They were then nearly grown, and the adults
were beginning to appear. Two weeks later the adults were
abundant and the larvae gone. The adults continued abundant
until into September, and could be found to the end of the
season.

This species was taken wherever B. hirsuta was found, and
never anywhere else during the season. B. curtipendula how-
ever usually occurs with Airsuta so that it could not be excluded
on that ground, but the latter also occurs where hirsuta does
not, and in no such locations has this species been taken as yet.
Within the limits of the area itappears to feed indiffarently on
either plant, so that if restricted to the one it is probably a
restriction of egg deposition.

DELTOCEPHALUS ABBREVIATUS N. SP.
(Plate xxii, Fig. 4.)

Form of pectinatus buy much smaller. Smaller than melsche:-
meri. Light cinsreus in color; length, 3 to 3.25 mm.; width, on
center of costa, 1.25 mm.

Vertex shorter than in reflexus; slightly, roundingly pointed, twice as
long on the middle as next eye, about half longer than breadth between
the eyes; front slightly proportionately longer than in reflexus, side straight;
clypeus longer than broad at base; pronotum very short, truncate behind;
elytra variable in length, without an appendix; veins on clavus not united;
outer apical cell smaller than anal.

Color, light cinereus, above; markings as in reflexus strong; triangle
around the white tip complete, broad; oblique line on margin usually
reduced to a dot mid way between the ocelli and tip; transverse band nearly
complete; slightly crescentiform; oblique spots at base of vertex usually
strong, sometimes a row of spots near the front margin of the pronotum.
Elytra light cinereus, nearly all the nervures fuscous margined; apical
cells and anterior margin of reflexed veinlat broadly black margined; ter-
gum dark at base, two apical segments creamy white, with a V-shaped
black margin in the female. Below, front fuscous; clypeus, lors and genz
usualtly light with fuscous sutures; venter fuscous

Genitalia: TUltimate ventral segment of the female twice wider than
long, slightly emarginate posteriorly; middle fourth produced half its width,
truncate, notched; arcuated and dark colored each side of the notch. Male,
last ventral segment very short; valve large, acutely angled, much longer
than the segment; plates broad, convexly pointed; about twice the lepgth
of the valve; pygofers elongate, narrow, much exceeding the plate.
Described from numerous examples.

Larvee: Resembling those of reflexus but much smaller in size. Color,
olive green to fuscous; dark markings broken up into quadrate areas with
tuscous margins. Vertex acutely pointed; body short, broad, abruptly
terminated; median line narrow, broadening on the abdomen, where it is
ob3cure; lateral lines usually complete; a transverse line on the vertex,
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one-third the way back from the point, white; vertex light margined,
except posteriorly.

Pupz with oblique mark and spot in lateral white line present but
obscure. Below, as in reflzxus, dark marks nearly black.

This is the smallest species of the reflexus group; this and its
cinereus color will enable one to separate it from pectinatus to
which its dark face allies it, and which separates it from reflexus,
or it may be readily separated from either by its genitalia. It
has been collected abundantly at Ames, but it is not known from
any other locality, although doubtless it will be found to occur
with the other members of the reflexus group throughout the
range of the Bouteloas.

Adults and full grown larvee were first taken in company
with the preceding species from Bouteloa hirsuta August 4th
and 8th, 1896 By the middle of the month larvee had disap-
peared, adults continuing numerous throughout the month and
on until the middle of Septemk-~r. The spot where this species
was found was a high gravelly pasture, the tops aud sides of
the knolls being covered with this grass, to which it seemed
strictly confined.

DELTOCEPHALUS OCELLARIS FALL.

Cicada ocellaris, Fall. Hem. Suec., 11, p. 20, 13 (Vide Melichar).

This is a much stouter and darker species than sayi, occurring
commonly throughout central Europe, and has been received
from Colorado. The vertex is much broader than in sayi; width
between eyes nearly equaling length; pronotum very short;
elytra very broad; nervures strong; clavus reticulated, central
anteapical usually unequally divided. Color much darker than
in sayi; light markings on vertex variable, not concentric; face
dark, an inverted white T on apex of front; venter and geni-
talia shining black. Readily separated by the immense, con-
vexly inflated shining black valve and the large, convexly
margined plates of the male. Length, 3.60 mm. Width, 1.50
mm. The Colorado specimens were taken by Professor Gil-
lette in Laramie county, July 5th.

DELTOCEPHALUS SAYI FITCH.
(PL. xxiti, Fig. 2)

Amblycephalus sayi Fitch. Homop. N. Y. State Oab., p. 61.
Jassus sayi Walk. Homop. IV, p. 1158, 1852,
Deltocephalus sayi Uhler. Bull U. B. Geol. and Geog Surv., IV, p. 511, 1878,

This species may be swept sparingly almost everywhere, but
occurs throughout the summer in immense numbers on blue
grass in woody pastures, either high or low.
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The adults are short and compact, with a rounding pointed
vertex and broad, almost truncate elytra. In color they are
rich brown with the tip and two concentric bands on the vertex
lighter, and two bands of lighter on the elytra, one at the base
and a broader one back of the middle. Oa these bands the nerv-
ures are distinctly white. In form and ornamentation closely
resembling D flori Fieb, but readily separated by the genitalia.
Length, 3.5 mm.

The larvae are more elongated than those of imimicus and have a nar-
rower and more definitely angled vertex. They are colored very much as
in the adult, but the markings are different. There is a narrow median
line of white extending from the tip of the vertex to the last abdominal
segment, where it broadens and nearly covers the tip; the inner margin of
the eyes, a concentric band near the point of the vertex, and two spots just
back of the center on either side are lighter. A broad marginal stripe
from the eye back, an indistinct, narrow one from the inner margin of the
eye, which may break up into white spots, one on the posterior margin of
each abdominal segment, and a second row of dots midway between the
first and the marginal stripe on either side, complete the white markings
of the body. The faca is light with fuscous striations.

The larvee were first taken sparingly from upland prairie
the second week in June. They were full-grown and were
probably belated ones, as the adults had been taken during the
first week. On June 16th the first observation on wooded pas-
tures was made and the adults were swept in immense numbers
from rank blue grass. They continued to be found in great
numbers whenever observed throughout the remainder of the
season. The larvee were next observed July 11th, when they
were somewhat over half-grown, and by the last week in July
they were full-grown; abundant, and fresh looking adults were
also numerous. Again on the 5th of September rearly full-
grown larvae were observed to be numerous, as also were the
adults. Later in the month the larve were becoming rare and
the adults still very plenty, as they continued to be through-
out QOctober. Six females dissected on the 27th of October
showed no signs of eggs, from which it might be inferred
that they had been deposited. On this assumption, which coin-
cides well with the early appearance of the spring brood of
larvee, the following arrangement of broods would seem very
probable and harmonize well with the dates given above.

First brood of larve through May and the first week in June,
adults from the last week in May until the middle of July; sec-
ond brocd of larve, last week in June until the first week in
August; second brood of adults from middle of July through
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August; third brood of larvee from middle of August until
the last week in September; third brood of adults from the
first week in September through October.

DELTOCEPHALUS CONFIGURATUS UHL.
(P1, xxiii, Fig. 8.
Bull, U, 8. Geol. and Geog. Surv., IV, p. 511, 1878.

This widely distributed species is the largest of the genus in
America, and though the coloration is often so faint as to leave
it almost unicolorous above, it may be easily recognized by its
broad, blunt head as well as by its peculiar genital structure.
The last ventral segment of the female terminates in an attenu-
ate bifid black process, and the male plates are strong, broad
and obliquely truncate.

In the definitely colored individuals there is a white cross on
a white margined vertex of fuscous and alternating light and
fuscous stripes on the pronotum. The nervures of the elytra
are white, margined more or less strongly with fuscous. The
elytra vary in length, usually longer than abdomen. A median
impressed black line on the vertex is never entirely wanting.
Length, 4.50 to 5 mm. Closely related to D. bohemani Zett, but
with male plates distinctly shorter, and not laterally excavated.

The larvse may be separated from sayi by the broader head,
rounder vertex and stouter form and from any other of the
striped larvee by the fuscous striated front. It is of a pale
brown above, with three indistinct stripes and a row of dots
just inside the narrow light margin on either side of the
abdomen. Front light, with indistinct fuscous striations.

This species was first iaken in great abundance as full-grown
larve and freshly issued adults on May 2nd and 12th. Within
two weeks the larvae had all disappeared, while the adults were
very numerous throughout June, and a few were found in July.

This species occurred with albidus on the field that was
mowed June 25th, and as recorded for that species, was practi-
cally exterminated by the process. ' Though the field was under
continual observation throughout the remainder of the season
the only indication of a second brood was the sweeping of a half
grown larva July 16th. These facts indicate that it has a very
similar life-history to albidus, the broods however occurring
from one to two weeks earlier, the second brood of larvee prob-
ably appearing the last week in June and continuing through
July; the second brood of adults from the last week in July

14
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through August, larvee again appearing sometime in Septem-
ber, going through the winter to appear again as adultsin May.

Facts which materially strengthen these conclusions are that
while in these two species exterminated, known facts in their
life-history indicate that the eggs would have been deposited
before this time, and would thus be subject to destruction,
while other species occurring on the same area,whose eggs are
known to be deposited at other periods, remained abundant
throughout the season. That close mowing at the proper time
was an effectual check seemed to be thoroughly demonstrated
for these two species. There would be a second period, when
the eggs of the second brood might be destroyed, occurring,
according to the above determinations, toward the last of
August.

DELTOCEPHALUS DEBILIS UHL.
(Plate xxliii, Fig.2.)

Deltocephalug debilis Uhler. Bull., U. 8. Geol. and Geog. Burv., II, p. 360, 1876.
Deltocephalus minki Fall. Provancher. Pet. Faun., ITI, p. 279, 1889,

Although this is a very variable species in color, size and
genital characters, and approaches in its different variations
three recognized European species, abdominalis, Fab., falleni
Fab., minki Fieb., the intergradation of these varieties pre-
vents their separation, for this country at least. An examina-
tion of the European material at hand indicates a similar
variation in their fauna.

This species may be briefly characterized as follows:

Color, usually deep green, more or less marked with black below, some-
times even appearing on the elytra. Vertex variable, more or less dis-
tinetly, acutely angled; length usually slightly greater than width; front
gtrong, broad above; sides straight; lorz long; genae with the lateral mar-
gins excavated below the eyes; outer angle very distinct, scarcely rounding
below the clypeus; elytra, length variable, usually exceeding abdemen;
venation distinct, central anteapical cell large, first anteapical narrow, elon-
gate, nearly parallel margined.

Genitalia: Ultimate ventral segment of female varying from rounding
behind with a deep notch to nearly truncate, slightly lobed each side of a
shallow notch. Male valve obtuse, variably exposed; plates very broad at
base, slightly longer than wide, bluntly, obtusely pointed, lined or spotted
with black; length, 4 mm.

This well known species is comparatively rare at Ames, a
few specimens being taken each year. During this season
adults were taken from the first week in June until the first
week in July, usually found in wooded regions.
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DELTOCEPHALUS MINIMUS N. SI—".
(Plate xxiv, Fig. 4.)

Form and color of debilis, but less than half the size; length
of vertex more variable even than in that species; the smallest
species in the genus; length, female, 2.75 to 83 mm.; male, 2.25
to 2.50 mm.

Vertex very variable in length, usually convexly and acutely pointed in
the female, longer than the pronotum; rourdingly rectangular in the male,
about equaling the pronotum; front strong; similar to debilis,broader on the
clypeus; clypeus broad, one-half longer than wide; lore broad, nearly
semi-circular; gens much narrower than the eyes, lateral margin short and
gtraight.

General color like that of debilis; vertex, margins of the prorotum and
scutellum yellowish-green; disk of the pronotum and basal part of the ely-
tra dark green; apical portion of the elytra lighter. Below, front fuscous
with lighter arce, rest of face greenish; tergum and venter greenish or
fuscous, varying to black; legs usually distinctly black below.

Genitalia: Ultimate ventral segment of female broad; posterior margin
roundingly produced from the lateral angles, narrowly arcuated and notched
medially, black tipped; pygofers nearly twice as long as width at base,
N equaling the black ovipositor; male valve large, triangular; plates broad,
convexly pointed, three times the length of the valve, usually a dark spot
beyond the middle of each. Described from numerous examples.

Larve: Small dark green forms with acutely pointed vertices and black
faces and eyes; vertex convexly, acutely pointed; body long, tapering from
eye back to tip of abdomen; hairs on abdomen distinct; green above, ver-
tex lighter, ocelli black. Below, all dark fuscous to black in the later
moults, especially noticeable on legs.

This very small and distinct species occurred abundantly on
a patch of raw prairie adjoining the Adropogon field, where the
oculatus occurred so thickly, and was found at the same time
aud in the same stages as that species throughout the season,
but did not occur on the isolated Andropogon. Sporobolus
heterolepis and the Stipa were very plentiful, where they were
most abundant, either one of which would harmonize well with
its green color.

DELTOCEPHALUS MELSCHEIMERI FITCH.
(Plate xxiv, Fig. 1)

Amblycephalus melscheimert Fitch, Homop. N. Y. State Cab., p. 61.

Deltocephalus debilis Osborn. Bull, Iowa Exp. Sta. No, 13, p. 100; No. 20, p. 714.
Deltocephalus affinis Gillette and Baker. Hemiptera of Colorado, p. 84.
Deltocephalus auratus Gillette and Baker. Hemiptera of Colorado, p. 85 (Female).

This is a slightly smaller species than debilis and with more
general fuscous markings.

Vertex one-half longer cn middle than at eye, width between eyes
greater than length; obtusely, slightly roundingly angled. Front narrower
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below than in minimus; genz long, not distinctly angled outwardly. Ely-
tra narrower than in debilis, venation similar, outer anteapical cell short,
rounding; ultimate ventral segment of female short, truncate behind,
usually medially depressed, giving it a strongly, angularly excavated
appearance; male valve large, inflated, rounding posteriorly, concealing
all but the tip of the short plates. Color varying from pallid, with sub-
hyaline elytra to fuscous, with heavily fuscous margined elytral nervures;
tergum venter and male genitalia black; length, 3.75 mm.

Larvse, form of those of inimicus, nearly; vertox longer than broad, defi-
nitely angled; body stout; abdomen short; color light yellow, much lighter
than the dorsal color in inimicus, without markings of any kind.

This is a widely distributed and well known species, occur-
ring in immense numbers on blue grass in lawns and open pas-
tures, and frequently met with in various other open situations,
never occurring, however, very far within the margin of shaded
areas, where it gives place to sayi and Athysanus curtisii.

Work was not commenced early enough to determine fully
the life-history, but broods the past season were recognized on
blue grass as follows: Adults from the middle of May until
the last of June; larvee from the first week in June till the
middle of July; adults from the first week in July through
August; larvee through August until the middle of September;
adults from the middle of September through the season.

It is the only American representative of a series of species
with enlarged male valve and concealed plates, and is thus ren-
dered very distinct in our fauna. The closest allied form seems
to be the European D. striatus L , with similar recorded habits.

DELTOCEPHALUS OCULATUS N. SP.
(PL. xxiil, Fig. 4.)

Form and size very close to that of melscheimer:, slightly
smaller, resembling the European D. metrius Flor in size and
color, but with a sharper vertex. Length, 83.50 mm. Width,
.90 mm.

Vertex variable, at least one-third longer than broad, one and one-half
times length next eye, convexly pointed; front broad, straight margined;
genz arising from the outer corner of the eye, moderately curved below;
elytra long and narrow, similar in form and venation to those of melschei- *
meri, but with nervures less distinct.

General color of the female light yellow; eyes and tip of last segment
purplish black; male slightly greenish-yellow; tergum and venter darker
front with fuscous arc and in fall broods the vertex is marked with brown.

Genitalia: Ultimate ventral segment of the female short, lateral angles
slightly acute, central half of posterior margin narrowly produced; length
of produced part equal to its width at apex; apex with three lobes indicated,
produced part dark colored; male valve triangular, shorter than broad,
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plates broad at base, rapidly, roundingly narrowing to the narrowly pro-
duced, black-tipped points. Described from numerous specimens.

Larvze: Tawny yellow, sometimes with light fuscous marking; a bright
purple spot on either eye in life or in freshly mounted specimens; vertex
narrow and longer, more acutely pointed than in melscheimeri; body nar-
rower more gradually tapering In general color is more intense than in
melscheimeri, and approsches inimicus; late or exposed forms sometimes
distinctly fuscous marked. Living specimens are readily separated by the
distinct purple spot on the eye.

This species has been received from Colorado, and has been
collected at Ames prior to this season. It was first taken this
year as adults the last week in May, and from then on through
July. Larve were taken abundantly during the second and
third weeks in July, disappearing by the end; adults were again
found from the middle of July through August; larve again
appearing in August, maturing through September; adults
from the first of September on through the season.

It has been found everywhere on Andropogon scoparius, to
which it seems strictly confined. Mowing during the middle of
June and again the first half of August, or burning during the
fall or spring would serve to check this species.

DELTOCEPHALUS SYLVESTRIS N. SP.
(Pl. xxv, Fig. 4.)

Form and venation nearly of D. cinereus, but with a longer
vertex. Form and size of the European repletus, but differing
in venation. Length, 3.50 mm. Width, 1 mm.

Vertex twice as long on the middle as next eye, longer than the prono-
tum, nearly twice longer than wide, acutely pointed; front long, narrow,
much longer than wide, hardly half wider at ocelli than on clypeus; clypeus
strong; lorz broad, prominent. Pronotum long, more than half as long as
wide; posterior angles strong; elytra long, narrow, nervures distinct, vena-
tion as in debilis, outer anteapical long, narrow, distinctly more than half
the length of the middle one.

Color: Greenish, marked with pale fuseous and brown; vertex light
green with two more or less distinct brownish stripes; pronotum green, light
margined; elytra greenish, nervures light, more or less fuscous margined$
never with a whitish cloud, as in cimereus; tergum black at base; front
fuscous with light arcs, clypeus light; lorze and genze with fuscous and light
margins.

Genitalia: Ultimate ventral segment of the female light colored, long,
slightly narrowing posteriorly; the middle third abruptly produced one-half
its width, produced part longer at the margin, not notched or rounded as
in cimereus, distinctly black; male valve broadly triangular, apex pointed;
plates three times the length of the valve, broad at base, concavely pointed,
tip divergent, a derk line near the outer margin widened to a spot near
the middle.
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This is a widely distributed species, having been received
from Maryland and Kansas. Specimens are in the VanDuzee
collection from Ontario, and it has been taksn at Ames for a
number of years. It occursouly on blue grass in wooded areas,
where it may be found in immense numbers. It was first
observed this season, June 4th, in considerable numbers, and
from then on nearly through July. Observations were not
made again until September, when it was found as thick as
ever. The larve were not successfully separated from those
of other species occurring in the same location and so no sepa-
ration into broods can be made at present.

DELTOCEPHALUS CINEREUS VAN D.

Trans. Am. Ent. Soc., XIX, p. 804, 1392,

This is a neat, compact little species, slightly stouter in
appearance than melscheimeri and of a distinctly fuscous or
cinereus cast.

The vertex is twice as long on the middle as next eye, length
and width about equal, tip acutely produced, pale fulvous brown,
with narrow margins and a broader median line enclosing a
black impressed line, white; elytra with cinereus nervures,
heavily margined with fuscous.

Genitalia: Ultimate ventral segment of female slightly
rounding behind, distinctly notched in the center, slightly arc-
uated and deeply black either side of the notch; male valve
produced, sides emarginated, apex obtusely rounding; plates
more than twice the length of the valve, convexly pointed.

Specimens of this species have been received only from Cal-
ifornia, from which place it was originally described. This
species and the preceding one are closely allied, but may be
readily separated by the length of the vertex and the female
genitalia, as well as by the difference in color.

DELTOCEPHALUS AURATUS G. & B.

Hemiptera of Colorado, p. 85.

The female described under this name by Gillette and Baker
(Hemiptera of Colorado, p. 85) was evidently a freshly issued
example of melscheimeri as may be readily determined by com-
paring his description and drawing with the descriptions and
drawings of D. afiinis on the preceding page of same work,
afiinis being also a synonym of melscheimeri as proved by exam-
ination of typical specimens of both sexes. The male auratus,
however, is a very distinct species, with a more roundingly
margined vertex, and narrower front and clypeus.
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The elytra are very long, overlapping, with a distinet appen-
dix, the center anteapical cell greatly eclongate, posteriorly
extending much beyond the adjacent cells; valve broad, short,
about equaling the ultimate segment; plate broad at base, about
three times the length of the valve, slightly narrowing, with
straight margins to the broad truncate apex; styles bristle-like,
exceeding the plates; pygofers with numerous strong spines
below. Color: face and vertex orange red, pronotum and ely-
ira yellow, sometimes with a reddish cast; venter and genitalia
light yellow, plates narrowly black-tipped.

DELTOCEPHALUS SIGNATIFRONS VAN D.
{Plate xxv, Fig. 1.)

Trans. Am. Ent. Soc., XIX, p. 305, 1892,
D. sexmaculatus G. & B., Hemip. Col. p. 88.%

This species, which was described from Colorado, and has
been received from Maryland, occurs very commonly at Ames.
It very closely resembles inimicus in form and color, butis readily
recognized by its smaller size, and the absenrca of the dots of the
former species.

The adult is 3.50 mm. long, narrow, elytra elongate, closely
folded, giving it a very narrow appearance posteriorly. Vertex
with six more or less distinctly marked bars, anterior pair
smallest; the nervure of the elytra alternately fuscous and
lighter; central anteapical cell elongate, constricted, rarely, if
ever, divided.

Adults were taken rather commonly May 29th, and again
June 4th, no more being taken until the last of August, when
they were again swept in fair numbers, and from then on until
September 10th, when the last one was taken. They were
most abundant upon weszdy places, roadsides, etc., where Setaria
and Panicum abound. Considering the nature of the food-plant
no economic measures need bz suggested, ualess it should be
found to occur on millet or Hungarian grass.

DELTOCEPHALUS INIMICUS SAY.
(Plate xxiv, Fig. 3)
Jassus inimicus Say. Jour. Acad. Nat. Sci., IV, p. 305, 1831; Compl. Writings, II,
p. 332, 1869.
This species is almost universally distributed throughout the
northern part of the United States and into Canada. It has
previously been reported west to the Rocky Mountains, and

*On examination, the type specimen now in possession of Mr. E. P, VanDuzee
proved to be an immature female of this spectes.
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specimens are in hand from the state of Washington. It is
readily recognized by its short vertex, elongate elytra, with the
central anteapical cell divided, and the presence of six round
black dots, a pair on the anterior margin of each, vertex, pro-
notum and scutellum; color, fuscous maculate. Ultimate ven-
tral segment of the female narrowing posteriorly, margin twice
indented, including a median obtuse tooth, outer angles round-
ing; male, ultimate segment slightly, angularly emaginate;
valve short, obtusely angled; plates narrow, acutely poiated,
equaling the pygofers.

Larvee: broad, stout-bodied, with blunt, obtusely rounded
heads; color yellow, with a broad, black margin behind the
eyes.

The life-history of this species has already been given.
Further observations during the past season confirm the idea
of two broods as follows: Larvse appearing about the first of
May and maturing before the middle of June; adults from the
first of June to the middle of July; the second brood of larvae
appearing 'before the middle of Julyand mostly matured by the
third week in August, adults again from the second week in
August on through September.

This species has a wide range in food habit and consequent
variability in its life-history. The limits given above are for
blue grass broods, where it is under nearly constant conditions
and seems to be reasonably definite in its appearance. Its
occurrence on annuals would be materially affected by the date
of their appearance.

DELTOCEPHALUS WEEDI VAN D.
(Plate xxv, Fig. 2.)

Trans. Am. Ent. Soc,, XIX, p. 306, 1892.

This pretty little species has also, probably, a very wide
range, though only reported as yet for Mississippi. It also
occurs at Ames.

Adults measuring about 3 mm., with a bluntly produced ver-
tex, sides sharply concave, elytra slightly longer than the
abdomen, flaring; central anteapical cell divided, color testa-
ceous brown, with the anterior portion of the vertex and ner-
vures of the elytra light; four dark points on anterior margin
of vertex, front and venter dark; male plates short, together
nearly circular in outline. .

This species was taken at Ames in June, but no determina-
tion as to its life-history has been made.
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DELTOCEPHALUS COMPACTUS N. SP.
(Pl, xxv, Fig. 3.)
Form and coloration similar to weedi, though with a shorter,
blunter vertex and shorter elytra. Length, 2.75 mm. Width,
1.25 mm.

Vertex one-half longer on middle than next eye, slightly longer than
broad, tip bluntly, slightly, convexly pointed; disc of the vertex slightly
rounded; front inflated, broadest in the middle, rounding above and below;
clypeus straight; genz narrow, arising within the middle line of the eyes,
scarcely angled; pronotum large, equaling vertex inlength, posterior angles
strong; elytra strong, convex, about equaling the abdomen in length, nerv-
ures strong, white, usually numerous strong reticulations between the outer
claval nerve and the suture; central anteapical cell divided, posterior divis-
ion usually circular in the shorter-winged specimens, resembling ocellaris
in this respect.

Color: General appearance maculate brown; vertex light yellow with
variable black and brown markings as follows: A black crescentiform
interrupted band between the front margins of the eyes, a pair of approxi-
mate points near tip, and another pair just inside the black ocelli, dark
brown; behind the crescentiform band on either side the median impressed
black line, a circular light brown spot, which may be emphasized on the
lateral marging when they appear as crescentiform dashes; pronotum dark
reddish-brown, more or less maculate before; two faint wavy white lines
across the disk; scutellum yellowish-brown, two dark spots on the disk;
elytra brownish fuscous; nervures broadly white and fuscous; below, dark
with white sutures, to black.

Genitalia: Ultimate ventral segment of female deeply, circularly emar-
ginate behind, concealed except the acute lateral angles by a circular sub-
hyaline membrane arising from the base of the segment and extending
medially beyond the lateral angle. Male valve small, inflated, rounding
posteriorly; plates broad at base, rapidly, concavely narrowing to the long
attenuate points, exceeding the pygofers. Described from forty-seven
specimens.

This species has been received from the state of Washington
and collected at Ames the past season.

Adults were first taken June 27th, when they were swept
rather sparingly from two different patches of Sporobolus hookeri.
They were taken from that time on till July 27th, and then
again, probably of a different brood, August 15th and 19th, the
latter ones, however, from a different locality, as the firss two
patches had been mown before that time.

DELTOCEPHALUS FLAVOCOSTATUS VAN D.

Canadian Entomologist, XXIV, p. 116, 1882.

This species was described from Mississippi; specimens are
at hand from Ohio, North Carolina and Georgia, and it has been
collected at Ames for a number of years and is recorded from

https://scholarworks.uni.edu/pias/vol4/iss1/31

46



Osborn and Ball: Contributions to the Hemipterous Fauna of lowa
218 IOWA ACADEMY OF SCIENCES.

Washington, D. C. This appears to be an abundant form in
the south and is apparently reaching its northern limit in Iowa,
occurring, however, in marvelous abundance in hot sheltered
locations and on southern exposures where the vegetation is
short and the ground hot.

The adults are readily recognized by their deep, testaceous
brown or black ground color, with a series of points on the
anterior margin of the vertex, extending down to the antennal
pits on either side and the two outer apical veinlets, white.
The legs and a narrow marginal stripe on the basal half of the
costa yellow. The head is short and rounding, the elytra long;
central anteapical cell divided. Ultimate ventral segment of
the female rounding posteriorly, slightly produced in the mid-
dle; male valve broad, convex, obtusely, concavely pointed;
black, with a narrow yellow margin; plates two and a half times
the length of the vaive, bluntly pointed, margined with yellow
bristles.

Larvee: Quite as distinctly marked as the adult and are
easily separated from any other form. They are two to two
and one-half millimeters long, when full-grown, very stout built,
head broad and short as in the adult. Color above a rich olive
brown with three white bands as follows: Oneon the posterior
margin of the thorax, complete in the larvee but only visible
between the wing-pads in the pupee, a narrow interrupted one
on the middle of the abdomen, aud a broader one near the tip;
each abdominal segment margined posteriorly with red, just in
front of which there are four white dots arranged in longitu-
dinal rows where not obscured by the white markings; eyes,
area batween the posterior bands and tip of abdomen darker,
approaching black; beneath pale, with tip of abdomen and pos-
terior tibie darker.

The adults were taken first June 20th, on a field that had just
recently been seeded down and on which weeds were springing
up very thickly. On July 27th the same spot was abounding
in full-grown larvae, pupae and adults; thelarvase and pupe dis-
appearing within a week, adults continuing abundant from then
on into and through October.

DELTOCEPHALUS NIGRIFRONS FORBES.

Cicadula nigrifrons Forbes. 14th Rept. 111. State Ent., p. 67.

D. fusconervosus Van D. Bull. Buffalo Soc. Nat. Sci., V, 207, 1804,

Thamnotettir perpunctata Van D. Bull. Buffalo S8oc. N. Bci., V. No. 4, 1804.
Deltocephalus vanduzei Glllette and Baker. Hemiptera of Colorado, p. 90.

The specific limits and generic position of this species are
very puzzling and have led to much confusion and synonomy
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It has not been thought best at present to change the generic
reference given by VaunDuzee, although not included in the
synopsis. With a more exact definition of the American genera
which will be possible as our species are better known, this and
some other aberrant forms of a generalized and plastic charac
ter may find their proper position.

It was first described by Forbes as a Cicadula from specimens
with weak venation. VanDuzee received dark specimens of
the green form from Mississippi and described them as Tham-
notettic perpunctata; also describing a strong veined form from
California with two cross nervures as, D. fuscinervosus, (Gillette
and Baker, from very dark forms, described D. vanduzes.

Larvee and adults were found in immense numbers about the
first of July. The larve had mostly all issued by the 10th, the
adults continuing through the month; adults were again taken
late in September and on into October. They were first found
on a patch of plowed ground overgrown with Panicum sangui-
nale and crus-galli, and Setaria viridis. Here they occurred in
immense numbers. They appeared to be more common on the
annuals than on the perennials, but were taken almost every-
where, the later ones mainly from blue grass, the annuals hav-
ing ripened and died. Professor Forbes described it as a seri-
ous pest of oats and in Insect Life, vol. VI,, it was recorded as
very abundant and destructive in lawn grass in Washington, D. C.

Where first found this season it occurred in two distinct forms
about equally common, one with a single crossnervure and long
elytra as in Thamnotettix. This form was light greenish-yel-
low with a light face, usually surrounded by an arch of dots
above on the anterior margin of the vertex and two oblique
dots on the disk of the vertex. The other form was cinereus,
darker below, with shorter hyaline elytra, usually with two
cross nervures and the central anteapical cell divided. These
may probably be regarded as the equivalents of long and short-
winged forms in other species, the smaller darker form with
the more complex venation, being found almost everywhere,
while the lighter form with the weak venation was ouly found
in connection with the larve and apparently made little use of
the wings.

The specific characters differ very little between the differ-
ent forms, the variations in genitalia being similar to those in
the long and short-winged forms of other species.

The vertex is short, obtusely angled, margins rounding to the front; a
row of dark spots on the anterior margin extending down the face to the

https://scholarworks.uni.edu/pias/vol4/iss1/31

48



Osborn and Ball: Contributions to the Hemipterous Fauna of lowa
220 IOWA ACADEMY OF SCIENCES.

antennz; the spots on the vertex more or less united and merged into
bands conneeting with the oblique bands on the disk in the darker forms
the front is roundingly inflated, the margin continuous with that of the
clypeus; clypeus broadest below. The dark markings on the front
heighten this appearance by rounding away from the sutures above on the
front and expanding on the clypeus below. While these two forms are
fairly constant they so intergrade in structure and color as to render
separation impossible. Late specimens of the green form being often
similarly marked and even more highly colored than early ones of the
fuseous form; while early examples of the fuscous form often possess a
venation even weaker than that of the green form and would be readily
mistaken for Cicadula. Moreover, there is no distinction in the larvee
which produce them.

Larvae: Form nearly that of flavocostatus; slightly narrower and more
elongate, approaching those of exitiosa. More distinctly yellow than those
of D. ocellaris, unmarked except two black dots on the margin of the
vertex midway between the eye and the tip and a pair of oblique dashes on
the disk of the vertex. The pups have in addition to these three spots on
the anterior margin of the wing-pads and a number on the posterior half
of the disk more or less definitely arranged in transverse rows.

A very widely distributed and abundant species. Specimens
are at hand from New York, Maryland, Mississippi, Louisiana,
Illinois, Iowa, Colorado and California.

DELTOCEPHALUS ARGENTEOLUS UHL.

Deltocephalus argenteolus Uhler. Bull.'U. 8. Geol. and Geog. Surv., III, p. 473, 1877.
Athysanus curtipennis Gillette and Baker. Hemiptera of Oolorado, p. 92.
Eutettir terebrans Gillette and Baker. Hemiptera of Oolorado, p. 102,

The short-winged forms of this species are very close to the
European species of the genus Doratura.

D. MONTICOLA G. AND B.
Hemip. Col. p 88.

This is a good Deltocephalus, but specimens came to late to
allow of its insertion in the synopsis. It would follow D.
minimus, which it czlosely resembles in size and coloration, but
from which it is readily separated by the presence of a distinct
median tooth on the last ventral segment of the female.

DELTOCEPHALUS MINUTUS VAN D.

Entom. Amer. VI, p. 96, 1890.

This species was described from a long-winged male, but it
occurs in both long and short-winged forms very abundantly.
The short-winged examples apparently fall into the genus
Doratura.

DELTOCEPHALUS OSBORNI VAN D.
Trans. Am. Ent. Soc., XIX, p. 304, 1892,

This species should be placed in Athysanus and close to
extrusus.
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DELTOCEPHALUS SIMPLEX VAN D
Trans. Am. Ent. 8oc., XIX, p. 304, 1892.

This and the three following species should be placed in the
genus Thomnotettix.
DELTOCEPHALUS COQUILLETII VAN D,
Entom. Amer., VI, p. 95, 1890,
D. CONCENTRICUS VAN D.

Deltocephalus concentricus VanDuzee. Bull. Buffalo Soc. Nat. Sci., V, p. 208,
Thamnolettir flavomarginata Gillette and Baker. Hemiptera of Colorado, p, 96.

D. BIMACULATUS G. AND B.

D. bimaculatus Hemiptera of Oolorado, p. 86.
D, flavovirens, G. and B. Hemiptera of Colorado, p. 87.

DELTOCEPHALUS UNICOLOROUS G. AND B.
Hemiptera of Colorado, p. 89,
Probably an immature specimen of their monticola.

ATHYSANUS CURTISII FITCH.
Amblycephalus curtisii Fitch., Homop. N. Y. 8tate Cab., p. 61, 1851.

This species is the best known and the most widely dis-
tributed member of the genus occurring throughout the Eastern
States and Canada, and as far west as Michigan and Iowa at
least, probably to the mountains. The adult is three and one-
half millimeters in length by one and one-half broad, with the
vertex scarcely longer than the width of the pronotum, obtusely
convexly pointed; elytra exceeding the short ovipositor; color,
vertex yellow, with large round spots before the middle, and
tip black; face yellow, an oblique black band extending from
either eye to the base of the clypeus, then prolonged narrowly
to the tip, forming a Y-shaped mark; the pronotum yellowish-
green, with a black crescent, anteriorly; elytra dark, nervures
yellowish-green.

Larvee stout, with a large, convexly conical head. Of a deep
yellow color, with eyes and antennse dark. The body is cov-
ered with long stout hairs.

This species is confined strictly to blue grass in meadows
and wooded pastures, where it rivals D. sayi in abundance.
First collected this season, June 17th, as adults in abundance;
the larve were found during July, becoming full grown and
issuing as adults by the end of the month. Another brood of
larvae matured during September, the adults continuing through
the rest of the season, becoming scarce by the last of October,
when a dissected female showed one fully developed egg, the
rest probably deposited.
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ATHYSANUS BICOLOR VAN D.

Canadian Entomologist, XX1V, p. 114, 1892.

This species was described from Kansas and Mississippi, and
had been reported from Iowa under the name virgulatus Uhl
(@ MSS. name). The adults have nearly the same form and
size as the preceding species; the vertex is more pointed and
the attenuate ovipositor extends beyond the elytra.

In color the females are yellowish green, with two large
coalescent spots on the vertex, both margins of the pronotum,
the entire claval suture and the tip of the wing black; below,
all light. The males have the whcle point of the vertex the
sutural margin and an oblique band from the anal cell to the
center of the costal margin black. Below all black except a
band across the middle of the face. It can be readily separated
from curtisii by the absence of the Y on the face, and the fact
that the yellowish-green of the elytra is not confined to the
nerves.

The larvee are very light yellow, sometimes almost white,
and the hairs are much smaller and finer than those of curtisit,
which, otherwise, they closely resemble. They were first taken
June 16th, when the first adults of a brood were issuing; larvae
remaining abundant until the end of the month. The adults
were very thick until well into July, disappearing before the
end; appearing again toward the end of August and through
September. They were thickest upon a patch of Andropogon sco-
parius, where it was nearly free from other grasses.

ATHYSANUS OBTUTUS VAN D.
(Plate xxi, Fig.2)

Canadian Entomologist, XXIV, pp. 115, 156, 1892.

This species was described from Mississippi, and has been
received from Kansas and taken at Ames prior to this season.
The adults have almost exactly the form and sizs of bicolor, but
are readily distinguished by their color. The vertex is lemon
yellow, with two round spots just before the middle, and two
small, oblique dashes near the base, darker. The remainder of
the body is testaceous. Apical cells of the elytra hyaline,
enclosing veinlets dark.

The larvee arelight yellow when small, but gradually darken
to a chocolate brown in pupa, when they resemble the adults in
form. The adults have been taken the last week in April,
rather commonly, indicating an adult hibernation, the larvae
appearing in May, maturing the middle of June; the adults
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remaining through June and the greater part of July. Full-
grown larvee were found toward the latter part of July and
again before the middle of September; adults common through-
out the season. This would indicate three broods during the
season, the third one hibernating as adults, though the larvee
found in July may have been belated ones of the first brood.

The food plant is Andropogon scoparius, and it was not until
late in the season that the larvae of D. oculatus, Athysanusbicolor
and the smaller light ones of obtutus could be distinguished.
Many confusing records interfere with the accurate determina-
tion of the later broods.

ATHYSANUS COMMA VAN D.
Oanadian Entomologist, XXIV, 114, 1892,

This species was described from Iowa and has been received
from Colorado. The adults are five millimeters long by nearly
two broad, with a short flat vertex, color creamy white with
four square spots on margin of vertex, two round ones near its
base, four stripes on the pronotum, the claval suture black. A
broad stripe within and parallel to the costal margin, reaching
and covering the apical veinlets, curving back to meet a black
stripe on the disk, cinnamon brown.

Larvee have been referred to this species only with some
doubt, and will not be described.

Adults were taken from May 27th until July 9th, most abun-
dantly about the third week in June. They were again taken
in August, however, not so abundantly. The sprincg brood
was taken from Elymus canadensis, but no fall brood could be
found on this plant, those taken in August being taken from
Elymus striatus. On August 11th three partly grown larvee
resembling the adult except that they had only three stripes
instead of four, were beaten from the heads of Elymus canadensis.
This species is strictly confined to the Elymus as a host plant,
but might damage other grasses near where it was abundant.
Cutting the Elymus the first of July would destroy the eggs for
the second brood.

ATHYSANUS COLON N SP.
(Pl. xxvi, Fig. 3.)

Form and general appearance nearly as in comma, clear,
creamy white with dark stripe, cccurs in two wing lengths.
Length of female, 5 mm.; male, 4.25 mm. Width on costa,
2.25 mm.
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Vertex nearly flat, one-half wider than long, shorter than pronotum,
obtusely angled before, margin obtuse; front one-third longer than wide,
width on clypeus more than half that at ocelli; clypeus narrow, nearly
parallel margined; lorse large, wider than clypeus; pronotum more than
three times wider than long, obtusely rounding before; side margins, one-
half the length of the eyes; elytra occurring in two lengths, a short form
in which the apical cells are minute, reaching only to the penultimate seg-
ment, this usually associated with rudimentary wings, the long-winged
form with fully developed apical cells elytra exceeding the abdomen and
associated with fully developed wings; venation simple, inner branch of
first sector forked near its middle, making one more anteapical cell than
in comma; four terminal and two costal cells.

Color: Clear, creamy white with testaceous and biack markings as fol-
lows: Four quadrate spots on the anterior margin of vertex; the outer pair
between the eyes and ocelli, two large round spots near the base of the
vertex and a smaller irregular pair on the disk midway between these and
the inner marginal pair, black; a small black spot under the base of the
antennz, four equidistant dark brown or black stripes on the pronotum, the
inner pair extending across the scutellum; a small dash behind the eye and
a stripe just under the lateral margin of pronotum, black; elytra with eight
brown stripes, a complete longitudinal stripe just outside the first sector
and another next the claval suture, a narrow stripe between the branches
of the first sector, a shorter one between branches of its inner fork, a broadly
interrupted one between the first and second sectors, a complete median
stripe on the clavus, one on the outer, apical half and another on the inner,
basal half. The apical cells and the apex of the anteaplcals, fuscous mar-
gined. Tergum with four black lines posteriorly; pygofers with two round
black spota above; connexivum broadly margined on the outside, narrowly
on the inside, with black; legs lined and spotted with black.

Genitalia: Ultimate ventral segment of the female with the posterior
margin angularly excavated; apex of excavation truncate, sharply notched,
black; lateral angles acute; male valve narrow, apex rounding, one-half
longer than the ultimate segment; plates slightly broader than valve at
base, narrowing to the middle, then parallel margined to the broad trun-
cate apex, twice the length of the valve, equaling the pygofers; pygofers
with the side margins compressed below, an oblique black mark just back
of the margin beneath. Described from numerous specimens collected at
Ames, Iowa.

Readily separated from comma by the additional fork of the
first sector, the spots on the disk of the vertex and the number
of stripes on the elytra. Superficially it so closely resembles
that species that hitherto specimens have been confused with
those of that species.

Larvea very broad, stout forms; head large, resembling the adult; ver-
tex slightly more pointed; color creamy white, with four brown stripes as
follows: An inner parallel pair arising from distinct spots on the apical
margin of the vertex and extending to the tip of the abdomen on either
side, & pair just inside the margin of the body arising behind the eyés and
terminating before the last abdominal segment.
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Larve were taken from Stipa spartea June 4th, and issued in
the cages on the 6th. They were found up to June 10th, when
they had all issued. Adults were talten through June and late
into July, but no second brood appeared, probably owing to the
ground having been mowed over June 27th, thus destroying the

eggs.
This species was never taken away from Stipa, but occurred
in such abundance that it over-ran the adjacent grasses.

ATHYSANTUS MAGNUS N. SP.
(Pl. xxvl, Fig. 2.)

Form similar to Athysanus argentatus Fab., but still larger.
The largest species in the genus. Ashy, with transverse light
bands on head and proanotum. Loangth of female, 8 to 9 mm ;
width of eyes, 2.50 to 3 mm.; male smaller.

Head wider than the pronotum, short, scarcely exceeding half its length;
anterior and posterior margins nearly parallel; ocelli distant from eyes;
vertex four times wider than long; front four times as wide at ocelli as on
clypeus, widest at antenna; antennze small, short, inserted under a small
ledge; clypeus spatulate; genze broad; pronotum nearly three timnes wider
than long; elytra strong, broadest at base, without an appendix, two ante-
apical cells nearly equal in size, four terminal cells and one costal cell.

Color: Vertex light yellow with an arcuated line between the ocelli;
face finely irrorate with brown, becoming darker below; antennal pit black;
pronotum fuscous, margins darker, a bread light yellow transverse band
just before the posterior margin; elytrs, nervures brown, margined with
light, disk of the cells finely irrorate with fuscous, costal margin broadly
cream colored: tergum with a dark median stripe; venter brownish; femora
mottied with brown; tibize black lined.

Genitalia: Ultimate ventral segment of female slightly longer than
penultimate, strongly notched in middle, broadly, rather acutely lobed
either side, lateral angles rounding, slightly exceeding median lobes:; male
valve small, triangular, one-half the length and two-thirds the width of
the ultimate segment; plates together leng triangular, about one-half
longer than breadth at base, margins thickened and fringed with stous
hairs. Described from twenty specimens.

It has been received from Texas, Kansas, Nebraska, Dakota,
and northwest Iowa, also collected sparingly at Ames, from
Spartina cynosuroides exclusively.

CHLOROTETTIX SPATULATA N. SP.
(Plate xxvi, Fig. 4)

Intermediate, in form and size betwcen unicolor and galbanata but
more distinctly green than in either species. Length, 7 mm; width, 1.75
mm.

Vertex two and one-half times wider than long, margins parallel or
slightly longer on middle than next eye, anterior margin broadly rounding

15 L
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to the face: front narrowing rapidly to the small clypeus; gena broad,
rounding below; pronotum one-half longer than vertex, emarginate
behind; side margins short, not strongly carinated; elytra broader than in
lusoria, venation similar, weak.

Color: Green; elytra sub-hyaline sometimes pallid.

Genitalia: ultimate ventral segment of female very long on lateral
margin, posterior margin produced, oroadly notched, more than one-half
the depth of the segment, apex of notch with a spatulate process two and
one-half times as long as breadth at base, two-thirds the length of the
notch, lateral margin of segment rounding to the acute lateral angles.
Male valve appearing as a narrow margin to the ultimate segment; plaves
sloping, broad at base, convexly rounding, acutely pointed, about equaling
the pygofers.

Described from forty-two examples collected at Ames, Iowa.
It has also been received from OColorado (Gillette) and
Nebraska (Bruner).
THAMNOTETTIX LUSORIA N. SP.

Form and general appearance of Clhlorotettiz tergatus, but
with a sharper vertex and more general reddish cast. Length,
7 to 8 mm; width, 2 mm.

Vertex slightly convex, one-half longer on middle than next eye, twice
wider than long, margins broadly rounded, but with a distinct, slightly
produced tip; front one-third longer than wide, three times wider at
ocelli than on clypeus; pronotum long, front margin strongly rounding,
posterior margin nearly truncate, sides long, carinated; scutellum with a
quadrate light area on the disk, including two dark spots; elytra two and
one-half times longer than wide, much exceeding the abdomen, without an
appendix, first anteapical long, parallel margined.

Color: Similar to Chlorotettix necopina; vertex olive brown with a
faint crescentiform band before the eyes; pronotum fulvous brown; elytra
sub-hyaline with a distinct reddish tinge, nervures light; below tawny
yellowish.

Genitalia: Ultimate ventral segment of female long, slightly emarginate
behind, with a strong, angularly pointed, dark margined median tooth
about equalling the acutely rounding lateral angles; pygofers long and
narrow, nearly half the length of the abdomen; male valve very short and
broad, less than half the length of the ultimate segment; plates strong,
flat, one-half longer than breath at base, outer margins thickened, sparsely
hairy, points strongly divergent, usually a fuscous line on either side
arising from a spot at the base.

Described from eight males and ten females all collected at
Ames, Iowa.
THAMNOTETTIX LONGULA G. AND B.
Hemiptera of Colorado, p. 97.
Form of lusoiria but much smaller; coloration similar to 7.
tenuis Germar. Langth, 5to 6 mm; width, .40 mm.
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Vertex twice wider than long, slightly longer on middle than at eye,
margin rounding, tip slightly produced, front twice wider at ocelli than
on clypeus, base of suture rounding; clypeus broadest at the tip; pronotum
one-half longer than vertex, slightly concave behind lateral margins, short,
rounding; elytra as in J/usoria, central anteapical cell constricted.

Color: Fulvous maculate with dark chestnut, vertex light fulvous, ocelli
white, connected by a light line which runs forward on the tip; a round
spot on either side at the base of vertex and a median line, extending for-
ward to the white transverse line, chestnut; front fulvous with dark
sutures and abbreviated arcs along the lateral margins dark chestnut;
remainder of the face pale yellow with dark figure; pronotum fulvous with
the anterior margin maculate with chestnut and bright yellow; scutellum
fulvous with a quadrate light-yellow area on disk containing two round
chestnut spots; elytral nervures light, chestnut-margined.

Genitalia: Ultimate ventral segment of female twice wider than long,
posterior margin slightly notched, much depressed in the middle, giving it
the appearance of being angularly excavated; pygofers very narrow, long,
strongly spined; male valve broad, about equaling the ultimate segment in
length; plates broad at base, convexly rounding, with stout spines to the
nearly parallel margined attenuate, unarmed tips.

Described from two males and three females. Collected at
Ames, Jowa. One specimen received from Douglass county,
Kan. (Kellogg).

[NoTE —Since writing this as the description of a new species, an
examination of the Gillette and Baker type has enabled us to refer our
specimens to their species. As their description was from male alone, we
nave thought best to allow our description, which covers both sexes, to
stand as sent to printer.)

THAMNOTETTIX PERSPICILLATA N. SP.

Form of longula pearly, but much smaller; elytra hyaline
with numerous black spots; length, 8.50 to 4 mm.; width,.9 mm.

Vertex scarcely wider at base than long, little longer at middle than on
eye, evenly rounding to front: front inflated, long, roundingly narrowing
to the small clypeus; clypeus broadening at apex; gen:: distinctly angled,
nearly straight margiued below; pronotum slightly longer than vertex,
lateral margins obsolete, posterior angles approaching right angles; elytral
venation strong, similar to Jongula, appendix distinct.

Color: Pearl gray; ccelli large, white: vertex light cream color, washed
with orange; two approximate oblique dashes on the tip, continuing aslines
1o the ocelli, and a round spot just behind either ocellus, black; a double
median light brown line deflected to either side, just before the middle,
forming two chestnut crescents on the disk; basal half of the disk on either
side, with a large fulvous ring, enclosing a white spot; pronotum gray,
with six white-margined, black spots, arranged in pairs on the anterior
margin; scutellum pale yellow, with about five black spots; elytra milky,
sub-hyaline, with a fulvous iridescence; nine black spots on each elytron, as
follows: Three equidistant small spots on the sutural margin, a spot on the
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base of clavus, one on the claval suture one-third the distance from the base
to apex, a spot on each of the two apical veinlets, a large spot on the disk
of corium between the first and second sectors, and another large one on
the sutural margin before the median small dot; front gray, with a median
white line, and white arcs, the upper pair forming an arch above the rest,
nearly transverse; rest of face light, a black spot under each ocellus and
one on either side of the antennal base; tergum light yellow, disk clouded
with dark, a row of black spots on either margin; connexivum and venter
each with a row of spots next the suture; legs maculate.

Genitalia: Ultimate ventral segment of the female one-half longer on
lateral margin than penultimate, posterior margin angularly produced.
one-third the length of segment; male valve broad and short; plates broad
at base, narrowing rapidly to beyond the middle, with produced attenuate
points, one-half longer than width at base, margin stout, fringed with long
curved hairs, an oblique hlack mark on either side at base.

Described from two females and four males, Ames, Iowa.
PHLEPSIUS ALTUS N. SP.
(Plate xxvi, Fig, 5.)
Form similar to superbus, short and stout, elytra somewhat
flaring: head short and broad, similar to truncatus. Dark ful-
vous brown; length, 5.50 mm; width, 2 mm.

Head slightly wider thau the pronotum; vertex scarcely one-third longer
at middle than next eye, three times wider than long, less than one-half the
length of the pronotum, rounding to the front with a faint carina, as in
cinereus; front three times wider above than on clypeus, twice longer than
wide, slightly expanded below; lor:x large, nearly twice wider than clypeus
pronotum two and one-half times wider than long, lateral margins very
short, less than one-half the length of the vertex, posterior angle well
marked; elytra broad, about twice longer than wide, withoui an appendix,
veins on clavus but slightly approaching each other in the middle, seidom
with a cross nervure ceutral apical ccll no longer than breadth on margin,

Color: Dark fulvcus: pronotum and scutellum soiled yellowish-white:
irrorate with fulvous brown, disk of pronotum usually ciouded with fus-
cous; vertex and face yellow, finely irrorate, almost clouded with fulvous,
usually without pattern of marking except the white margined ocelli and
a white spot on the upper angle of the lorwa; elytra pearly white, washed
with yellowish and irrorate with dark fulvoas, except for numerous spots,
venter yellowish-brown; legs brown with dark markings.

Genitalia: Ultimate ventral segment of female longer than penulti-
mate; middle half of posterior margin truncate, with a deep median slit
and a minute lobate indenture on either side; lateral half of either side
produced as a semi-circular lobe against the side of the pygofers: male
valve large, longer than ultimate segment, broadly lobate, margin indented
on either side of the apex; plate broader than the valve, rapidly, convexly
narrowing to the middle, then slizhtly produced, roundingly pointed; ven-
tral surface convex, disk apparently raised, lighter. Describcd from sixty
specimens.

This species has been collected at Ames and Little Rock,
Iowa, and specimens are at hand from West Point, Neb.
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(Bruner). It belongs to the group of Phlepsids with the head
as broad as the pronotum, but may be readily separated from
all the other species of the group by its stouter form and flaring
eiytra, as well as by the genitalia.
PHLEPSIUS MAJESTUS N. SP.
(Plate xxvi, Fiz. 6.)
Form of spatulatus, nearly, but larger, with much longer

elytra; color distinctly reddish brown with copper reflections;
length, 9 to 10 mm.; width on costa, 3 to 3.50 mm.

Head much narrower than the pronotum; vertex, flat, twice wider than
long, one-fourth longer on middle than next to eye; {ront much narrower
than in spatualatus, very nearly twice longer than wide, basal suture obso-
lete; clypeus broadly spatulate, twice wider at apex than oa middle of
lora; pronotum fully twice longer than vertex, anterior margin strongly
produced, lateral margin as long as the vertex, carinate, strongly oblique;
elytra long and narrow, much exceeding the abdomen, veins on clavus con-
verging, united by a cross nervure, apical veinlets curved, central apical
cell one-half longer than breadth at apex; a number of extra veinlets from
the first anteapical cell to the costal margin, reticulations very strong,
appearing almost as nervures; closely mimicing the appearance of Gypona
octo-lineata in this respect.

Color: Cuprescent; vertex light yellow, with two approximate dots
near its tip; & broad black band between anterior half of eyes, straight-
margined in front, excavated either side of the middle, behind, and often
interrupted medially with brown, and a spot-on either side of base near eye
browr; face pale yellowish, sutures and about rine abreviated arcs fuscous;
pronotum fulvous with lateral margins, a Y-shaped mark behind either eye
and numerous minute maculations on the disk, creamy white; scutellum
fulvous yellow, disk with two brown spots, margin with alternate dark and
light markings; elytra yellowish white, nervures and coarser irrorations,
fulvous brown; tergum and venter yellowish, dark onthe disk; legs yellow;
anterior coxae with large brown spots; femora and hind tibize with a series
of minute, black dots.

Genitalia: TUltimate ventral segment of the female broader than in
spatulatus, lateral margins nearly straight, angles rounding, posterior mar-
gias roundingly emarginate either side of two large, divergent, acute
points, which extend beyond the lateral angles, and are separated by a
broad deep notch extending over half way to the bage; male valve round-
ingly produced apex broad, nearly equaling the ultimate segment in length;
plates rather narrow, elongate, three times the length of the ultimate seg-
ment. Described from five females and four males.

Two females of this species were included by Mr. Van
Duzee in his description of spatulatus remarking, however, that
they were larger and fulvous brown in color and might easily
be mistaken for Gyponas. A larger series of both species
show them to be decidedly distinct. Spatulatus is much
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smaller, nearly cinereus in color and has much finer irrorations
on the elytra. Specimens are at hand only from Texas,
Arizona and California, indicating a southwestern distribution;
majestus is much larger, fulvous red with coppery reflections,
being the largest and most highly colored species of the genus.
It closely mimics Gypona scarlatina in size and appearance, and
occurs in similar situations. Specimens have been collected at
Ames, and one specimen received from Philadelphia and another
from Mississippi. None have been received from the known
habitat of spatulatus and it would seem to be an eastern form
although its scarcity in collections may be due to the fact that
it is extremely difficult to catch.

PHLEPSIUS DECORUS N. SP.
(Plate xxvi, Fig. 7))

Form very broad and short; elytra flaring; color milk-white,
sparsely irrorated with deep fuscous or black giving it a dark,
maculate appearance with scarcely a trace of fulvoas. Length,
6 mm; width, on center of costa, 2.50 to 3 mm.

Head narrower than the pronotum; vertex flat, similar to msjestus,
twice wider than long, slightly longer on middle than next eye, acutely
angled with the front; front broad, flat, sides straight, twice wider above
than at apex, about one-third longer than wide, basal suture well marked;
genx broad, outer angle distinct; pronotum short, about half longer than
the vertex; lateral margin oblique, carinate, two-thirds the length of the
vertex, posterior angle well marked: elytra short, scarcely twice longer
than wide, veins on c¢clavus nearly touching in the middle, united by a
short cross nervure, central apical cell half longer than wide.

Color: Vertex pearly white with numerous fuscous irrorations which
merge into an irregular transverse band between the eyes; face creamy
white, irrorate with fuscous, the arcs nearly obliterated; clypeus fuscous
on suture, two slightly divergent lines on disk; pronotum yellowish with
fine fuscous irrorations, two crescentiform dashes near the anterior margin,
black; scutellum soiled yellowish, two fuscous spots on the disk; elytra
milk-white, nervures black, claval suture and margins of the nervures
yellowish brown, irrorations fuscous to black, more or less definitely
arranged in three transverse bands and a series of spots on the costal
margin toward the apex; scutellar and sutural margins broadly white.

Genitalia: Ultimate ventral segment of female very broad and short,
over four times wider than long, nearly trancate behind with a broad deep
notch, extending haif way to the base. Male: valve small triangular;
plates broad, short and convex, scarcely half longer than ultimate segment,
parallel margined at base, bluntly angularly pointed.

Described from one maie from Lincoln, Neh. (Bruner), and
one female collected at Ames, lowa.

This and the preceding species belong to the section of the
genus in which the head is narrower thau the pronotum and which
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includes spatulatus, ovatus, evcultus, superbus and neomexicanus.
They may be readily separated from the other members of the
group by their more definite colors as well as by their distinct
genitalia.

ADDITIONS TO THE FORMER LISTS OF IOWA SPECIES.

The following list embraces the additions, not included in the
preceding notes, that have been made to the Iowa fauna during
the past year or two.

HETERKOPTERA.

Perillus exaptus Say. This handsome species has been taken
at Little Rock, Lyon county, and Ames.

Podisus serieventris Uhl. Ames.

Oebalus pugnax Fab. This peculiar southern form was taken
at Ames in some numbers the past summer.

Lioderma belfragii Stal. A single specimen of this species has
been taken by Mr. Ball at Littie Rock, Liyon county.

Alydus conspersus Montandon. This name should replace that
of Alydus ater in previous list.

Neides muticus Uhl. Ames, Iowa.

Belonochilus nwmenius Say. Ames; not commom.

Ilnacora divisa Reut. Ames.

Phytocoris colon Say. Ames. .

Coriscus punctipes Reut. Ames; common.

Coriscus inscriptus Kby, Ames.

Pygolampis sericec Stal. Ames; rare.

Barce annulipes Stal. Iowa City and Ames.

Ranatra quadridentate Stal. Common; fusca is less common
if, indeed, it occurs in the state.

HOMOPTERA.

Ulopa canadensis Van D, Ames; rare.

Bythoscopusdistinctus VanD. Common oxn Hackberry at Ames.
Idiocerus cratweyi Van D.  Ames.

Agallia novelle Say. Ames.

Pachyopsis robustus Ubl.  Not common.

Oncometopia limbata Sgy. Little Rock and Hampton.
Tettigonia similis Woodworth. Common a% Ames.
Diedrocephala angulifera Walk.  Ames and LeClaire.

Gypona scarlatine Fitch.  Ames.

Gupona albimarginate Woodworth. Ames.
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Strongylocephalus agiestis Fall.  Ames; rare.

Paramesus vitellinus Fitch., Ames.

Athysanus extrusus Vau D, Ames.

Doratura argenteola U al.

Doratura minuta Van D.  Ames.

Athysanws plutonius Van D, Ames.

Atlysanus gammaroides Van D, Ames; not common.

Athysanus striatulus Fall. Ames.

Futettiz lurida Van D.  Awes.

Eutettix southwicki Van D.  Ames.

Eutettir jolinsont Van D. Ames; rare.

Pllepsius lhiwmidus Van D.  Ames.

Plhilepsius incisus Van D.  Ames.

Phlepsius truncatus Van D,  Ames.

Pliepsius cinereus Van D. Ames. Fairly common in 1896,
but probably a southern form.

Phlepsius fuscipennis Van D.  Ames; not common.

Scaphoideus intricatus Uhl.  Ames; rare.

Scaploideus luteolus Van D.  Ames.

Scaphoid-us lobatus Van D.  Ames.

Scaphoideus scalaris Van D. Ames. Hitherto credited only
to California.

Scaphoideus aurottitens Prov. Ames.

Thamnotettic inornata Vau D. Ames. Hitherto recorded for
New York ouly.

Thamnotettiz longisela Van D. Ames. Originally described
from Colorado.

Thamnotettir smitht Van D. Ames. Hitherto recorded only
from New Jersey.

Thamnotettio fitchi Van D.  Ames.

Chlorotettix galbanata Van D. Ames; common.

Gnathodes abdominalis Van D,  Ames.

Gnathodes impictus Van D. Ames.

Cicadula variata Fall. Ames.

Cicadula punctifrons Fall. Awes.

Kybos smaragdula Fall. Ames.

Dicraneura abnormis Walsh. Ames.

Dicraneura flavipennis Fab. Awmes; common.

Empoasca obtusu Walsh. Ames.

Clastoptere xanthocephale Germ, Ames.

Monecphora bicincta Say. Ames.
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Stenocranus croceus Van D, Ames.

Liburnia vittatifrons Uhl. Not common excep$ in particular
locations.

Scolops grossus Thl, Common in 1896.

Fanduzea arcuata Godg. Occurs on locust and usually very
abundant where found, Ames and Albia.

Telamona godingi Van D. Ames. Not common.

Stictocephala Tutea Walk. Common. Confused with inermis.

Publilia modesta Uhl.

Diaspis rosce. Muscatine. Very abundant and destructive
to roses and other garden shrubs. A serious pest where it
occcurs.

Hematopinus pedalis Osb.  An interesting parasite of sheep,
occurring on the feet and lower part of legs, but not on wooly
parts of the body.

Euhematopinus abnoimis Osb. A very peculiar parasite of the
common mole Scalrps argentatus. The femora of the hind legs
bear disk-like processes which evidently oppose the tibise of
the middle legs as a clasping organ. I have described it in
a bulletin on ‘“The Ilasects Affecting Domestic Animals,”
recently issued by the Div. Ent. U. S. Dep. Agriculture.

EXPLANATION OF PLATES*

PLATE XIX.

Fig.1. Xerophloea viridis Fab. a, female, dorsal view; b, face; ¢, lateral view; d, larva;
¢, male; f, female, genitalia.

Fig. 2. Xestocephalus coronatus n. sp. female. dorsal view.

Fig. 8. Euacanthus acuminatus Fab. a, female; b, larva, dorsal views.

PLATE XX,

Fig.1. Dorycephalus platyriynchus Osb. a, female; b, male, dorsal view; ¢, face; d.
female, ¢, male genitalia; f, eggd in grass stem; g, eggs enlarged; h, eggs with
larva nearly ready to hatch; i, newly hatched larva; j, larva after first moult; k,
after second moult; I, pupa.

Iig. 2. Hecalus lineatus TUhl. a, female; I, male, c, larva, dorsal view; d, face; e,
female, f, male genitalia.

PLATE XXI.

Fig.1. Parabolocratus viridis Thl. a, male; b, female; ¢, mature larva, dorsal views;
d, female; ¢, male genitalia; f, eggs In grass stem; g, eggs enlarged; h, single egg
much enlarged. showing young; %, larva newly hatched; j, after first moult.

Fig. 2. Athysanus obtutus Van D. a, ventral; b, lateral; ¢, dorsal view of female; 4,
female; ¢, male, genitalia; f, pupa; g, eggs much enlarged; i, eggs in place under
grass leaf sheath.

PLATE XXII.

TPig. 1. Deltocephalus reflerus n. sp. a, dorsal view; D, face; ¢, vertex and pronotum; 4,

female; ¢, male, genitalia; f, wing; g, larva; h, face of larva.

* All figures here given are photo-reproductions of drawings made by Miss Char-
lotte M. Klng, under the personal direction and supervision of the authors.

In plates xxii to xxv four specles are shown on each plate, each one occupying one-
fourth of the plate, and belng lettered independently. and in nearly every case the
Jetters correspond for each specics, notice of whiclh wlll avoid any possible confusion
in reference to figures.
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Fig. 2. D. inflatus n. sp. «, dorsal view; b, face; ¢, vertex and pronotumn; d, female; e,
male, genitalia; f, wing; g, abdomen of male, latcral view.
Fig.3. D. pectinatus a, dorsal view; b, face; ¢, vertex and pronotum; d, rmale, e,
femule, genitalia; f, wing; g, larva.
Fig. 4. D.abbreciatus n.sp. a, dorsal vlew; D, face; ¢, vertex and pronotum; d, female,
¢, male, genitalia; f, wing; g, larva.
PLATE XXIII.
Fig1. D.albidus n.sp. a, dorsal view; b, face; ¢, vertex; d, female, ¢, male, genitalia;
f, wing; ¢, larva.
Fig. 2. D.sayi Fh. a, dorsal view; b, face; ¢, vertex and pronotum; d, female, e, male,
genitalia; f, wing; g, larva.
Fig.3. D. configuratus Uh. a, dorsal view; b, face; ¢, vertex and pronotum; d, female,
¢, male, genitalia; f, wing; g, larva.
Flig. 4. D.oculatus n.sp. a, dorsal view; b, face; ¢, vertex and pronotum; d, female,
¢, male, genitalia; f, wing; g, larva.
PLATE XXIV.
Fig. 1. D.melscheimeri Fh. a, dorsal view; D, face; ¢, vertex and pronotunn; d, femalie,
¢, male, genitalia; f, wing; ¢, larva.
Fig. 2. D.debiliz Th. a, dorsal view; b, face; ¢, vertex and pronotum; 4, femalse, ¢,
male, genitalia; f, wing: ¢, lateral view of head.
Fig.8. D.inimicus Say. a, dorsal view; b, face; ¢, vertex and pronotum; d, fcmale. ¢,
male, cenitalia; f, wing; g, larva.
Fig. 4. D.minimus n. sp. a, dorsal view; b, face; ¢, vertex and pronotum; d, female,
¢, male, genitalia; f, wing; ¢, larva.
PLATE XXV.
Fig. 1. D. signatifrons Van D. a, dorsal view; b, face; c¢, vertex and pronotum; d,
female, ¢, male, ¢enitalia; f, wing.
Fig.2. D.weedi Van D. q, dorsal view; b, face; ¢, vertex and pronotura; d, female, ¢,
male, genitalia; f, wing.
I'ig.3. D compactus n. sp. a, dorsal view; b, face; ¢, vertex and pronotum: d, female,
¢, male genitalia; f, wing.
Fig. 4. D.sylvestris n. sp. q, dorsal view; b, face; ¢, vertex and pronotum; d, female,
¢, male, genitalia; f, wing.
PLATE XXVI.
Fig. 1. Platymetopius cinereus n, sp. dorsal view la larva.
Fig. 2. Athysanus mugnus n. sp. dorsal view.
Fig. 3. Athysanus colon n. sp. dorsal view, 3a wing, 3/ larva.
Fig. 4. Chlorotettiz spatulata n. sp. dorsal view 4¢ female, ultimate ventral segment.
Fig. 5. Phlepsius altus n.sp. female ultimate ventral segment 5¢ male genitalia.
I'ig. 6. Phlepsius majestus n. sp. ultimate ventral segruent of female, 6a genitaila of
male.

Fig 7. Phlepsius decorus n. sp. ultimate ventral segment of female, Ta genitalla of
male.

NOTES ON THE ORTHOPTEROUS FAUNA OF IOWA.

BY E. D. BALL.

As a family the Orthoptera have long been regarded as
among the most injurious insects of the state. Every addition,
therefore, to a list of species adds one more to the number of
possible depredators of a given locality. Oa the other hand,
every fact in regard to distribution, life-history or food habits
of a species, added to the general knowledge, aids in formulat-
ing successful methods of treatment for the particular species.
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