-
N~

~ 4
v S /
‘JI
»
_~ 3
P
<<\

P4
—d et d e v s, Fi

THE CICADELLIDAE OF KANSAS

P. B. LAWSON

SUBMITTED TO THX DEPARTMENT OF ENTOMOLOGY
AND TO THE GRADUATE FACULTY OF THIE UNIVERSITY OF
KANSAS8 IN PARTIAL FULFILLMXENT OF THE REQUIREMENTS

FOR THE DEGREE OF DOCTOR OF PHILOSOPHY.

| hemovm
htfocd L) it
/7.

JZID / —7/7_ DEPARTMENT OF ENTOMOLOGY




TABLE OF CONTENTS

Introduction.

Acknowledgments .

Economic Importance of the Cicadellidae

Life History .

L L .

Natural Enemies .

Geographical Distribution .

Sjystematic Position of the Cicadellidae

The chief morphological Features .

The male Genitalia .

[ . - L L4 .

Recognition of the Cicadellidae

Syatematic'Treatment of the Kansas Speciles

Ind‘ex . . e o . . . . . e o . . .

.42

48

53

.62

69



INTRODUCTION

The first attempt to make a list of the
Cicadeliidae of Kansas scems to haVe been made by
Professor E. A. Popenoe, who in 1885, in the Trans-
actions of the Kansas Academy of Science, Vol. IX,

p. 63, listed a few of the members of this family
that he had personally collected in the two preced=-
ing years. Nothing more seems to have done along
this line till the year 1905, when there appeared

a list of the Kansas species in the Transactions of
the Kansas Academy of Science, Vol. XIX, p..235, by
Mr. F. F. Crevecoeur, in which some eighty species
and varieties were reported, nearly if not ali of
them taken by himself, within a few miles of his

home at Onaga, Kans. He was followed by Mr. E. S.
Tucker, who in 1906, in Vol. XX, Part 2, p..192, of
the same publication, added twenty-three species to
dr. Crevecoeur's list, all of these species being
taken in Douglas county. A fourth list was publish-
ed in 1907 by the same writer in the Kansas Universi-
ty Science Bulietin, Vol. IV, p. 65, where were listed
the species taken by him in Douglas and Sedgwick
counties. And finally in 1911, there appeared a com-

plete 1ist of all the Cicadellidae taken in the State



to date, by Mr. S. E. Crumb, who published his list,
along with available host plant records, in the

Transactions of the Kansas Academy of Science, Vol.
XXIV, p. 232.

It would seem that with five lists already
published of the Cicadellid fauna of the State, that
some other group might well have been chosen for
further work. State lists, such as the ones referred
to, are of great value to systematic entomologists
in determining the geographical distribution and
limits of the species enumerated, but to the beginner,
who starts out to get acquainted with the fauna of
a given region, they caniot be of much help, other
than to inform him that he might or ought to run
across the species so listed. Accordingly we have
thought that a systematic treatise of the known
Kansas forms might not be out of place.

It has been our aim to make this paper
something more than a state list. The attempt has
been made to provide rather, a sort of manual for
the study of our native foims. Accordingly keys
have been provided for the separation of alli the
groups down to species, descriptions have been
written for ali the species known to occur in the

State, and as far as possible, host plant and



. locality records have been added to assist in the

finding of any desired species.

We have moreover attempted to bring together
our latest knowledge concerning the economic impor-
tance of this family. Many articles have been written
on this subject, but each treats only of some partic-
ular phase of it. It has been thought that a summing
up of our knowledge An this subject might help to
a correct appreciation of the economic position of
this group.

The systematic position of this and of re-
lated families is of interest to the systematist.
We have not tried to advance any essentially new
ideas on the subject, but have thought it advis=-
able to give what seem to be the prevailing ideas
on this line.

iio attempt has been made to give a detail-
ed description of the morphology of the Cicadellidae.
We have included only a brief chapter on this phase,
just enough to enable one to properly use the keys
and understand the descriptions. But we have gone
rather fully into a study of what we have called
the "internal male genitalia". This 1is what may
properly be considered the original part of this



paper, and therefore we have devoted a whole chap-
ter to its discussion.

It should be said here that the list of
species is by no means complete. We know of some
species previously listed as occurring in the State,
which are here omitied. This has been done be-
cause of what seem to have been doubtful determin-
ations, We have endeavored to exclude every species
of the occurrence of which in the State. we had any
doubt. Accordingly we have practically confined
ourselves to the species represented in the Snow
collection at the University of Kansas. There are
other collections in the State which wili yield ad-
ditional records. It is our purppse to examine
these as soon as possible and add to this list,
Among others, the collection of the Kansas State
Agricultural Coliege and Crevecoeur'!s coliection,
will yield further records, as will the private
collection of Professor Herbert Osborn and others
who have coliected in the State. These all should
have been included in this paper, but a combination
of circumstances seems to have made it impossible.

Ve have, however, included in the keys, and
given descriptions, of a goodly number of species
which, judging from their known occurrence, are

likely to be found in the State. We believe this



will add to the usefulness of the paper.

The question of bibliographies has proved
to be a troublesome one. It was finally decided to
give a rather full bibliography for each species,
but to omit, except in cases where the bibliography
was brief, the mere lists and those papers which do
not distinectly add to our knowledge of the group.
Accordingly we have chosen our bibliographies with
a view to showing the course of the synonomy of the
species, and those paﬁers which give information as
to 1life history, food plants, economic impogtance
and control, and those which give figures iliustra-
ting the species. In addition we have tried to in-
clude a list of the papers which have appeared since

the publication of Van Duzee's catalogue.
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lections from Douglas and Cherokee counties. Mr. F.
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ICONOMIC IMPORTANCE

The relation of the Cicadellidae to prob-
lems of economic importance has received a very vary-
ing degree of attention from entomologists. The
Homopterists, and especialiy those who have studied
this particular family, have always been more or
less forward in wmalling attention to their destruc-
tiveness. On the ojher hand many entomologists
have had their attention so taken up with insects
whose damage has been so much more evident, that
they have regarded the Cicadellidae as having very
little bearing or relation to real economic ento-
mology. But it is not our purpose to say that the
one group has been too enthusiastis, and the other
too reticent in recognizing the true economic posi-
tion of these forms, It is our purpose merely to
discuss the problem in the light of our present
day knowledge, and let the reader decide which
group is right, or whether each is but partly right.

The damage done by the Cicadellidae is
that of puncturing the tissue of the leaf or stem
of a plant, and with its efficient little mouth parts,

in
auck&u% the plant juices. Because of this means of
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feeding, the damage is seldom seen, certainly not by
the casual or superficial observer. The work of ine-
sects with biting mouth parts, on the contrary, is
readily seen, for the host plant soon is distorted
or destroyed by the biting out of portions of the
leaves or stems. Thus the work of grasshoppers,
beetles, etc., is soon manifest, even though they be
present in relatively small numbers. The results of
the feeding of a large number of Cicadellidae on a
plant may not be noticed, however, tilli the plant
is beyond rescue, for it willi retain its form until
pumped dry and the leaves begin to curl up and fall.
There are other reasons too why these in-
sects escape notice so often even though doing
damage. In the first place they are very small,
not smalli as all insects go, but small as compared
with the insects which the ordinary person usually
observes, and with many of our main economic pests.
They vary considerably in size, many being under 3
mm. in length, while others, especially South Am-
erican species, may reach 18 or 20 mm. in length.
Our largest forms are about 14 mm. in length, or
slightly over half an inch, while our smaliest forms

are close to one-twelfth of an inch. The majority
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of our species run from three to seven miliimeters
in length or from about one-eighth to one-fourth of
an inch.

Their small size, ooupled with the fact
that they usually remain on the under side of the
leaf or blade of grass, accounts very readily for
their so easily escaping detection. Then too, as
a rule, they are protectively colored, that is, they
usually greatly resemble their surroundings in
color. Thus a green species on a green blade of
grass may not be seen even though in full view,
and wnen one is looking straight at it. In some
species also the art of camouflaging seems to have
reached perfection. Though the general colors may
not correspond very well with those of the host
plant, yet there is a stripe here, or a spot there
wnich seems to be present solely for the purpose
of making it invisible, at least such is their ef=-

fect. Some species also, such as Doérycephalus,

show clearly an adaptation of form , as well as
color, to their environment. Sitting on a head

of Elymus, they so greatly resemble their surround-
ings, as to be practically invisible, and according
to Professor Osborn, a head of the host may be care=

fully examined and reveal no insect until it is shaken
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loose.

Frequently too the damage done by this
group of insects is atiributed to other insects or
to the attacks of fungi. Usually the result of the
conyinued sucking of the life juices of the plant,
results in more or less discoloration of the plant
cells around the puncture. These spots oftem re-
semble the spots produced by other insects and may
often be mistaken for the preseiice of some fungus
disease. DProfessor Osborn points out the fact that
the work of species infesting grasses and grains
may be readily confused with the work of aphids or
thrips, but that usualliy the aphids do not doscolor
nor produce spots on the infeested plant, at least
during the early stages, while the injury of the
thrips is indicated by small dots or lines which
usually run parallel with the leaf veins and remain
white. The spot produced by the leafhopper on the
other hand, while at first pale, later changes to a
brown or black color. Furthermore, if the leafhop-
pers are the guilty parties, the fact will usually
be recognized by the presence of their molted skins,
some of which at least, will usually be found cling-

ing to the leaf or grass blade.
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The injury to plants by the Cicadeliidae
may be divided into two groups. First, the sucking
of the plant julices till the plant is killed or its
vitality so reduced as to result in a reduced yield
of food or fruit. Second, the transmission of plant
diseases. Much work has been done on the former
group by Professor Osborn, and on the latter by Dr.
Balil. 1In the following discussion I have drawn very
largely from the work done by them.

The matter of the reduc.ion of the yield
due to the sucking of the plant juices, is rather a
peculiar one. Or perhaps it reveals a rather pecu-
liar turn of mind in mankind. I believe it shows
that there is still a great field of development for
economic entomology and a field which should receive
much attention.

In the main, agriculturists and many ento-
mologists have turned their attention to fighting
those insect pests which do very visible and usually
a very drastic amount of damage. The average farmer
wili at once notice a pest that will destroy in a
mass, several rows of his corn. Or he would notice
at once and fight with all his energy anything that
picked out about every tenth hill and utterly destroy-

ed it though not touching the other nine hilis. But



16

the same man seemingly pays no atiention to any pest
that reduces in the aggregate the yield of the whole
field to the amount that would have been produced
by the destroyed rows or by the every tenth hill, as
long as he sees no very apparent and severe damage
and the field as a whole seems to be doing fairly
well. The same would apply to wheat and oats, rye
and barley, alfalfa and clover, prairie hay and pas-
ture. 7The question ought to be, not how much did the
field raise, but what could such a field yield if no
damage whatever kax be done by injurious insects?

No matter what the crop, or what anyone's
views may be as to the damage done by leafhoppers,
all must agree that every little bug takes some of
the life juices that belong to the plant, and that
this multiplied by hundreds or thousands cannot but
help reduce the yield of the crop infested. So it
is with this thought in mind, namely, that we ought
to strive after the best possivle yields, yields not
hampered nor reduced by insect pests, that we turm
to discuss the damage done by leafhoppers to the
various crops.

The damage done by reducing yields msay be
divided into five heads:



l. Damage to forage crops and pastures.

2. Damage to grains.

3. Damage to orchards, vineyards and gardens.

4. Damage to shade trees and ornamental

plants.

The total value of our forage crops. would

be hard to estimate and also to overestimate, for

under this head would come the leguminous crops such

as the clovers and alfalfa, the hay crops boith wild

and cultivated, and the immense amount of food fur-

nished by pastures. The foliowing table,

copied

from Hitchcock'!s text-book on grasses, wili give sonme

idea of the tremendous impoktance of such crops in

a single year, 1909.
Acres

Timothy alone 14,686,393

Timothy and ‘
Clover mixed 19,542,382

Clover alone 2,443,263
Alfalfa 4,707,146

Millet or Hune-
garian grass 1,117,769

Production
(Tons)

17,985, 420

24,748,555
3,158,324
11,859,851

1,546,533

Value
(Doliars)

188,082,895

257,280,330
29,334,356
93,103,998

11,145,226
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Other tame orcul
tivated grasses 4,218,957 4,166,772 44,408,775

Wild, salt or
prairie grassesl?,186,522 18,383,574 91,026,169

Grains cut

green 4,324,878 5,367,292 61,686,131
Coarse forage 4,034,432 9,982,305 46,753,262

Thus we find nearly 75 miliion acres of land
devoted to producing forage crops, yielding annually
nearly one hundred million tons valued at over 800
miliions of dollars. For today all these figures,
especially that of the value, must be decidedly low.
Then too they do not include the immense value of
the forage produced by the miliions of acres of pas-
tures.

The amount of loss to such crops due to
insects is hard to estimate and it is stili more
difficult to correctly determine the amount of in-
Jury due to one group of insects when there are many
different kinds infesting the crop. rout we are per-
haps safe in saying that by far the most numerous
and widespread of the insects affecting such crops
are the leafhoppers, and that a goodly share of the
shrinkage in such crops, due to insect pests, is due
normally to these foims., It wili require much more

accurate and persistent experimenting than has yet
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been done to enable us to be at all dogmatic about
the exact relation of the Cicadellidae to the forage
crops, but yet, thanks largely to Professor Osborn's
work, we can safely accept some facts, while holding
others in abeyance tili further work is done.

The seriousness of the damage to the forage
crops depends of course on the number of leafhoppers
present. ot much has been done to get accurate data
concerning their numbers, but Professor Osborn has
found that frequently $he numbers run up far above a
million per acre, and he is of the opinion that in
such grasses as timothy and bluegrass, a miiiion per
acre would not be puiting the figure too high. In
work on the potato leafhopper Dr. Bali has found
that in the period of their greatest abundance sev=-
eral miliion leafhoppers may be found to an acre of
potatoes.

Then as to the amount of food taken by this
number of leafhoppers from the plants of that acre,
and the resultant dépreciation in weight of the amount
of hay cut, we again have no definite figures because
of the lack of experimentation. But after years of
observation, Professor Osborn gives as his opinion

that in some cases at least, from 25 to 50 per cent



of the growth of such grasses may go to feed the

leafhoppers.

In Bulietin 248 of the Maine Agricultural
St
Experimenggtion, Professor Osborn gives some idea as

to the leafhopper damage to the hay crop of that
state. In 1913 there were 1,194,000 acres of hay iu
the State, which yielded about a ton of hay per acre,
the value of the crop being over sixteen and a half
miliion doliars. That acreage should have produced
two to three times as much as it did, and if leaf-
hoppers are responsible for even ten per cent of
such shrinkage, their damage becomes very serious
and their control should cali for serious attention.
Applying these figures to the hay crop of the entire
country, we see tnat at the very conservative esti-
mate of a ten per cent loss, the leafhoppers reduce
the hay yield by at least ten miliion tons, valued
in 1909 at about 80 miliions of doliars and today at
perhaps fully twice that sum. Thus these insignificant
little creatures become a cause for real considera-
tion, for at the very least, if the above estimates
be any where near the truth, we can safely accuse
them of causing an annual loss of 100 mi 1llion

doliars to the hay crop.
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ut there is stili more to this problem
than the mere decresse in yield. Professor Osborn
in the above-mentioned bulletin also considers the
effect upon the quality of hay produced and shows
that hay that has escaped the attacks of such insects
is of much more value than a similar amount of hay
that has been infested by them, for the former seems
to show & distinctly higher percentage of protein and
fat than the latter. If further investigations along
this line confirm this, it makes the case against the
leafhoppers even more serious.

Attention should be calied at this point to
the fact that ali the above figures apply only to
the cultivated forage crops. PFPastures are injured
fuliy &s much, if not more, than all the culiivated
crops. But even if we apply the same figures as the
above, and accuse the leafhoppers of reducing the val-
ue of the pastures by ten per cent, we add to their
debt a tremendous figure, for the value of such pase
tures is very great.

'"he species concerned in damaging forage
crops are many, but several stand out as distinctly

more serious than the rest. Seriously injurious to
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the leguminous crops is Aceratagallia sanguinolenta,

comiionly called the clover leafhopper. Gibson stetes
that as many as 600 of these heve been counted on a
single plant, and that aside from the drain upon the
plant the egg punctures cause gall-like formations in

the surrounding tissue. Xmpoascs mali is also ac=-

cused of being sometimes injurious to this crop.

Draeculacephala mollipes is to be considered a serious

pest of grasses as well as of grains, Others of

greet importesnce are Deltocephalus inimicus, affinis,

sayi, ballii, Euscelis exitiosus, Phlepsius irroratus,

and Cicadula érnotata. All the above are very common

in Kansas. In some parts of the oountry Draeculaceph-

ala reticulata and noveboracensis, Deltocephalus con-

figuratus, Acocephalus striatus and albifrons, and

Helochara com:unis, the last in low lands, are also

considered as more or less injurious to grasses. In

central and western Kansas the native pastures, com=

posed largely of Bouteloua and Buchloe, are very

hesvily infested with various species of the genus
Aconura.

coming now to the relation of leafhoppers to
the grain crops, we find many instances where wheat,

oats, corn, rye,and barley have been injured. 1In



Builetin 108 of the U. S. Department of Agriculture,
Professor Osborn gives a list of recorded serious
damage by these insects. The sharp-headed grain

leafhopper, Draeculacephala molliipes, is undoubtedly

the most serious of such forms, but such species as

Draeculacephala reticulata, Deltocephalus inimicus,

Buscelis exitiosus, and Cicadula 6-notata have also

been recorded as doing some damage.

The danage to orchards, vineyards and gar-
dens, is perhaps not as serious as the damage to the
forage crops and grains,yet here too, we find serious
damage at times. ¥ew of our fruit trees are at sll
seriously infested with leafhoppers. About the only
species thst seem at all troubleseme are Empoasca
mali end Typhlocyba rosae. The former Mr. F. H. la-
throp reports as injuring apple which it infests along

with Empoasca unicolor and Typhlocyba rosae, producing

"a severe and characteristic curling of the folisge

and resultant injury to the tree®. The damage done

by Typhlocyba rosae is described by Mr. Leroy Childs

as follows: The insects during their twenty nine to
forty days of nymphal development are constant feeders
and when present in numbers are capable of removing

much food that would otherwise be utilized by the
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plant. One insect feeding continualiy on an apple
leaf during this period removes or destroys from one-
third to one-half of the green chlorophyll. Four or
five insects have been observed to remove, with the
possible exception of a narrow green margin on the
edge, the entire green colorstion of the leaves. An
injury of this extent, in the case of a general in-
festation over the tree, noticeably inhibits normal
functioning of the leaves. Trees so infested appear
yelliowish-brown during late summer and are much below
normal in vigor.

"The insects confine their feeding to the
under surfaces of the leaves entirely. The first in-
dication of their presence is the appearance of yel=-
low spots on the upper surfaces oif the leaves. AsS
feeding continues these spots become larger and more
numerous until the leaf shows & decided greenish-
yellow colotation. Leaves 80 injured are deprived
from further functioning and their presence on the
tree only further devitalizes it by acting as sur-
faces for evaporation. In cases of a severe infes-
tation many of the injured leaves drop prematurely
during the latter part of August.*®

uther fruit trees such as plum trees are
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frequently infected with lesfhoppers but no appre-
ciahble demage seems to result.

ihe demage to vineyards by several species
of leafhoppers is very severe and either involves the
outlay of considerable expense for spraying or else
greatly reduces the amount and quality of the crop
88 well as lowering the vitality of the vines. The

chief species concerned here is Erythroneura comes

and its several varieties,although Erythroneura tri-

cincte, iliinoiensis, obliqua, crevecoeuri and others

ere frequent feeders on the grape. The bulletins by
Slingerland, Quayle, Hartzell and Johnson fulliy deal
with the damage and control of these forms.
Leafhoppers as a group do not seem to ine
jure gerden crops seriously. DBut there are a few
species that at times do serious damage. Notably

injurious here is Empoasca mali which is & serious

pest of such crops as beans snd potatoes. Here also

comes the injury to sugarbeets by Zutettix tenelius.

The injury by these species in this case, however,
has to do with the relation of leafhoppers to plant
diseases, and will therefore be discussed under that
head.

In the cotton growing region scverasl members

of the subfamily Cicadeliinae hsve been considered
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injurious to the cotton though Sanderson seecms to
doubt their having sny effect on the plant. ‘Yhe

supposedly injurious forms here are Homalodisca

triquetra, Aulacizes irrorata and two species of

Oncometopia. Essig gives Cicadella atropunctata

as injurious to such plants as blackberry, grape,
lemon, orange and raspberrye.

it can perhaps hardly be said that leaf=-
hopyers are injurious to shade trees. While a large
number of species normalliy live on trees, and others
at times may infest them, yet no real.y serious in-
Jury seems to have been reported. Thus the members
of the genus Idiocerus are largely confined to wil-

lows, cottonwood and Craetagus. Cicadella hierogly=-

phica and its varieties, many species oi Macropsis

and some Empoasces pccur on willow. 3Bythoscopus

ente—

apicslis is confined to honey locust. Oncopsis

distinctus lives on walnut, a scaphoideus on elm,

Typhlocyba lethierryi on hard maple. The nearest to
real injury to shade trees ever seen by the writer
was on noticing the decolored condition of the leaves
of a young sycamore tree. On examination the leaves

were found to be heavily infested by en Lrythroneursa,

the damage being very similar to that of the grape



leafhopper to the grape.

The damsge to ornamental plants also is
not very serious. TFew cases are recorded of sny such
damsge. It is sufficient perhaps here to note the
work of the rose leafhopper which in parts of the
country seriously injures the rose bushes, the dam-
age being similer to that on ihe apple by the same
species, The writer has noticed a few leafhoppers
in greennhouses but seemingly never in large enough
numbers to demand attention,

/hen we turn, nowever, from the demage done
by the Cicsdeliidae by the mere sucking up of the
sap of the plant, to the possible and proved rela-
tions of the insects to the transmission of plant
diseases, we enter at once an open and & very impor=-
tant field., We wili discuss this phase of the econ=-
omic importence of the group under the foliowing
heads: .

l. Leafhoppers and bacterial diseases.

a. Leafhoppers and curly-leaf.
b. Leafhoppers and fire blight.

2. Leafhoppers and hopperburn.

3. Leafhoppers as possible disseminators

of fungus diseases.

The relation of leafhoppers to the trans-
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mission of bacterisl plant diseases opens at once a
very large and important field. Who knows but what
these and related insects sre responsible for many
of the diseases that have hitherto bafiled the plant
pathologist and been the despair of the farmer and
horticulturist.

Dr. Ball's excellent work has opened up
the way for the future on tnis line. He secms to
have definitely proved that such insects may be the
normel disseminators of plant diseases, just as,
in the case of the mosquito, they are responsible for
animsl diseases., After years of work on the beet
lesfhopper and its relation to curly-leaf in the
sugar beet, 2mong others, the foliowing facts,
queted from his bulietins, were proved:

"The punctures of the beet lieafhopper
(Butettix tenellus) cause a specific disease in
sugar beets called "curly-leaf®.

®"Leafhoppers taken from wild plants did
not transmit the disease until they fed on aiseased
beets. Three hours on a beet rendered them patho-
genic, but they could not transmit till after an ina
cubation period of one or two days.

"Cusly-leaf has never been produced ex-
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cept through the punctures of a beet leafhopper.
If & single leafhopyer is applied to a beet for five
minutes, the curly-leaf disease wil. appear after
about two weeks, if conditions are favorable.,

The above facts, added to the fact that the

bacterial agent, Bacillus morulans, has been izolated

by Boncgquet, show conclusively that these insects
may be responsible for similar plant diseases. and
since the smount of damage done in such cases is very
large, the field should prove both interesting and
important.

Not very much has been done on the relagion

of insects to the transmission of Bacilius ggglovoroua

which causes "fire blight®*. Dr. Merrili has worked
on the relation of aphids to the spread of this dis-
ease and ¥r. F. H. Lathrop has done some work on the

relation of Empoasca mall to the same disease. The

latter reports that while in the tests Impoascs unie-

color and Typhlocyba rosae showeG negative or doubt-

ful results, Empoasca mali seemed to be a positive

agent in the spread of the bacteria and in the in-
fecting of new shoots. should this work be confirmed
we would have a practicslly untoushed field opened to
us, which with careful work, might better enable us

to be victors in the fight against this serious dis-
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ease,

But we are not yet through with Empos.sca
mali. Agein it is under indictment, this time ior
producing what should be called “"hopperburn*, es-
pecialiy on potatoes. 1lere agein we are indebted to
Dr. Ball, who seems to huve shown that this insect
does produce much of what in the past has gone under
the name of ®"tipburn®*. Furthermore,that hopperburn
is perhaps a disease similar to curly-leaf, and that
it difrers from tipburn by readily-told characteris-
tics, the latter being the result of purely physio-
logical conditions. In the past two sumiers great
damage Bas been done by this disease, if such it
snall prove to be, but for which this leafhopper
alone seems responsible.

Again, leathoppers may prove to be dis=-
seriinators of fungus diseases. Any insect of course
may play this role, but because of their feeding and
egg-laying habits, comtined with their jumping dis-
position, they seem to be especislly suited to trans-
mit such fungi from plant to plant and tnus spread
the disease. This is a field as yet untouched that
miglht yield discoveries of impostance to the agri-
culturist end horticulturist.

rerhaps this discussion of the economic
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importance of the group would not be complete with-
out & brief resume of the methods of control. This
consists in using neturasl farming methods and spray=-
ing. 7The chief ways to control the species demag-
ing forage and grain crops would be those of rota-
tion and c¢lean farming. These of course are the best
for the soil and are also the way to check insects.
Most of such forms hibernate in the egg stage under
the sheath of the grass blades. i1f therefore the
places where such grasses occur, such as the fence
and hedge rows, the corners, and land adjoining
fields,be burned over in the winter, there wili fol-
low a great diminution of the hoppers the foll<wing
seuson, rastures especially should be burned over
ohce in two or three years if they oare seriously in-
fested with these insects. .he time of planting cer-
tain crops, and the time of mowing grasses may be 80
regulated 88 to result in esceping serious injury
from the leafhoppers. <Thus Gibson reports that cut-
ting the alfslfa crop from a weck to ten days ear-
lier will often check the clover leafnopper. 1If a
crop is mowed so as to catch most of the leafhoppers
in the egg or nympnal stage the majority of the eggs
will be destroyed and most of the nymphs will starve

before they can migspate to other food.
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Hopperdozers are sometimes used as direct
controls to catch snd aestroy large numbers of the
leafhop, ers wnen they ere present in unusual numbers.

in the case of grain fields best results
are obtained by plowing as soon after harvest as
possible and then keeping the ground free fr:m grass
and weeds till planted. :his combined with rotation
and clean farming sround the edges would be insurance
against leafhopper damage. 1the beet leafhopper is
also controlled by cultural methods.

The leafhoppers in vineyards sre mainly
controlled by spraying though hopperdozers are some-
times used. .he ususl spray material is *"Black Leaf
40*, 1 part to 1500 or 1600 parts of water, applied
at tne time of the presence of the maximum number of
nymphs. wur. Balli gives the ssme contact insecticide

for the control of rmpoasca mali on potatoes, using

it at the rate of one pint to 100 galions of water
with five pounds of sosp adaed, two applications to
be made a8 week or ten days apart., ihe rose lesf-
hopper and forms doing similar damage can be con-
trolied in the same way. Mr. Childs suggest also the
use of the rose as a trap crop in the control of the
latter as an apple pest.

At this point we may also call attention to

another bad habit of rmpoasca mali. In Psyche, XXV,
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p.101,1918, Mr. George Becker calied attention to
this species attacking men. ‘the writer has had
several people tell him about being bitten by little
green leafhoppers, but not till a snort time ago did
he have any personal proof of the fact. One night,
while collecting under s light, he felt a little
prick on nis hand snd on looking down saw a little
green lea.hopper at work. it was secured snd proved
to be the species mentioned.

the matter of such biting brings up an in-
teresting question for so few of the Homoptera have
ever been known tp be guilty of such conduct. In
fact, outside of the occasional piercing of Cicadas,
the writer does not know of sny other members of this
order thut have been recorded as atiacking man. Whe=-
ther they merely prick the skin because it is their
nature to be piercing something or whether they are
really fond of an occasional meal of blood would be
an interesting question for determinstion.

From the foregoing discussion of tne econ-
omic importence of the group it willi be 8seen that it
is necessary to know which are injurious species and
which are not. Hence the value of a systematic study
of the group and an acquaintance with its forms so
as to be able to single out those of economic im-

portance.



LIFE HISTORY

The life histories of s majority, e¢ven of
the econoumic species of cicadeliidae, have not been
fully worked out. 8Some have, however, been worked
out in detail, so that it is fairly easy to give a
general 1life history for the group.

ihese insects belong to an or der in which
the metamorphosis is;ggmplete. that is, there is no
distinect pupsl or quiescent stage in the life cycle.
I think though that it would be better to speak of
them e8 having 8 gradusl metemorphosis rather than
san incomplete one, reserving the latter term, as
pointed out by Professor Comstock, for such water
forme as dragon flies, which don't resemble the adult
a8t all in their imperfect stages snd yet cannot be
said to have a complete metamorpnosis, Thus there are
three stages in their life cycle, namely, egg, nymph
and sdult.

+the female leafhopper is provided with a
strong enough ovipositor to enable her to push the
egZ in under the covering of some plant tissue. There
is of course a great deal of difierence in the differ-
ent groups and even smong the species of the same

genus in the kind of material chosen for egg deposi-
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tion, it being the rule that the egis are always
deposited in the kind ot plant which is to Furnish
fond for the nymphs on emerging.

in general it may be said that grass-feed=-
ing species ceposit their eggs either petween the
sheath of the blade and the stem, or else in the mar-
€in ot the leaf, where a layer of epidermis covers the
egg. In either case the egxs are protected by a part
of the host plant. Otner forms deposit their eggs
in the veins of leaves or sometimes under the epi-
dermis in the tissue between the veins. Such is the
case with the grape leafhopper, the potsto leafhopper
and & host of others. o5till others deposit eggs in
the stems of their host plants. This is true of such
forms as the rose leafhopper, the apple leafhopper

(Bmpossca unicolor)and others. vome, such as the clo-

ver leathop.er, deposit their eggs either in the leaves
or the stems of their host plant., In a few cases also
the same species may oviposit alternately in two dif-
ferent hosts. 1his has been shown to be the case

with the rose leafnopper, the overwintering eg.s

being deposited in the rose, while the eggs for the
second generation are deposited in apple. Here we

seem to have a good case of alternation of genera-
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tions for only & very =mali rercentage of these in-

sects remain on the spple, their sumcer host, to de=
posit overwintering egugs. Of course where a species
is a general feeder, it ii8y oviposit in uny of its
host plants.

The eggs are usualiy whitish, elongate,
and often slightly curved. Before they hatch the
eyes of the nymphs are usualiy seen as distinct red-
dish spots,

Comparatively litile is known concerning
the number of eggs deposited by a single individual.
In some cases the number seems to be gquite low
while in others the number is rather large. Some
grass-feeding species deposit a few eggs together,
others as many as fifty side by side. Osborn states

that pParabolocratus viridis may lay as many as 120

egix8 in a single hour. Of course eggs deposited un-
der the sheaths of the grass blades are more readily
found tnan those deposited in the leaf or stem. In
the case of the latter, however, a blister-like sweli-
ing s-ems to develop around the eggs shortly after de-
position which helps in locating them, or the leaf
may be held up to the sunlight and the eggs often
discovered.

The period of incubation varies greatly in

length. Eggs laild in the ryall hatch the following
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Spring or Summer, the egg stage thus lasting several
months. Hggs laid in the Spring or Sumnier hstch in
varying lengths of time. Osborn gives an average of

about a month for the duration of the egz stage of

Dorycepnalus platyrhynchus, and 10 to 17 days for

Deltocephalus inimicus. Gibson gives 5 to 17 days

as the length of the incubation period for eggs of

Aceratagalliia sanguinolenta during the Sumier in the

latitude of southern Iliinois, and from 3 to 35 days,
with an average of 12 days, depending upon the temper-

ature, for eggs of Draeculacephala moliipes in south-

ern Arizona.

The nymphs are readily recognized as the
young of Cicadeliids, usualiy having more or less of
the form of the adult except for the wings, though
usuelly lacking most of the coloratiom of the adult
till just before or after the last molt. During the
nymphal stage the wings are represented by wing pads
which gradualiy increase in size but even just be-
fore the fifth or last molt they are much smaller
than the wings of the adult.

Not only do the nymphs usually look like
the adults, but they usually act like them too.
They have the curious habit of running sidewise

which is so characteristic of the family¥, and are
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also capable of jumping as are the adults, though
they are not as active as are the perfect forms.

The number of molts is usualiy, if not al-
ways, five. There are some records of but four molts
in some forms, but if true, it is only so of a weery
few species. Molting occurs nearly always on the un-
der side of the leaf, and here the molted skins may
readily be found, for they are usually firmly attach-
ed to the leaf.

The length of the nymphal stage varies
greutly in the difterent species. A few species Over-
winter as nymphs, in which case this stage lasts for
several months. In Sumier, however, the nymphal stage
usually lasts for several weeks. Thus Gibson gives 18
to 35 days, with an average of 25, for the length of
the nymphal stage of the clover leafhopper, and 20
to 51 days, according to temperature, for Draeoula-

cephala mollipes at Tempe, Ariz. Johnson gives from

19 to 37 days for the duration ol the nymphal stage
of the grape leafhopper in the Lake Erie Valiey.
Childs gives about 35 days for the first brood nymphs
of the rose leafhopper, and about 24 days for those
of the second brood in Oregon. Osborn gives ten

months as the length of the nymphal stage of Dory-
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cephalus platyrhynchus, for this species overwinters

as a nymph.,

But very few attempts have been made to de=
termine the length of the life of the adult. Childs
however has given us some interesting data on this
point. He found that the males of the first generation
of the rose leafhopper die in from four to ten days
after mating. ZFertile females he found to live a
month to a month and a half after mating, while un-
meted females live very much longer, some specimens
being kept for 70 days and a single one for 116 days,
death in both cases being due to starvation. Individ-
uals of the second brood were kept alive for 129
days. The unmated male, he states, lives a much
shorter period. Of course it is weli known that in
the case of species which hibernate as adults, both
males and females live several months,

The overwintering of the leafhoppers is
varied. Many pass through the winter as adults, a
few as nymphs, and the majority perhaps as eggs.

But no set rule can be given regarding the habits of
any group, for even within the genus. we do not
find uniformity as to the condition in which hiber-

nation occurs. Thus REmpoasca mali overwinters as
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an adult while E. unicolor hibernates in the egg
stage. The nearest that we dare come to general-
izing may be to state that the majority of species
which oviposit in grass, pass through the winter in
the egg stage, while a large number of those ovipos-
iting in trees hibernate as adults. It seems there=-
fore that the greater number of our forms overwinter
in the egy stage.

The hibernating adults are often found
under leaves and ruboisn in the woods. This is es-
pecialiy true of many hlocybini. Of course where
the winters are wsrm, we can hardly designate any
stage as the hibernating stage, for under favorable
circumstances they may breed throughout the year.

The number of generations per season is al-
80 an interesting question. Should we generalize
we would say that the majority of species have two
generations in a season. As to the rest, some un-
doubtedly have three or more generations wnile some
heve only one. Thus Gibson claims three generations
a year for the clover leafhopper in southern Missou-
ri and four or more farther south. Professor Osborn
says there are two generations a year of Draeoula-

cephala mollipes in Ohio while Gibson claims six for
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southern Arizona. Others,like X¥mpoasca unicolor,

have but o single generation. Most members of the

genus Deltocephalus have two broods, as do such forms

as many members of the genus fuscelis and many of

the zxphloqxpini.
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NATURAL ENEMIES

In one of his bulletins Professor Osborn
has given quite an extended account of the natural
enemies of the leafhoppers. We willi do little more
than to give the substance of this and of one or two
others papers for comparatively litile work has been
done on this line.

The natural enemies of the leafhoppers may
be divided into four groups as follows:

l. Predaceous enemies.

2. Parasitic enemies.

3. Fungus diseases,

4, Climatic conditions.

The predaceous enemies of leafhopyers do
not seem to be an important means of control. Among
such enemies are the birds, but even such active foes
do not seem to be very efficient in controliing
them. It has been found that while a goodly number
of birds feed upon Cicadellids, yet in the aggregate
such food forms but a small part of their dietary.
Professor Osborn sums up the relation of birds to
leafhoppers as foliows:

1. 119 species of birds are known to feed

upon leafhoppers.
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2. Only 700 out of 47,000 bird stomachs ex-
amined contained leafhoppers or less than
one out of every fifty.

3. The leafhopper content of a majority of
these stomachs was only from 1 to 10 per
cent, so that not more than one=thous-
andth part of the food of birds can be
composed of leafhoppers.

Domestic birds such as turkeys and chickens
are sald to feed on leafhoppers, but their inroads on
such insects could not be consifered as serious.

Toads and frogs, being insectivorous,
should use a small proportion of leafhoppers in their
dietary. Gibson states that the former has been ob-
served feeding on them in alfalfa fields.

Among the Arthropods themselves we find per-
haps the most efticient predaceous foes of the leaf-
hoppers, though all combined do not seem to do anything
appreciable in nolding them in check. Various spiders
and mites are said to be among such enemies. Sling-
erland and Johnson give the names of mites predaceous
on the grape leafhopper in their bullietins on that
species. Childs gives a 1list of spiders preying up-

on the rose leafhopper, while Professor Osborn gives
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a large 1list of spiders that have been known to feed
upon leafhoppers.

Insects themselves furnish several predace-
ous enemies. Thus Osborn mentions such enemies among
the Nabidae and Lygaeidae. Quayle mentions lady-
birds, aphis lions and ants as enemies of the grape
leafhopper, while previously, Walsh, Glover and
Slingerland had recorded one of the dance flies, a
soldier bug, and the larvae of Chrysopa, respectively,
as also feeding on the same leafhop.er. Johnson ac=-
cuses a Capsid of attacking this species also. Gib-
son mentions the agricultural ant as an ememy of

Draeculacephala mollipes. Childs records a Scato-

phagid as an enemy of the rose lesfhopper and also
observes that dragon flies have been observed attack=-
ing that species. The writer one evening observed
some damsel flies flying over the grasses near the
edge of a pond. They seemed to be 80 evidently
hunting that they were closely watched and were soon
seen to be attempting to catch some very small
Locustid nymphs and also to be after the leafhoppers.
Several times the leafhoppers were seen to escape by
their characteristic shift to the under side of the
grass blades. Finally a damsel fly was observed to

have caught one of the hoppers, and we were able to
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get close enough to identify the species as Deltoceph=-

alus inimicus and to catch the predator, not however

before the last sign of his meal had disappeared.
The chief natural enemies of the leafhop-
pers are the parasitic forms. These are undoubtedly
responsible for holding these insects in check, so
that they do only the usual amount of damage annual-
ly. Such parasites are found in the dipterous genus

Pipunculus and among the Sprepsiptera. But far more

impottant than these are the hymenopterous parasites

belonging to the subfamily Anteoninae and to the fam-

ily Bethylidae. Dr. F. A. Fenton's paper on this

group shows how extensive is the parasitization of
leathoppers by these forms which parasitize the
nymphs and adults. Professor Osborn states that
sometimes 20 per cent of the individuals of some of
our native species are thus parasitized. The members
of the genus Gonotopus parasitize the majority of the
Jassini, while Aphelopus is the only parasite of the

Typhlocybini. Various hymenopterous egg parasites

are also at times very efticient.

The relation of fungus diseases to leaf-

hopper control is yet an open question. Only rarely

have they been recorded as attacking these insects.

Professors Garman, Webster, and Thaxter are seem-
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ingly the only ones reporting such cases. The first

two give records of Draeculacephala mollipes being

attacked by Empusa grylii. Professor Thaxter in

1890 observed Empusa killing the grape leafhopper in
Connecticut. It seems very probable, however, thet in
favorable seasons this or other fungi may play some
part in the natural control of the leafhoppers as
they do for instance in the checking of the grass-
hoppers.

Climatic conditions undoubtedly play an
important part in the control of insects. Thus many
a Ioreign insect, on introduction to this country,
nas not been able to gain a foothold because of the
dif{erent and untoward weather conditions. It is
well known also that even some forms which have be-
come more or less acclimated, as well as native forms,
are often kept in check by extremes of heat or cold.
Thus in Kansas very severe winters or very not sum=
mers are known to prevent outbreaks of Toxoptera.
Undoubbedly the same is true of large numbers of in-
sects, and among them,. of the leafhoppers. Johnson
quotes Trimble as observing in 1865 that when the
thermameter reached 100 degrees Fahrenheit, thous-
ands of the grape leafhoppers were killed. It is

easily shown that grape leafhopper nymphs are killed
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by an exposure of a few minutes to the hot sun, so
that it is very probable that when it becomes very
hot, and host plants wither, that many may not be able
to find sufficient protection and succumb to the ex-
treme heat. No one doubts also that untold nuibers
of individuals are destroyed by the extreme cold,
freezes, and snows of winter, regardless of whether
hibernation occurs in the egg, nymphal or adult
stage. Actual experimentation with extremes of heat
and cold, controlling also the moisture conditions,
should give us interesting and perhaps very instruc-
tive data as to just what part climatic conditions do

play in the control of such insects.
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GEOGRAPHICAL DISTRIBUTION

Leafhoppers are so well distributed over
the earth that they are truly cosmopolitan. They are
well represented in all the faunal realms, and in
some countries are among the commonest of the in-
sects. In his catalogue of the Hemiptera of America
north of Mexico, published in 1917, }r. Van Duzee
lists about 700 species, and the number now known
must be well beyond that. I have been unable Lo get
any estimate of the total number of species known to
science.

Professor Osborn has pointed out two facts
of great interest when one views this group as a
whole or when the fauna of two continents are com-
pared. First, the fact is soon observed, that the
leafhopper fauna of even two widely separated portions
of the earth, are essentially and fundamentalliy alike
in group characters. This is taken as showing a com-
mon origin of the groups. And second, that though in
the main characters and larger groupings there are
80 many similarities, yet there seem to be relative-
ly very few cases of specific identity between the
species of such separated countries or continents.

Examples of this fact are numerous when our own forms



49

are coumpared with the European. The subfamily
Paropinae, for exsmple, occurs on both continents,
yet not one of our eight species seems to occur in
Europe. Of our seventy-five or more members of the
genus Deltocephalus only four are known to occur in
Europe. And this is about the case in almost any
group one may chouse.

This fact would argue for an early separa-
tion of our forms from the Buropean and for a conse=-
quently long development here. It would seem to in-
dicate also that introduction of leafhoppers into
new continents separated by oceans, is today rather
rare if occurring at all. And when one considers the
few adaptations of these forms for transmission, es-
pecially as to life history, one is all the more con=-
vinced that such introduction does not often take
place. If such be the case it is evident that the
distribution of the leafhop.ers over the earth must
have occurred intthe early times when the different
portions of the earth are more connected than they
are now,

That leafhoppers, however, are able to push
out the limits of their environment once they are in
a country and unhindered by high mountains or cli-

matic conditions essentialiy different from that to
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which they are adapted, is very evident. The range
of many of our North American species is steadily

being increased. Thus Professor Osborn shows that

Draeculacephala reticulata seems to be steadily pushe

ing northward from its southern home, it seemingly
having the power to adapt itself to such minor changes

as it may meet. HXuscelis exitiosus he also believes

to nave recently spread over the United States.

In the United States we find a rather gen-
eral distribution of the members of this family with
the exception of the Paropinae. The members of this
subfamily are seemingly confined to California or at

least to the west of the Rockies. The Bythoscopinae

on the other hand, are found well across the States.
The Agallia group while found from north to south
and east to west, is yet undoubtedly subtropical.

The genus Idiocerus is in the main more northerly in

its distribution., The members of the genus Macropsis
are more abundant in the northeasterm states, few
reaching the Pacific coast. Oncopsis is practically
northern in its distribution, while the members of

the genus Bythoscopus are well represented in the

western states though also occurring in the south

and east. Thus in one subfamily we find groups
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which favor each of the several portions of the coun-

try in their distribution.

The Cicadellinae are tropical or subtropi-
cal as a group. Naturaliy we therefore find the sub-
family best represented in our southern states though
many species seem to have been able to adapt them-
selves to northern conditions and some are found come
monly even in Canada. They occur across the contin-
ent from east to west. Only two or three of the near-
ly fifty species of the United States are known to oc-
cur in Burope. Many of them, however, are found in
Mexico and the West Indies, some such region seemingly
being their original home.

Comparatively few members of the subfamily
Gyponinae secem to be found onour western coast. As
a group they seem to be tropical or subtropical and
hence are best represented in our southern states
though some species extend through our northern
states into Canada. They are found in the eastern
as well as the western states.

Of the great subfamily Jassinae, we find
representatives in all parts of the United States.
Here too, however, we see many restrictions to cer-
tain regions. 7Thus the genus Aoucephalus is con-

fined largely to the northeastern states. Cicadula,
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Thamnotettix ana others are largely northern, Uhder-

iella, Aligia, Neoooelidia and others largely west-

ern, Spangbergiella and Acinopterus essentialliy

southern, while still others, such as Deltocephalus,

seem to find their optimum conditions in the middle
west, Others are undoubtedly largely Rocky Mountain
forms. Some genera o n the other hand, and even
some species, seem to be able to find conditions
clear across the continent and from the north to the

south, to enable them to be spoken of as occurring

throughout the United States.



SYSTEMATIC POSITION

The Cicadellidae were formerly placed in

the great order Hemiptera. Of late years the suborders
of ithis order have been given ordinal rank so that
today we speak of these insects as belonging to the

order Homoptera. This order undoubtedly stands as the

highest among those insects which have an incomplete
metamorphosis.

In the division of this order there seems
to be a general disposition to foliow Amyot and Ser-

ville in forming the two groups Auchenorhynchi and

Sternorhynchi, the former to include those families

in which the beak arises ckearly from the posterior
or lower part of the head, the latter including the
families where the beak seems to arise from between
the prothoracic legs. These groups may be further
separated by the character of the antennae and the
numbar of tarsal joints. In the former the antennae
are usually awl-shaped or setaceous; in the latter
they vary in form but are never bristle-like. The
members of the former group also always have three-
jointed tarsi, while the tarsi of the latter are com~-
posed of but one or two segments and rarely are lack-

ing.
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Some authorities in dividing the Hemiptera into sub-

orders make the Auchenorhynclhi equal to their subor-

der Homoptegg_and tle Sternorhynchi into the subor-

der Gularostria.

Along with the Cicadidae, Membracidae, Cer-

copidae, and Fulgoridae the Cicadeliidae belong to

the Auchenorhynchi, and it is with this group that we

are particularly concerned in discussing the system-

atic position of the leaihoppers.

It now seems to be generally believed that

the Cicadidae are the lowest of these five families.

Comstock and Needham pointed out in 1699, in a paper
on the wings of insects, that this family had the

nearest to the primitive condition of wing vebation
of any Hemiptera. Funkiiouser does not believe thst

the wings of the Cicadidas are as generalized as

those of the Membracidae though agreeing in placing

them below the latter in phylogenetic rank. This is

Osborn's opinion also. The fact that they are the

only Auchenorhynchi with three ocelli, the others

having two or none, would indicate their more primi-
tive condition.
It is quits commonly believed also by Home

opterists that the Fulgoridae represent the most

specialized forms of this group. This opinion was
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held by Kirkaldy and Hansen and is held today by
Funknouser and others. One cannot look carefully at
the wonderful antennae of a large number of these
forms, without agreeing with this disposition of the
family provided the development of the antennae and
its sensory organs be considered an important cri-
terion. (ertain it is thet they must be placed by
themselves tor it would be hard to try to eonnect
them closely with any of the four other families of
the group.

The three families, }Membracidae, Cicadel-

lidae, and Cercopidae are now left for consigeration.

One cannot have even a casual acquaintance with these
forms without realizing théir similarity and close
aftfinity. That they are all three derived from a
com:on stem seems to be plainly evident. 1he question
is as to their rclative position.

Having made the Cicadidae the lowest and

the Fulgoridae the highest families of the Aucheno-

rhynchi, we must necessarily place the remaining fam-
ilies in between, 8o that we now have the Cicadidae

arising from a lower stem, the Membracidae, Cicadelli-
middle
dae, and Cercopidae from a Xmwex one, and the Fulgor-

idre from a third and highest one.

¥hen we study the fanilies arising from



this middle stem it seems that Funkhouser has made

his point in claiming that the Membracidae are the

lowest of the three. This would put them next to the

Cicadidae, but as we have indicated, their relation=-

ship would not be so much with them as with the other
families of the middle stem. In support of his posi-

tion he shows that the liembracidae have a very poorly

developed sensory system causing them to respond very
slowly to stimuli, that the wings are very general-
ized, and that the genital organs are simple. In the

first, if not in all of these respects, the Cicadelli-

dae and Cercopidae are certainly more specialized.

The question now arises as to which of these

two families is closer to the Membracidae. Here we

are helped by a curious insect which seems to be half

Membracid and half Cicadellid. I refer to Aethalion,

an insect found in this country and in Central and
South America. It looks very much like a Cicadeliid,
but instead of having a double row of prominent spines
on the hind tibiae, has those parts of the leg cover-
ed with weak spines or hairs quite promiscuously ar-
ranged. Here is an approach to the Cicadellid leg.

On the other hand it has certain very distinct Mem-
braoid characters though lacking the chief character-

istic of the femily, namely, the iembracid pronotum.
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S0 similar is this insect to both these families

that entomologists have had much trouble in deciding
to which it belongs. 5Stal placed it with the Membra-
cidae but Ashmead included it with the Bythoscopidsae.

Van Duzee places it under a subfamily of its own, as
a Membracid, but as the closest form or that family

to the Cicadeliidae.

Thus we seem to be safe in putting the

Cicadeliidae next to and uwbove the Membracidae be=

cause 0of their better sensory system, and because of
this connecting form. It is not at all improbable,

however, that the Aethalioninase will later be plsced

in & femily by themselves, but in any case they
would still constitute the link between these two
families.

The Cercopidae do not seem to show such

close relationships to the Membracidse, nor do they

seem to be as closely coinected with the Cicadellidse

as is this family to the treehoppers. There seem to
be no forms connecting them with the leafhoppers, and
vet their relationship with them and the trechoppers
is very evident. For this reason it seems probeble
that they are an older offshoot from this middle

stem than either of the other two and this would seem

to be evidenced also by their peculiar life history.



1t seems probsble that the nymphal habit of
enveloping themselves in a mass of spittle could not
be a habit easily or quickly developed. That it is a
protective habit is certain, for as Dr. F. A, Fenton
has shown, while large numbers of Cicadellids and
Fulgorids, also a Membracid, are parasitized by the

Anteonineae, we have yet to find a single instsnce of

the parasitization of a Cercopid. Thus this hsbit has
been long enough in aevelopment to have seemingly made
it an absolute success in the protection of these ine
sects from their parasitic foes. So that considering
their specialized l1life history, along with théir

morphology and the absence of intermediate forms be=-

tween them and the Cicadellids, we would place the

Cercopidae above the latter and have them leaving the

middle stem before the Membracids end Cicadellids.
Diagramatically this phylogenetic relation-

ship would be expres.ed as follows:

Fulgoridae
Cercopidace
//Cicadellidae
\Membracidae

Cicadidae
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When we consider the relationships of the

difterent subfamilies of the Cicedellidse we again

find opportunity for differences of opinion. van

Duzee in his catalogue arresnges them in the foliowing

order, beginning with the lowest:

Paroginae
Bythoscopinae

Cicedellinse

Gyponinae

Jassinae '

Dr. F. A, ¥enton in his paper on the para-
sites of leafhoppers gives the following phyloéenetic

tree for these subfamilies;

ijhlocybinae

Jassinae

Gyponinace
Cicadellinae

Bythoscopinae
L nae

Paro

Here the tribe Typhlocybini has been re-

moved from the Jassinae and given subfamily rank, the
phylogenetic srrangement, however, agreeing with that
of Van Duzee, whose arrangement seems to be quite

generally accepted.
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A question that yet may have to be decided

difierently is that of the position of the tribe

Typhlocybini or the subfemily Iyphlocybinae. 1In

many ways they appesr to be the highest members of
the family. This is especialliy true of their wings
which show very evident;y a speciélized condition
as compared with the wings of the members of the
other subfamilies. The loss of the ocelli in some
of the genera may also be taken to indicate special-
"ization.

Giliette, however, in his monograph of the
Americen members of the subfamily, cells them the
lowest of the leafhoppers, and there sre others who
at least partiasliy share this view. In this connec-
tion the work on the parssites of these forms is
rather interesting.

Fenton finds that the members of the tribe

Typhlocybini are paressitized only by members of the

genus Aphelopus and curiously enough Kornhauser finds
that our only known Membracid parasite is a member of
the same genus.

Vkile we would not argue thet this was
any proof that the Typhlocybini are the closest leaf-
hoppers to the Membracids, and therefore the lowest

of the Cicadeliidae, yet, if Kellogg cesn trace the
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relationships of seemingly unrelated birds through
the agency o1 their parasites, may it not be possible
to do something of the seme kind here. If closely

related Mallophege are found only on closely related

birds, may we not expect to find closely related para-
sites parasitizing closely related Homoptera? 1In fact
do we not find this in the case of all insects? TFor
certainly it would be easier for a parasite to adapt
itself to parasitizing a closely related zpem form
than one distantly related. 5o that it may be that

in & few years we may find the Typhlocybini to be

not the highest, but among the lower, if not the very

lowest of all the groups of this family.
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THR CHIEF MORPHOLOGICAL FEATURES

While there have been some attempts to
work out the morphology of the Cicadellidae, yet it
does not seem that the subject has yet received
much thorough investigation. Therefore in this paper
we propose to give only as much information on the
morphology a8 willi enable one to recognize members of
the family, and enable them to use the keys for their
specific determination. It is hoped at some future
time to carefully study the morphology, poth external
and internal, of the family. .

As in ali insects, the body of the leaf-
hopper is divided into three distinct regions, namely,
head, thorax, &nd abdomen. <+1he chief festures of
eachh are briefly described below and illiustrated in
the accompanying pletes.

ihe upper or dorsal portion of the head is
called the vertex. There is no distinct division be-
tween this portion and the rest of the head, but of=-
ten there is more or less of a distinc$ margin between
it and the face. The greater portion of the latter is
called the front. It is not separated from the ver=-

tex by a distinct dividing line or suture, but is
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distinctly bounded laterally by sutures which fre-
guently run past the antennae clear to the snterior
margin of the heed. On the lower side or ventrally
the front is bounded by & transverse suture. The
clypeus is the rectangular sclerite attached to the
anterior or lower edge of the front. The lorse are
the rather semicircular sclerites on either side of
the front and clypeus, while the gense sre the large
sclerites extending from below the eyes and surround-
ing the lorse. It might be stated thet Cogan claims
that the clypeus proper is not clearly differentiated

in the Homoptera, and that what is ususlly called the

clypeus is reslly the labrum or upper lip.

The eyes are of two kinds, compound and
simple. The former asre always large end prominent
and occupy & large part of the head. The simple eyes
or ocelli are always small, and are lacking in many

members of the Typhlecybini. In the Paropinee and

Bythoscopinse they ere situeted on the front below

the margin of the vertex, in the Cicedellinee and

Gyponinae they are situated on the vertex, while in
the Jassinae they are on or near the margin of the
vertex.

The antennae or feelers are always setace-

ous or bristle-like. They are on the face between
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the compound eyes end the front. The basal segments
are large but soon they become very small. The number
of segments is comparatively large. In the genus

Idiocerus the antennae are used in the differentisa-

tion of the species due to the possession in the
meles of variously sheped flattened discs at the apex.

The mouth parts consist of & large 3-joint-
ed beak or proboscis which, in a groove on its anter-
lor or dorssl surface, bears a minute triangular
sclerite and two pairs of brown stylets which run
its whole length. The former is claimed by Cogan to
be the smsll epipherynx. By some it is thought to
be the lebrum or upper lip, and the membrsne below it
the epipherynx. The outer pair of stylets constitute
the msxillese, while the inner ones are the piercing
mandibles. The proboscis or rostrum is the labium
or lower 1lip.

The thorax, as in all insects, is composed
of three segments called respectively the pro-, meso-,
and metathorax. Dorsslly however only two of these
segments are seen. The large portion behind the head
is the tergum or dorsal sclerite of the prothorax and
is called the pronotum. The triangulsr sclerite b%ck

of the pronotum is a part of the dorsal sclerite of
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the mesothorsx and is caslled the scutellum. The
side pieces of the thoracic segments are called
pro-, meso-, and metapleurae respectively.

The appendages of the thorax are the legs
and the wings. Each of the three segments bears a
pair of legs and the meso- and metathorex & pair of
wings in addition. The legs have the usual segments,
but the tibiae are very long and very characteristic-
ally srmed with s double row of stout spines. The
tarsi sre invarisbly 3-jointed.

The mesothoracic wings are thicker than
the membranous metathoracic wings. The former are
often called the elytre snd & few speak of them as
tegmins. In the accompanying plate the different
parts of the wing are labelled according to the
terms used in the following systemetic treatise of
the Kensas species. The metathoracic or hind wings
are sometimes simply celled the wings. They are
much wider than the elytra and when at rest have the

inner portion distinctly folded. In the Typhlocybini

their venation is of importance in the separastion of

the geners, otherwise they are not much used system=-

atically.

The abdomen consists of & number of dis-

tinct segments, but the segmentstion of the terminal
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portion is indistinct. Each segment consists of
two pieces, & dorssl tergum and s ventrsl sternum.
These are connected by pleural membranes. There are
eight distinct tergites the last one being called
the pygofer. This sclerite is ususlly more or less
divided caudo-dorsally and through this excision
rises the anal tube which bears the anus at its
apex. The question as to the number of segments
composing the anal tube is an interesting one and
one thet requires careful study. In the female the
pygofers nearly enclose the ovipositor which is com-
posed of three pairs of valves. The pygofers are
usuelly exceeded in length by the ovipositor.

The terminal sternites are of importance
in classification. In the femele, in many genera,
the lsst sternite is charscteristic of the species
and is mucn used im differentiating them. 1In a
comperstively few species this last ventral segment
is described &s being composed of an outer and inner

membrsne. This is the case in the Deltocephalus

compactus-weedi group. It may be that a careful

study with caustic potash specimens will reveal the
existence of such a condition in many more if not

in all the Cicadellidae
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In the male the sternite just before the
valve is called the last ventral sternite. The
valve is ususlly a smell snd triengular sclerite
situsted just before the plates. In many genera the
valve is described &s lacking, but it seems more
probeble thet it is never absent, but only apparently
80 because it is often overlapped by the last ven-
trsl segment. It is of great value in classifica=-
tion, In some genera however it cannot be much used.

Just cesudad of the valve is a pair of
usually trianguler sclerites. These 8lso are often
much ueed in classification. They are fastened to
the posterior margin of the velve. Their homology
brings up & question yet to be worked out, for the
question at once arises as to whether they represent
the divided sternite of the ninth ebdominsl segment,
or whether they are paired reproductive appendages,
derived as are the other reproductive appendages
from primitive locomotory orgens. The plétes vaxy
much in size and shepe in the different genere and
even in species of the same genus. When viewed ven=
trelly they frequently completely cover the pygofers,
though often they sre very smell end much exceeded
by the pygofers.

In systematic work on the Cicadellidae,

the last sternite, commonly called the last ventral
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segment, with the pygofers and ovipositor of the fe=
male, and the last ventral segment, valve, plates,
end pygofers of the male, have been spoken of as the
genitalia, In this paper they are spoken of as the
external genitalia to distinguish them fron the other,
hitherto little used, more or less hidden genitalis,
which, to distinguish them from the above, are here

called the internal genitslis.
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THE MALE INTERNAL GENITALIA

s

The genitelie of the various groups of in-
sects are being studied more and more both by the
morphologist and systematist, for it is now well
known that in'many groups they are a very grest help
if not the chief means of separation and classifica-
tion. Along with the venation of the wing, they have
often furnished the chief characters for working out
the systemafic problems in many groups. Already
much use has been made of them as witnessed by work

on the jiielanopli and other Orthoptera, many groups

of the Lepidoptera, Coleoptere, Diptera, Hymenoptera,

and otner orders, nnight's paper on the genus Lpgus
is illustrative of their value in systematic work.
in the Homoptera some use has been made of
the terminel portion of the abdomen in classifica-
tion. The importence of the pygidium in the Diaspi-
nae is now well known to all, and the use of the

terminal sclerites in the Cicadellidae has done much

to help in the difierentistion of the species. AS
before mentioned, the pygofers, last ventral segment,
and ovipositor of the female, and the pygofers, last

vebtral segment, valve, and plates of the male, have
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been the parts spoken of as the genitalis of this
family. These are the parts that sre externsl and
are thus readily observed. ‘There are other parts of
the genitalis, however, which have been but little
used end yet which it seems are of much importance
and could be readily used, especialiy in eases where
ali other nelps seem to fail. These portions are
what we have called the internal male genitalia,
using the word "internal” merely to distinguish thenm
from the ordinarily used organs which we have styled
the "external genitalia®., 1In reality these organs
are not internsl, being situated in an open genital
chamber which is the "terminal chamber®" of Sharp's

Pentatomidae.

“hese orgens have been but little used in

systematic work on the Cicadeliidse. Johnson in his

bulletin on the grape leafhopper gives a drawing of
them as he saw them in that species, but evidently
no attempt was made to get at their connection with
the abdomen and with esch other. In his Hemiptera-
Homoptera of the British Isles, Edwards occasionally
makes a little use of these organs and figures por-
tions of them, but again no effort was wmade to dis-

sect them out and get at the relative differences
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in the various geinera or species.

Hitherto Professor Franz Then seems to
have come the nearest to sctualliy using these organs
in systematic work on the leafhoppers. in his papers

on several members of the genera Deltocephalus and

Themnotettix he figures in a comparative way the in-

ternsl genitalia of several species and shows that
they vary characteristicaliy for each species., 4His
figures however do not show the details of form
and structure nor the connection of the various parts.
ihe orgens that we have placed under the
heading of internal genitalia are three in number.
These we have called the paired styles, the style-
oedagus connective, and the oedagus.
The styles are always paired and fastened
to the dorsal surfasce of the plates. st the point
of their attachment to the plates the lstter bear
distinect ridges or chitinous thickenings ususlly
near the antero-lateral margin. +1hese styles are
chitinous orgens varying very much in shape. uhey
are sometimes simply columnar in form, but most
often trianguler in outline. They are often fasten=-
ed to the plates at about their middle, though usu-
ally nearer the anterior end. 1ihey vary much in their

shape at either end in the different species, but
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most particularly in the form of the posteribr end.
There ere 8lso usually characteristic irregularities
or processes along the margins. ‘the greater portion
of the styles usually projects out into the genital
chamber end is therefore really external, but the
anterior part of it always passes through the mem-
brene forming the anterior wall of the genital chame-
ber, and reaches into the body cavity, often reach-
ing into the cavity of the seventh abdominal segment.
Professor then applied the term "Griffel"™ to a style.
They are undoubtedly a pair of claspers.

The style-oedagus connective, or briefly
the coniiective, is a chitinous sclerite which con-
nects the two styles and is also usually connected
with the oedagus at its caudal extremity. I have
been unable to find in the literature & homologous
sclerite and hence do not know whether it has al-
ready been named. Professor Then calied it the
" Stutze®. The term 1 have suggested for it is in
keeping with his name for it also explains its func-
tion. It is undoubtedly used to coordinate the ac-
tion of the styles in copulation and usually also
with them that of the oedagus. 'there are always more
or less prominent processes on the mesal margins of

the styies to which the connective is fastened. 1t
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varies much in the different genera being sometimes
simply a transverse chitinous bar, st other times it
is U= or V-shaped, and often is quite elongete and
columnar in form. 1in rare cases it seems to have no
connection with the oedagus and is then much reduced
in size. The question of its homology seems to af=-
ford an interesting problem for future work.

1The oedagus is commonly spoken of ss the
penis sheath. in this case 1 believe it is the penis
itself snd the terms have been used synonomouslg.
Professor Then calied it the “Membrum virile®. It
is also a chitinous sclerite, connected anteriorly
with the connective. it assumes a great variety of
forxms and is often very characteristic even in
closely related species. 1Its base is usually quite
enlarged or bears a more or less strongly developed
dorsally directed process. 71his is for the purpose
of fastening it to the wall of the genital chamber
which is composed of the membranes tnat form the anal
tube and the ental surfaces of the pygofers. 'Ihe
terminsl portion of the oedasgus is variously developed,
sometimes simply, often with additional chitinous
lateral or ventral processes.

In addition to the above it has been found

that the pygofers themselves often bear chitinous
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bars or spines &hat are distinctive of the species.,
Thus the posterior margin of the pygofers often bears
a characteristic tooth or love, and in the sides of
these orgens tnere are often characteristically
shaped chitinous structures. in some genera more-
over the dorsal margin bears chitinous bars which are
specifically distinct and which in some geners are
united anteriorly forming a u=- or v-shaped chitinous
structure around the base of the anal tube. ‘hese
structures are of course too small for superficial
study but because of being in the pygofers, are de=~
scribed, when present, with the external genitalia.
They seem to be of equal importance in some cases
with the internal genitalia in the separation of
species and varieties that show no differences in
the external geniitelia.

Lt has been the purpose of this paper to
study snd describe these internal genitalia in rep-
resentatives of the more important and comaon of our
genera. Although this has been done for a goodly
number of species, yet the real value of such work
will not appear tili e whole genus is worked and
then its worth wil. be readily seen. Accordingly
what is here done is only to prepare the way for
such work, to show that there are possibilities

with the leafhoppers on this line, to get acquaint-
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ed with the structures, and gain experience in the
necessary technique.

ihe technique employed is as foliows.
The specimens to ve examined are first soaked in a
ten per cent solution of caustic potash. <The time
they are left in the solution depends altogether on
the size and color of the specimen. Light and del-
icate species are left for only two or three hours.
Large and dark forms may require several days be=
fore they are clear. Care should be taken however
not to leave small species in too long as ihey ve=
come too light. if plenty of material is at hand
the whole specimen may be dropped into the fluid,
otherwise only the abdomen or the tip of the abdomen
need be used, thus retaining much of the value of
the desirable specimen. For this soaking the
specimens may be kept in small viels, each bearing a
number, so that accurate records may be kept end
the mixing of the species avoided. in this way the
seme viel of caustic potash cen be used over and over
agein till the fluid becomes too dirty.

Vhen thoroughly cleared up by the caustic
potash, the specimens wre removed into a watch crys-
tal of distilled water. A watch crystal with the

middle of its convex surface flattened is the best.
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This enables one to rest it without fear of iipping
ori the glass stage of a binocular. ‘he particular
binocular used was a pausch & Lomb machine with a
32 mm. objective and 8X ocuiars. <1he watch crystal
end stage both being glass excellent illumination
can be obtained by using a spotlight on the mirror
of the binocular. minuten Nadeln are the most sat-
isfactory dissecting needles for such work, ordinary
dissecting needles being altogether too big Ior work
with the smaller forms, particularly the Typhlocybini.
1t was found best to first draw all the
organs in situ irom v i18teral view. Aas accurate a
drawing as possivle was made in this way and any
parts not clearly seen were later cleared up when the
pygofers were torn open and the organs fully exposed
to view. +ihen the styles may be torn loose from the
plates and the oedagus from the membrane of the gen-
itel chamber, and thus tue styles, the connective, and
the oedagus be freed intact. YThese were then usually
drawn in their normal position, that is & dorsal view
of them was obtained. 1hus withh the previous iateral
in situ view, and a dorsal view, a fairly accurate
idea of these organs can be gained. wsoth these draw-
ings were later verified end if necessary corrected

wnen the mounted genitalis were studied with the
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higher magnification of the compound microscope.

ihe drawing of these orgsns was greatly
facilitated oy using, in one ot the oculars, an eye-
plece scale ruled into squares. The drawing paper
wss then ruled into inch squares eorresponding to
these squares. in this way drawings can be made
quickly and accurately snd with ail the various species
drawn to the same scele., OUur drawings are about &5
times tie size of tne genitalia.

after they are dissected out and drawn,
the genitalia are transferred to 95% alcohol for a
few minutes, then to xylol for a similar period,
and finally mounted on slides in Canada balsamn.

A pin with a small loop in the end and with the
other end fastened into a wooden hendle is an
excellent tool for the transfer of these tiny organs
from one liquid to another.

As in other groups of insects it wilL be
found that these genitalia show distinct and specifie
differences in some genera, while in others they are,
for purposes of classification,of 1li.tle or no
value. In some cases however I believe they are
practically the only criterion that will eneble us
to correctly decide between species and varieties,

and also to decide the generic position of some
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forms, which though specifically distinct, yet give
much trouble as to their true generic disposition.

The value of these internal genitalia may
readily be shown in the little that Bas been done on
the Agallia group. In their review of the members
of this genus Osborn & Ball pointed out the existence
of three groups within the genus., The differences
hetween these groups, while based partly on adult
cnaracters, were more particularly indicated in the
nymphs, which vary considerably both as to structure
and life history. In 1907 Kirkaldy, recognizing the
distinctions between these groups, gave to them sub-
generic rank, and accordingly divided the genus into
the subgenera Agalliopsis, Agallia, and Aceratagallia.

In the work on the internal genitalia of
these forms, representatives of each were examined,
and it was found that in these organs there are dise
tinct differences between the members of the three
subgenera, and that in each subgenus these organs,
though differing specifically, are yet of the same

general type. Thus in Agaliia novella, & member of

the subgenus Agalliopsis, the styles are each com-

posed of two distinct sclerites, a condition not
found in any member of the other subgenera. The
oedagus is also characteristic of the subgenus, be-

ing much larger and with accessory lateral processes
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which do not occur in the other subgenera. Moreover
it was found that this species has partially imbedded

in the pygofers and partially free, a very peculiar

and characteristic chitinous process corresponding
to which there is nothing in the other subgenera.

Agellia constriota and 4-punctata were

then studied as types of the subgenus Agallis. Here
the styles were found to eonsist of a single piece,
and though distinctly and specifically different in
the two species, were yet of the same type, each be-
ing somewhat club-shaped and terminating in two
blunt apical processes. The oedagus also in each
case was found to be of the same type and vastly dif=-
ferent from that of novelia, having an enlarged base

and a long and curved terminal process. In constricta

however it is much stouter and heavier basally than

in ﬁrpunctata.

Agallia uhleri, sanguinolenta, and cinerea

were next studied as representatives of the genus

Aceratagallia. The three were found to agree in type

of styles and oedagus which in the case of both or-

gans was entirely different from that found in the

other two subgenera. In this group the style con-

sists of a more or less club-shaped basal portion

and a broad flat terminal portion which has the
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mesal margin distinctly serrate. But the styles of

the three species, while of the same type, are yet

specificalLy distinct. Thus in sanguinolenta the

terminal portion is drawn out into a long latersl
tooth, while the style of uhleri, théugh much like it,
lacks this lateral tooth. The style of cinerea, on
the other hand, has the mesal margin strongly round=-
ed apically, a condition not found in. the other two,

denoting the closer relationship of uhleri to sang-

uinolenta than to cinerea. These three forms agree

also in having a smali oedagus built on the same
pattern but difiering in minor details.

Thus it was found that representatives of
these three subgenera, though each with its own
characteristic genitalia, yet by these organs alone
could readily be divided into three distinct groups.
In view therefore of this, combined with the difter-
ences in the nymphs and the adults, it has been
thought best to raise Kirkaldy's subgenera to generic
rank. And this leads us to believe that with similar
studies in other groups, similar chenges, one way or
the other, wili be forthcoming.

The above shows the value of such studies
in determining generic differences. It has been
found throughout the work that they are also of

great value in specific determinations within the
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genus. So far we have not run across a single case
where we could not find specific differences in the
genitalia of the species of any genus. It is true,
however, thast in some genera, such as Idiocerus,
these differences may be very slight, and further and
careful study must be given to them before they
could he used very much in separating the species.
Even here, however, it has been found that they have

some value, for such species as Idiocerus verticis

and nervatus can readily be distinguished by the
structure of the oedagus.

Furthermore we believe these genitalia
will help to settle questions as to the specific or
varietal rank of certain forms. Iliustrations of
this were readily found among the Typhlocybini as
well as among other groups. Thus it was found that

Erythroneura obliqua had a constant form of internal

genitalia. When its variety fumida, however, was
examined, it was found that in no way could it pos-
sibly be considered as belonging to the same species,
for the differences both of styles and oedagus

could not possibly be as great in mere varieties of
the same species. In the styles bt was found that
the terminal tooth of the latter was invariably

much longer and more slender, while the oedagus of

the latter was distinctly bifid apicaliy &8 com-
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pared with the bluntly apexed oedagus of the former.
Then when the variety dorsaliswas examined, the
style was found to be very different apically from
that of the preceding two forms, while the oedagus
had a pair of very large and conspicuous lateral
processes of which in the two preceding forms there
was not even a suggestion, It seemed clear enough
then that the three forms examined must be distinct
species,

With the thought in mind that such would
also prove to be the case with the variety Aoevus,
we started in to study the latter form, but to our
surprise, we found that in no appreciable way did
it differ from typical obliqua, and as far as the
genitalia showed was a true variety. And when one
considers the color markings, it can readily be seen
that this form is certainly far nearer typical

obligua than are either fumida or dorsalis. Accord-

ingly we have decided to give the latter two specific

rank, while retaining noevus as a variety.

In the same way it was found that the

variety nigra of Erythroneura vulnerata could no

longer be considered as such because of the absolute
difference in these organs, and so it too is raised

to specific rank.
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Brythroneura comes and its varieties also

furnished interesting results. All the varieties
were not at hand for study, but all available ones
were studied with the result that varieties scuteller=-
is, basalaris, and maculata are here given specific
rank, while the other varieties studied, namely,
ziczsc, vitis,infuscata, and coloradensis, are re=-
tained as varieties. The former three have a type
of genitalia, especialiy the oedagus, entirely dif-
ferent from that found in the rest of the comes
group. The differences are very strong and obvious,
They differ, however, very characteristically among
themselves in the shape of the chitinous process

in the dorsal margin of the pygofers. In basalaris
this process is a simple rod tapering to an acute
tip. In maculata this process terminates in two
short and stout and widely separated teeth. 1In

scutelleris it is of the same type as in maculata

but terminates in two long slender and approximate
teeth. Thus they are readily separated from each
other.

Moreover when one studies the color marke
ings of these forms, it wili be seesn that these three
are more distant from comes than are the four which

are retained as varieties. The variety coloradensis
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differs from typical comes only in the black spots
of the scutelium. ®n ziczac the spots of comes have
darkened and fused into the characteristic elytral
lines and these are carried on to the pronotum and
head in infuscata. And, as Giliette states, ziczac
can readily be taken as an intermediate form between
the typical comes and the variety vitis.

It should be mentioned here, however, that
even in the case of these four varieties minor dif-
ferences were observed and further study to ascertain
the limits of variation in the genitalia of this
group might make changes in the position in which we
at this time leave these varieties. For the present
though it seems best to leave them as varieties.

The three which here are given specific rank are
however very distinctly good species.

It should also be mentioned here that in
the larger groupings there is more or less uniformity
in the form of the genitalia. This is not true of

all the groups. But in some cases, as for example

in the Typhlocybini, we find the styles characteris-
tic of the group. |

Thus in the larger groups, the genera,
the species, and in the varieties, we find in a study

of these organs much that either confirms our pres-
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ent disposition of the members of this family, or
else that shows us how to improve in our classifica=-
tion. All that this paper shows is simply the possi-
bility along this line. As previously stated, the
real value of such studies can only be shown when
genera are treated in their entirety. This it is
hoped will be done for many, if not all the groups,

in the years to come.
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RECOGNITION OF THE CICADELLIDAE

It is not probable that the Cicadeliidae

would be confused with any of the Homoptera Sterno-

rhynchi, for in the latter, among other differencea,
the beak seemingly arises from between the protho-
racic legs instead of the posterior portion of the
head, ihe antennae are of any form except setaceous
as they are in the leafhoppers, and the tarsi are
composed of one or two segments, while in the leaf-
hoppers there are always three.

Of the Homoptera Auchenorhynchi the Cica-

didae because of their much larger size need never be

confused with the leafhoppers. The Fulgoridae are

also distinguished from them by having the various-

ly formed antennae situated directly below the eyes,

instead of having the invariably setaceous antennae

between and below the eyes. The Membracidae usually

have the pronotum extending hack over the abdomen,
whereas that of the leafhoppers does not. In the
few treechoppers where the pronotum does not extend
back over the abdomen, we do not find the hind tib-
iae provided with the double row of stout spines as

in the leafhoppers. The Cercopidae are separated

from the leafhoppers by also lacking these spines,
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having instead one or two stout spines along the

tibiae and a circlet of small ones at the apex.

The following is a key for the separation of
these families:

A, Large insects with three ocelli . . .Cicadidae

AA, Smaller insects with two ocelli.
B. Pronotum usually prolonged backward over

abdomen; hind tibiae without double row of

spines . « « . ¢« ¢« « 4+ + ¢ .+ .+ . JMembracidae

BB. Pronotum never prolonged backward over
abdomen
C. Antennae setaceous, between and below eyes.
D. Hind tibiae with distinct double rows

of spines . « « ¢« . «+ + . . Cicadellidae

DD. Hind tibiae with one or two stout spines
and terminating in a circlet of small

spines . . . « . « + « ¢« « oCercopidae

CC. Antennae of various forms but directly

below the eyes « « « « » « « « Fulgoridae

It will be seen from the above that the
characteristically spined hind tibiae alone are enough
to distinguish the leafhoppers from ang of the other

families. Indeed this is the outstanding feature of
the family.
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SY STEMATIC TREATMENT OF KANSAS SPECIES

Van Duzee in his catalogue of the Hemiptera
of America north of Mexico, divides the Cicadellidae

into five subfamilies which may be separated by the

foliowing key:

A. Ocelli below margin of vertex.

B. With a distinct mergin between the vertex

and the front . . . . . . . . . Paropinae
BB. Without a distinct margin between the vertex

and the front . . o s s e e e gx}hoscgggnae

AA, Ocelli, if present, on or above margin of vertex.

Be. Ocelii on disc of vertex.

C. Body elongate, cylindrical . Cicadellinae

CC. Body more robust, flattened. Gyponinae
BB. Ocelli, if present, on or near the margin

of vertex « « « o« o« « s+ « o« o oJassinae

The Paropinae do not occur in the State,

being found only west of the Rockies.

Subfamily Bythoscopinae (Dohrn)

The members of this subfamily are in the
main short and broad species, having the ocelli below
the margin of the verteonn the front, and with no

distinct margin between the vertex and the front.



89

Key to Genera of Bythoscopinae

A. Anterior margin of pronotum not distinctly pro=
duced beyond anterior margin of the eyes; vertex
rounded anteriorly.

B.

Head as wide-as, or wider than pronotum,

C. Elytra without a distinct appendix.

D. Pronotum finely granulated.

E. Posterior margin of vertex elevated

forming irregular curve. . Agalliopsis.

EE. Posterior margin of vertex normal,

forming regular curve.

o« o Agallia.

DD. Pronotum transversely and coarsely

granulatede + « « « ¢« « . . . Aceratagallia.

CC. BElytra with distinct appendix. . lIdiocerus.

BB. Head narrower than pronotum. . . . .Bythoscopus.

AA. Anterior margin of pronotum distinctly produced
beyond anterior margin of the eyes; vertex ob-

tusely angulate.

B. Striations of pronotum obligue. . . Macropsis.

BB. Striations of pronotum transverse. QOncopsis.
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Genus Agalliopsis Kirk

This genus is distinguished from related
genera by the characteristic elevated and irregular-
ly curved posterior margin of the vertex. This con-
dition results from a similarly formed vertex in the
nymphs, where accordiggb%giBgll, "the entire poster-
ior margin of the vertex is elevated and carried
obliquely upward and forward before the eyes on the
same plane as the face, the upper carinate margin
being shallowly roundingly bilobed."

Only two species of this genus are found

in the United States, one of which occurs in Kansas.

Agalliopsis novella (Say)

Jassus novellus Say, Jl. Acad. Nat. Sci. Phila.,
VI, p. 309, 1831.

Macropsis nobilis Forbes, 14th Rept. Ill. St. Ent..
p. 22, 1834.

Agallia novellus Van D., Can. Ent., XXI, p. 8, 1889.

Idiocerus novellus Prov., Pet. Faune Ent. Can.,
III, p. 293, 1890.

Agallia novella Van D., Bul. Buf. Soc. Nat. Sci.,
vo P 196’ 1894'

Agallia novella 0. & B., Proc. Dev. Acad. Nat. Sci.,
VII, p. 54, 1898.

Asallia novella De L., Tenn. St. Bd. Bnt., Bul.
17, p. 13, 1916.

Agallia novella Van D., Cat. Hemip. N.A., Pp. 571, 1917.



91

Form: The body outline forms almost a per-
fect wedge. It is comparatively more slender than the
members of the genus Agallia. Length, about 3.75mm.
Vertex short, gradually lengthening toward eyes with
distinct lobe caudad of mesal margin of eyes. Prono-
tum twice as wide as long, anterior margin quite
convex between lobes of-vertex, posterior margin
slightly concave within same limits, lateral margins
obsolete, humeral marginslong, longer than in Agallia

constricta. Elytra very long, extending far beyond

tip of abdomen.

Color: There is a considerable range of
variation in the color. Some specimens, especially
females, are often almost unicologziy light brown,
barely showing the four black spots near the margin
of the vertex. Others, usually males, have a much
more variegated appearance, being dark brown with
lighter markings along the margin of the vertex,
gides of the scutellum, the basal half and tip of
the clavus. In such forms the four black‘spotq of
the vertex are very prominent as is the median;g?
the pronotum with its dark black spot on either side.

External genitalia: TFemale, last ventral

segment very long laterally but only about half as

long medially, due to a deep circular excision; pygo-
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fers exceeded by the ovipositor. Male, valve about
two-thirds as long as wide, truncate behind, plates
long and scarcelytapering except near tip and form-
ing the 1lid %20 a box formed by the very peculiar and
very characteristic pygofers. The last mentioned or-
gans alone are enough to distinguish the males of
this species.

Male internal genitalig: Styles composed
of two unequal pieces, the larger ventrad of the
smaller; connective inverted Y-shaped with slender
rounding arms and stem broadened to connect with
oedagus; oedagus with wedge-shaped base, to end of
which is fastened U-shaped structure consisting of
a straight anterior arm and a curved posterior one.

A pair of slender pointed stylets arise near base of
#the U and run caudad along either side of the curved
arm of the U, In the side of each pygofer is imbedded
a curved chitinous bar, the ends of which on emerging
turn dorsad and end in a toothed, triangular, pointed
style. At the base of the amal tube lies a well devel-
oped horseshoe, the tips of which end in upturned

points in the pygofers.

Ril ‘
Distribution: Ckerokee, [\%hglae and Potta-

watomie counties are the only ones in which this spe-

cies has yet been taken. Presumably it occurs through-
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out the eastern portion of the State.
Hosts: The records show that grasses and
weeds in woods or shaded places have yielded all our

specimens.

Genus Agallia Curt.

This is group I of the genus Agallig of
Osborn and Ball., It differs from the preceding genus
in not having the elevated and irregularly curved
posterior margin of the vertex, and from the follow-
ing genus in that the pronotum is finely granulated
instead of being coarsely punctured and transversely
striated.

Just two species of this genus occur in
Kansas. These may be distinguished by the following

key.
Key to Species

A, Broader, stouter, male plates tapering regularly
to acute tip, last ventral segment of female with
posterior margin usually elevated. . . 4-punctata.

AA. Narrower, more slender, male plates distinctly
constricted near the middle, last ventral segment
of female with posterior half distinctly de-
pressed. . « . « o ¢ o o o o o o o o o constricta.
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Agallia 4-punctata (Prov.)

Bythoscopus 4-punctata Prov., Nat. Can., IV, p.376.

1872,

(Agallia flacida Uhl. ¥S) Van.I.., Can. Ent., XXI,
P. 9, 1889.

Agallia guadripunctata Van D., Ent. Am., V, p. 167,
1889.

Ulopa canadensis Van. D., Trams. Am. Ent. Soc. XIX,
p. 301, 1892,
Agallia 4-punctata G. & B., Hemip. Colo., p. 80, 1895,

Agallia 4-punctata O. & B., Proc., Dav. Acad. Sci.
VII, p. 48, 1898.

Agallia 4-punctata De L., Tenn. Sz. Bd. Ent. Bul. 17,
P. 12, 1916.

Agallia 4-punctata Van D.,, Cat. Hemip. N.A., p. 572,
1917

Form: This species is not only larger than

the other species of the Agallia group found in the
state, but it is also proportionately more robust, and
hence is readily distinguished. Length, about 4mm.
Vertex short, of about same length throughout. Frono-
tum more than twice as broad as long, anterior margin,
broadly convex, posterior margin slightly concave,
humeral margins rounding to eye. There is a very dis-
tinct bulge to the sides of the elytra that seems
quite characteristic.

Color: Varies from yellowish brown to al-
most dark brown. Usually quite uniformly colored, ex-

cept for the two dark spots on vertex and pronotum.
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Males and females colored alike. More uniform in
color than the following species.

External genitalia: Female, last ventral
segment three-fourths as long as wide, tapering
through posterior third, hind margin usually elevated;
pygofers broad, exceeded by ovipositor. Male, valve
about twice as broad as long, slightly produced me-
dially, plates broad at base, tapering evenly _
to acute tips. The straightness and evenness of the
Plates is characteristic; pygofers shorter than plates
and almost hidden by the latter.

Male internal genitalia: Styles cludb-shaped

terminating in two short lobes, the inner of which is
sharply pointed; connective broad and well-developed,
consisting of a short caudally directed portion and
a long part directed cephalad to unite with the oeda-
gus; oedagus consists of a broad T-shaped portion
from the base of which arises a very long slender
process extending caudad beyond the margin of the
pygofers.

Rile
Distribution: Douglas,Afgbette and Pottawa-

tomie counties have furnished the Kansas specimens
hitherto collected. There are specimens from Kansas
City, Mo., in the Snow collection. The range of this

species would seem to be that of the preceding.-
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Hosts: Osborn and Ball give the following
host plants: Horse-radish, beet, Helianthus, Bupator-
ium,

Agallia constriota Van D..

Agallia constricta Van D.., Can. BEnt., XXVI, p. 90, 1894,

Agallia constricta O. & B., Proc. Dav. Acad. Sci.
~ VII, p. 52, 1898.

Agallia constricta De L., Tenn. St. Bd. Ent.,
Bul. 17, ». 13, 1916.

Agallia constricta Van D., Cat. Hemip. N.A.,p. 572,1917

Form: A good deal like preceding species but

somewhat smaller, not so robust, elytra longer and nar-
rower. Length, 3.5 to 4mm. Vertex slightly longer next
the eyes than elsewhere, posterior margin slightly
elevated; pronotum twice as wide as long, anterior
margin strongly convex, posterior margin slightly con-
cave, humeral margins distinctly developed at the ex-
pense of the practically obsolete lateral margins.

Color: Much the color of 4-punctata. The

type shows a pair of large black spots on vertex,

and a pair on posterior half of pronotum. Vertex
with median brown line extending the length of the
pronotum and almost entire length of scutellum. FPost-
erior half of scutellum lighter colored than the rest

of the quite uniformly colordd body.
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External genitalia: Female, last ventral

segment about as long as wide, posterior half de-
pressed on either side of a median carinate line,
posterior margin obtusely rounded; pPygofers wide and
slightly exceeded by ovipositor. Male, valve twice
as broad as long, margins parallel; plate long and
narrow, constricted near middle, making these organs
very characteristic; pygofers large, equalling or

exceeding the plates.

Male internal genitalia: Style of same type

as in 4-punctata only the processes here are much

longers connective T-shaped, not as wide as in i:
punctata. and without the bend of the former; oeda-
gus large, horn-shaped with small dorsal process at
base and bifid at tip.

Distributinn: This species, like the pre-
ceding, seems to be found only in Eastern Kansas as

shown by the following map:
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Hosts: Our specimens were taken when
sweeping grasses and weeds, on alfalfq and at elec-
tric lights. It seems tqbe quite a general feeder

occurring on a variety of food plants.

Genus Aceratagallia Kirk.

This is the third group of Osborn and
Ball. These forms are readily separated from the
other members of the Agallia group by the coarsely
punctured and transversely striated pronotum. There
are no round black spots on the pronotum which is
either unicolorous or marked with dark bands.

The three members of this genus that occur

in the State may be separated by the following key:

Key to Species

A. Spots on vertex large, usually dark
fOrms. « « « « ¢« « « o s« + « « « « o 8anguinolenta.
AA. Spots on vertex small, lighter forms.
B. Elytra greatly exceeding tip of abdomen.
uhleri.
BB. Blytra scarcely exceeding tip of

abdomen. o o ¢ o o o o o o s o o cinerea.
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Aceratagallia sanguinolenta (Prov.)

Bythoscopus sanguinolentus Prov.. Nat. Can. IV
p. 376, 1872,

Bythoscopus siccifolius Uhl., Bul. U. S. Geod. Geog.
Surv., I, p. 359, 1876,

Agallig siccifolius Van D,, Can. Ent., XXI, p.9, 1889,

Agallia sanguinolenta Van D., Ent. Am., V, p.166, 1889.
Agallia sanguinolenta G. & B., Hemip. Colo., p.81, 1895,

Agallia sanguinolenta 0. & B., Proc. Dav. Acad. Sci.,
VII, p.58, 1898.

Agallia sanguinolenta Gibs, U. S, Dept. Agr., Busg Ent.,
Bul. 737, 1916.

Agallia sanguinolenta DeL., Tenn. St. Bd. Ent.,
Bul. 17, p. 14, 1916.

Azallia sanguinolenta Van D., Cat. Hemip. N.A.,
p. 573, 1917.

Acallia sanguinolenta Fent., Ohio Jl. Sci., XVIII, XNo.6,
p. 182, 1918.

Form: A short, broad and quite flattened
species. Length about 3mm. Vertex longer than in pre-
ceding members of Agallia group and distinctly lomger
at middle than next to eyes. Pronotum twice wider
than long, transversely striated especially on poster-
ior two-thirds with anterior margin broadly rounded,
posterior margin truncate or very slightly concave,
lateral margin very short, humeral margin straight.

Blytra broad, little longer than abdomen in female,
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considerably longer in some males.

Clolor: Light grey with markings varying
from very light to very dark. Vertex with two large
black spots, broad median brown band and brown lines
next the eyes. Face with suture, six or seven pairs
of frontal arcs and a median line om clypeus brown.
Pronotum with an interrupted arc of six brown dashes
parallel with anterior margin and with three longitud-
inal brown lines running caudad from the arc, the
median band with a light band in its middle. Elytra
with a mottled appearance, nervures brownish.

External genitalia: Female, last ventral

segment over twice as wide as long, posterior margin
sinuate, appearing to have two small lobes separated

by a median notch; pygofers broad and exceeded by the
ovipositor. Male, valve short, about six times as
wide as long, truncate, lateral margins strongly nar-
rowed posteriorly; plates broad, tapering to truncated
tips; Dbases appearing constricted because enclosed

by pygofers whose tips thickly set with coarse hairs,
slightly exceed tips, of plates.

Male internal genitalia: Styles composed

of cephalic club-shaped portion with the clubs bent
mesad and a caudal flat part with the inner margin

strongly serrate for its entire length and the latero-
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caudal corner drawn out into a long, stout point,
points for attachment of connective very prominent;
connective with broad rounded base, slightly concave
on anterior margin, and with well developed stem; :
oedagus short and stout, U-shaped, with arms short.
Collar at base of anal tube V-shaped with sides
strongly divergent and appearing to be composed of

five segments.

Distribution: This species seems to be

more widely distributed in the State than any other
of the Agallia group. The records show it reaching
further west than the others, as shown by the follow~

ing map:
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Hosts: This is one of the species of econ-

omic importance feeding especially on members of the
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Leguminosae. It is very common on alfalfa and clover

but may be often found in large numbers on wheat, bar-

ley and rye, and also on wild grasses.

Aceratagallia uhleri (Van D.)

Agallia uhleri Van D., Can. Ent., XXVI, p.91, 1894.

Agallia uhleri 6. & B., Hemip. Colo., p.81, 1895.

Agallia uhleri 0. & B., Proc. Dav. Acad. Sci., VII
P. 59) 1898'

Agallia uhleri Van D., Cat. Hamip. N.A., p.574, 1917.

Form: ﬁot as broad and flat as sanguino-
lenta, elytra much longer. Length, 3 - 3.25mm. Vertex
shorter than in sanguinolenta. very slightly longer me-
dially than next to the eyes. Pronotum with anterior
margin broadly rounded, posterior margin slightly con-
cave, lateral margin long, reaching the eyes.

Color: The type shows the vertex bearing two
black spots, smaller than in sanguinolenta: pronotum
shows two small brown sﬁots closer together than spots
of vertex, and about a fourth of the way back from the
anterior margin; scutellum with two large, black tri-
angular basal vépots, the greater portion of which show
up black through the pronotum; elytra light gray with
darkernervues showing this nervures of hind.wings.

External genitalia: Female, last ventral
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segment broader than long, slightly narrowed post-
eriorly, posterior margin appearing bilobed because
of large median incision which reaches nearly half
the distance to the base; pygofers broad, slightly
exceeded by ovipositor. Male, valve about five times
as wide as long, lateral margins fusing with poster-
ior margins to form a regular curve; plates short
and stout, slightly tapering and cupping to very
broad truncate tips, base enclosed by pygofers, which
slightly exceeding tip of plates, form a median keel.

Male internal genitalia: ©Styles of same

type as in ganguinolenta dut without latero-caudal

corner drawn out; connective much as in sanguinolenta
and yet differing in several details; oedagus with
rather long arm for attachment to. connective and two
arms forming a very shallow V, the whole forming an
irregular V with the base formed by the part attached
to the connective.

Distribution: This species seems to have a

state-wide distribution, as shown by the following

map.
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Hosts: Definite host plants seem to be unknown.
It is generally taken sweeping the prairie grasses.
Agallia cinerea O. & B.
Agallia cinerea O. & B., Proc. Dav. Acad. Sci.,
VII, p.62, 1898.
Agallia sanguinolenta var. inconspicua Bak.,
Psyche, VIII, p.198, 1898.
Agallia cinerea Ball, Psyche, IX, p.128, 1900.
Agallia cinerea Van D., Trans. San Diego Soc. FNat.
Hist. II, p.52, 1914.
Acpllia cinerea DeL., Tenn. St. Bd. Ent., Bul.l7,
pP. 14, 1916.
Agallia cinerea Van D., Cat. Hemip. N.A., p.574, 1917.

Form Smaller than the other species of

broad and flattened. Vertex broad
long as in any member of this group, distinct-
Pronotum

coarsely punctured,

anterior margin broadly convex, posterior margin
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slightly concave, humeral margin long, reaching

the eyes. ZElytra a little longer than the abdomen.
Color: Generally uniformly light cinereous

except for two small black spots on vertex. Much

lighter than uhleri. being the lightest colored

member of the Agallia group.

External genitalia: Female, last ventral

segment a little less than three times as long as
broad, posterior margin slightly sinuate with a faint
median notch; pygofers broad, barely exceeded by
tip- of ovipositor. Male, valve about five times as
wide as long, posterior,with lateral margins forming
a regular curve; plates not as broad proportionately
as in uhleri,., tapering to somewhat truncate tips;'
pygofers enclosing base of plates and slightly ex-
ceeding them, meeting in a median ridge.

Male internal genitalia: Styles with broad

basal club-shaped portion much as in two preceding

species, but terminal half sinuate and terminal fourth
broadly rounded and serrate medially with caudo-lateral
corner drawn out into strong point much as in sanguin-

olenta.

Distribution: So far this species has been

taken only in the southeastern corner of the State, as

shown by the following maps



, ‘ 106
CHEYENNE | RAWLINS | DECATUR| NORTOR| PHILL. |sMiTH [oEwewL| REPP | wAsH | MARSH | NEML BR‘)""N[@
- I CLOUD
SHERMAN |THOMAS | SHERL. |GRAH |ROOKS | osg. |FHTCH CLAY 5 POTTA. [VACK. ol
=N
—Jormaw JEFF LEA\/E
WALLACE| LOGAN | GOVE |TREGO| ELLIS | RUSS f— SEART g [SHATS
DICK
AL DOUG. |JOHN
= ELLSVY E MORRIS 0SAGE
GRE'LY| WicH.| SCOTT|LANE| NESS [ RUSH |ARTON FRANK| AR
RICE | FPHER|MARION| cpyacr LYON
PRWNEE COFFEN ANDER| L1
HAM  [kear| FINNEY | HODGE. STAE = aRvEY ¢ bl
o RENO
: GREEN:|woop. | Aury| 8
GRAY| FORD BUTLER s
STAN. |6RANT{HASK] Kkiowa | PRATT] (6 [ SEDGE. WILSON| NEOS
| .
ELK. CEW.
MORT,| STEV. [SEW. | MEAD |CLA M \ o e
RK [COMAN.| BARBER | HARP. |SUMNER | COW. [crast fronT. | R [chBka
|

Hosts: The definite host is unknown, our

specimens being taken when sweeping in pastures.

Genus lIdiocerus Lewis

This genus contains rather large wedge-
shaped insects which taper gradually from the wide
head backward. The vertex is short, the margins par-
allel. The male éntennae frequently end in flattened
discs. The @lytra are long and narrow, usually exceed-
ing the abdomen, and have a very large appendix. All

of our forms live in trees, chiefly willow, cottonwood,

and Crataegus.

Eight species of this genus have been taken
in the State, but four other species lielyoccur in our

fauna and are therefore included in the key.
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Key to Species.
A. Vertex with two round black spots.
B. Spots on vertex large, scarcely more than
their own diameter from the eyes.
C. Without black spots on pronotum and scutellum.
D. Clavus unicolorous. . . . . . fitchi.
DD. Basal half of clavus bright

yellow. « « « « « +« « « .+ . . provancheri.
CC. With black spots on pronotum and

scutellum. . . . . . . . . . . . crataegi.
BB. Spots on vertex small, two or more times
their own diameter from the eyes.
C. Nervures of elytra not distinctly alter-
nating in color; outer anteapical cell,
if present, triangular.
D. Green forms, dark line along sutural
margin of elytra. « « . « . . snowi.
DD. Brown forms, without dark lines on
sutural margin of elytra. . . ramentesus.
CC. Nervures of elytra usually alternately light
and dark,outer anteapical cell long and narrow.
D. Cross nervure between first and second

sectors broadly white. . . . . moniliferae.

Adapted from Osborn and Ball, Proc. Dav. Acad. Sci.,
VIiI, p. 125, 1898.
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DD. Cross nervure between first and second
sectora not broadly white,

E. Species langer, Smm or over, darker;
male antennae with moderate discs on
longer filaments. . . . . .alternatus.

EE. Species smaller, 4.5mm or less,
lighter; male antennae with very
large discson very short
filaments.... . . . . . . . verticis.

AA. Vertex without round black spots.
B. With dark band on sutural margin of elytra.
suturalis.
BB. Without dark band on sutural margin of
elytra.
C. Size large, over 5mm long.
D. Outer anteapical cell present, male
antennal discs large. . . . . pallidus.
DD. Outer anteapical cell absent, male
antennal discs very small. . .duzeei.
CC. Size smaller, less than Smm long, elytra
hyaline, showing dark nervures of the

wings. . « » « o + . o BErVAatus.
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Idiocerus fitchi Van D.

Idiocerus fitchi Van D., Can. Ent., xIi, P.383,1909
n.n. for maculipennis Fh.)

Idiocerus maculipennis ¥h., Hemop. N.Y. St. Cab .,
P.59, 1851.

Bythoscopus maculipennig Walk., List Hemop., IV,
p. 1161, 1852,

Idiocerus maculipennis Van D., Psyche, V, p.388, 1890.

Idiocerus maculipennis 0. & B., Proc. Dav. Acad. Sci.,
VII, pp. 73,127, 1898.

Idiocerus maculipennis Osb., 20th Rept. N.Y. St. Ent.,
p. 507, 1905.

Idiocerus fitchi Britt. & Saund., Can. Ent., xlix,
p. 149, pl. IX, 1917.

Idiocerus maculipennis Van D., Cat. Hemip. N.A.,
p. 580, 1917.

This species has not yet been reported from
the State, but likely occurs here. It is a chestnut
brown species with two large black spots on the vertex,
the costal margin of the distal half of the wings
with two large dark brown spots separated by a large
hyaline band. Length, 5.25 - 5.75mm. Ball records it

as abundant on hawthorn and crabapple.

Idiocerus provancheri Van D.

Idiocerus peovancheri Van D., Can. Ent., XXII, p.1l1l,1
~ (#.n. for clitellarius Prov.)

Bythoscopus clitellarius Prov., Pet. Faune Ent. Can.,i
p. 288, 1890.
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Idiocerus provancheri Osb., Proc. Ia. Acad. Sci.,
I, pt. 2, p. 126, 1892,

Idiocerus provancheri O. & B., Proc. Dav. Acad. Sci.,
VII, p. 127, 1898.

Idiocerus provancheri Osb., Me. Agr. Exp. Sta.,
Bul. 238, p.77, 1916.

Idiocerus prowvancheri Van D., Cat. Hemip. N.A.,
p. 580, 1917.

This is another of the forms which, though
not yet reported from Kansas, likely occur here. The
females are fulvous brown, the males darker, but both
readily recognized by having broad yellow stripes on
the base of clavus. Length, 5 - 5.3mm. Occurs on

Crataegus.

Idiocerus crataegi Van D.

Idiocerus crataegi Van D., Can. Ent., XXII, p.110, 1890.

Idiocerus crataegi O. & B., Froc, Dav. Acad. Sci.,
= vii, p. 128, 1898.

Idiocerus crataegi Osb., 20th Rept. N.¥Y. St. Ent.,
p. 507, 1905.

Idiccerus crataegi Van D., Cat. Hemip. N.A., p.580, 1917.

This species will likely be found in the
State sooner or later, though it has not yet been t?ken
here. It is slightly smaller than the preceding species,
olive drab in color, and at once recognized by the two

rows of black spots on the vertex, prothorax and scu-



111

tellum. Length, 4.75 - 5.25mm. Feeds on Crataegus.

Idiocerus snowi G. & B,

Idiocerus snowi G. & B., Hemip. Colo., p. 79, 1895.

Idiocerus snowi O. & B., Proc. Dav. Acad. Sci.,
VII, p. 129, 1898,

Idiocerus snowi Van D., Cat. Hemip. N.A. p. 579, 1917.

Form: Larger and usually more slender than
preceding species. Length, 5.25 - 5.75mm.

Color: Pale green except for two small
black spots on vertex, a dark bamd. or sutural margin
of elytra from tip of scutellum to tip of clavus. '
Elytra hyaline and with tips often someﬁhat dusky or
brownish.

BExternal genitalia: Female, last ventral

segment less than three times as wide as long, lateral
margins short, broadly curving with posterior margin
to point of greatest length of the segment on either
gide of the broad but shallow median notch. Pygofers
large, but exceeded by the ovipositor for more than a
third of their length. Male, last ventral segment
'short except on median line, posterior margin sinuate
with a large, obtusely pointed median tooth; plates
rather slender, somewhat exceeding the pygofers, but

not exceeding the anal tube.
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Male internal genitalia: Styles large,
basal portion slender and straighter, distal portion
stout and broadly curved; connective broad, corners
attached to styles prominent, bearing a large ventral
process, slightly concave at the end where it attaches
to the oedagus; oedagus composed of a dorsal shorter
heavy process for attachment, and a longer ventral
process terminating in a sharp point, and bearing at
about its distal third, a pair of diverging anteriorly
directed processes, giving this process an arrow head
appearance. Around the base of the anal tube is a
heavy set U-shaped collar with the arms of the U
slightly diverging.

Distribution: This species likely occurs

thoughout the State, for specimens have been taken in
the extreme western and eastern porticns, as shown by

the following map:
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Idiocerus ramentosis (Unl.)

Bythoscopus ramentosus Uhl,, Bul. U.S. Geol. Geog.
Surv., III, p. 465, 1877,

(Idiocerus inscriptus Uhl. MS) in collections.

Idiocerus ramentosus Van D., Psyche, V, p. 389, 1890,

Idiocerus yAarticis Prov., Pet. Faune Ent. Can.,
III, p. 292, 1E&90.

Idiocerus mimicus G. & B., Hemip. Colo., p.76, 1895.
Idiocerus ramentosus G. & B.,Hemip. Colo., p.79, 1895.

Idiocerus brunneus O. & B., Proc. Dav. Acad. Sci.,
VII, pp. 72, 129, 1898.

Idiocerus ragmrentosus O. & B., ¥roc. Dav. Acad. Sci.,
VII, p. 137, 1898.

Idiocerus ramentosus Gibs., Can. Ent. XLIX, p.75, 1917.

Idiocerus ramentosys Van D., Cat. Hemip. N.A., p.579,
1917.

This is another species whieh though not

yet reported, will likely be found in Kansas.
It is a rather broad form, of a cinnamon
brown color, and having two small black spots on the

vertex. Length, 5.5mm. It is a willow-feeding form.

Idiocerus moniliferae O. & B.

Idiocerus moniliferae O. & B., Froc. Dav, Acad. Sci., VII
pp. 71, 131, 1898.

Idiocerus moniliferae Tuck.,.Kans.Univ.Sci. Bul.,
Ivo p'659 1907'

Idiocerus moniliferae Van D., Cat. Hemip.N.A., p.578, 1917
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Form: Rather broad and somewhat flattened.
Length, 5.5mmnm.

Color: BPBrownish species. Vertex and pro-
notum rather irregularly marked with dark brown, scu-
tellum with large dark triangular basal marks, and
light brown median band between the two, and two similar
light brown bands on posterior portion. Face with dark
band above ocelli, and other irregular markings. Ely-
tra hyaline with nervures alternately light and dark,

and differing from alternatus and verticis by having the

cross nervure between the sectors broadly white.

External genitalia: Female, last ventral

segment medially produced posteriorly and slightly
notched; pygofers broad and long, only slightly ex-
ceeded by tip of ovipositor. Male, last ventral segment
with very short lateral margins, posterior margin great-
ly produced posteriorly, forming a very large ob-
tusely pointed median projection; plates short and
stout, exceeded by tips of pygofers; antennae without
discs.

Riley, )
Distribution: Douglas,and Wallace counties

are the only ones in which specimens have been taken.

Host: Cottonwood.
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Idiocerus alternatus Th.

Idiocerus alternatus Fh., Homop. N.Y. St. Cah.
p. 59, 1851,

List
Bythoscopus alternatus Walk., Homop. I1I, p.876, 1851,

Idiocerus interruptus G. & B., Hemip. Colo., p.74, 1895,

Idiocerus alternatus O. & B.,, Proc. Dav. Acad. Sci.,
= VII, pp.70, 131, 1898.

Idiocerus alternatus Osb., 20th Rept. N.Y. St. Ent.,
p. 506, 1905,

Idiocerus alternatus Osb., Me. Agr. Exp. Sta.,

Bul. 238, p.93, 1915,

Idiocerus glternatus DeL. Tenn. St. Bd. Ent.,
= Bul. 17, p. 10, 1916.

Idiocerus alternatus Van D., Cat. Hemip. N.A.,

p. 577, 1917.

Form: Smaller and not as robust as preced-

ing species. Length, 5 - 5.25 mm,

Color: Brownish species, much as in pre-
ceding species. Vertex with two small black spots.
Broad median white band on pronotum and extending on
to vertex. Elytra with nervures alternately light and
dark, a distinct broad light band across the tips of
the outer claval nervures and a smaller one & the tip
of the clavus; cross nervure between the sectors dark.

External genitalia: Female, last ventral
segment short, posterior margins truncate or slightly

sinuate with faint median notch, lateral margins strong-
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1y narrowed posteriorly, pygofers broad and long, but
exceeded by the ovipositor for a third their length.
Male, ventral segment very short except for two large
lateral lobes separated by a wide and deep median in-
cision in which is a very small median lobe; plates,
slightly exceeded by the long pygofers; antennal
discs nearly circular.

Distribution: So far, we have records of

the collection of this species from four northern
. Ri
counties, namely: Douglasfi%%batur and Rawlins.

Hosts: Willows.

Idiocerus verticis (Say)

Jassus verticis Say, J1. Acad. Nat. Sci. Phila.,
VI, p. 308, 1831; Compl.- Writ.,
ii, p. 383.

Bvthoscopus verticis Unl., Bul. Ue.S. Geol. Geog. Surv.,
iii, p. 465, 1877.

Idiocerus verticis Van D., Psyche, v, p. 389, 1890.

Idiocerus verticis G. & B., Hemip. Colo., p. 80, 1895.

Idiocerus verticis 0. & B., Proc. Dav. Acad. Sci.,
vii, p. 132, 1898.

Idiocerus verticis Osb., 20th Rept. N.Y. St. Ent.,
Po 507i 1905°

Idiocerus verticis DeL., Tenn. St. Bd. Ent.,
Bul. 17, p. 11, 1916.

Idiocerus verticis Van D. Cat. Hemip. N.A.,Dp. 577,1917.
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Form: The smallest member of the genus

in Kansas. Length, 4.25 - 4.5 mm,

Color: Pale brownish to nearly white. Pair
of small black spots on vertex. Pronotum with light
brown markings on disc. Scutellum with basal angles
black or brown. Brown nervures of elytra usually in-
terrupted with white, dark specimens showing light
spot across middle of clavus.

External genitalia: ZFemale, last ventral
segment much as in g&&g;gg&gg,short, posterior margin
usually slightly sinuate on either side of the slight-
ly produced ardi faintly notched median portion, lateral
margins strongly narrowed posteriorly; pygofers exe
ceeded by the ovipositor by about one-third their

length. Male, last ventral segment as in alternatus,

with long lateral lobes, large median incision with
small median lobe, median incision sometimes not as
deep as in alternatus: plates, long and slender,
equalling the long pygofers; antennae very short

with very large disc.

Male internal genitalia: Styles smaller

than in snowi, basal part more slender; connective
with three basal processes, as in gnowi, but upper

portion narrow, only half as wide; oedagus Y-shaped,
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with distinct base and slender upper arm, lower
arm simple without the errov-head appearance as in
snowi; collar around base of anal tube slender and

open slightly at tip, forming almost a complete

circle.

Distribution: A species seemingly occurring

over the 8tate, as shown by the following map:
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Hosts: Willows.

Idiocerus suturalis Fh.

Idiocerus suturalis Th., Homop. N.Y. St. Cab.,
Pe 599 18510

Bythoscopus suturalis Wagg., List Homop., iv, p.1162,
1852

Idiocerus suturalis Van D., Can. Ent., xxi, p. 8,1889.
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Idiocerus suturalis Van D., Psyche, v, p. 388, 1890.

Idiocerus suturalis G. & B., Hemip. Colo., p.80, 1895,

Idiocerus suturalis O. & B., Proc. Dav. Acad. Sci.,
vii, p. 134, 1898.

Idiocerus suturalis Ball, Can. Ent., XXXIV, p. 311,1902.

Idiccerus suturalis Osb., 20th Rept. N.Y. St. Ent.,
p. 506, 1905,

Idiocerus suturalis Osb.., Me. Agr. Exp. Sta., Bul.
238o p‘ 959 1915'

Idiocerus suturalis Van D., Cat. Hemip. N.A.,
p. 576, 1917.

Form: Larger than preceding species.

Length, S - 5. 75m.

scutellum fregquently marked in places with light
brown, the basal angles of the latter sometimes with
black triangles; elytra with sutural margins broadly
marked with brown band which narrows to tip of clavus
and then expands on membrane into a smoXy area.
External genitalig: FYemale, last ventral
segment with laﬁeral margins about half as long as
median length, due to a broad median lobe; pygofers
broad and long, exceeded by ovipositor by about one-
fifth their length. Male, last ventral segment very
narrow, median incision broad and with a broad, short,
triangular process; plates long and narrow, exceeding

the short pygofers.
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Distribution: Hitherto taken only in Doug-

las and Logan counties.
Hosts: Willows seem to be the ordinary
host. Van Duzee reports taking specimens from poplar

and birch also.

Idiocerus pallidus Fh.

Idiocerus pallidus ¥h., Homop. N.Y. St. Cab.,
Pe 59’ 1851°

Bythoscopus obsoletus Walk., List Hompp., iii,
p. 873, 1851.

Bythoscopus pallidus Walk,, List Homop., iv,
p. 1162, 1352,

Idiocerus pallidus Van D., Can. Ent., xxi, p. 8, 1889.

Idiocerus unicolor Osb., Proc. Ia. Acad. Sci., i,
' pt. 2, p. 126, 1892,

Idiocerus pallidus G. & B., Hemip. Colo., p.76, 1395.

Idiocerus pallidus 0. & B., Proc. Day. Acad. Sci.,
vii, p.135, 1898.

Idiocerus pallidus Osb., Me. Agr. Exp. Sta., Bul.
238' p’ 93) 1915'

Idiocerus pallidus DeL., Tenn. St. Bd. Ent., Bul.
17, p. 11, 1916.

Idiocerus pallidus Gibs., Can. Ent., xlix, P.75,1917.

Idiocerus pallidus Van D., Cat. Hemip. N.A.,p. 575,
1917.

Idiocerus pallidus Fent., Ohio J1l. Sci., xviii,
No. 6, p. 182, 1918.
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Form: This and the following species are
the 1arges£ members of this genus known to occur in
the State. Broad. Length, 6 - 6.5mm. Distinguished

from dugeei by usually having long outer triangular
outer anteapical cell.

Color: Our specimens are almost uniformly
pale green with the eyes reddish-brown. BElytra are
frequently iridescent but not fuscous tipped as in
duzeei.

Bxternal genitalia: Female, last ventral
segment about one-fourth as long as wide laterally,
but nearly one-half as long as wide medially, due to
large rounded median lobe on posterior margin; pygofers
exceeded by ovipositor for about one-third their length.
Male, last ventral segment narrow, tip of triangle, in
wide median incision, reaching posteriorly to point in
line with lateral lobes; plates very long and narrow,
frequently greatly exceeding the short pygofers.

Internal male genitalia: Styles large with

basal portion much larger proportionally than in verticis;:
connective of same type as in yverticis but with dorsal
portion wider, though not as wide as in snowi. and with
end fastened to oedagus much more deeply emarginated

than in the latter; oedagus without basal portion as

in verticis, dorsal arm very heavy and with heavy ventral
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portion provided with retorselateral processes which
however, are nearer the apex than in snowi, giving the
arrow-head appearance; antennae with moderately large
oblong discs.

Digtribution: Taken only in Harvey, Harper, Ri-
ley,Pottawatomie and Wyandotte counties.

Hosts: Willows. Dr. Osborn gives poplar
as a host too. Crevecoeur records sweeping specimens

from weeds in a pasture.
Idiocerus duzeei Prov.
Idiocerus duzeei Prov., Pet. Faune Ent. Can.,

iii, p. 292, 1890.

Idiocerus perplexus G. & B., Hemip. Colo., p.78, 1895.

Idiocerus perplexus Bak., Bnt. News, viii, p.54, 1897.

Idiocerus duzeei 0. & B., Proc. Dav. Acad. Sci.,

vii, p. 136, 1898.
Idiocerus duzeei Bak., Can. Ent., xxxii, p.207, 1900.

Idiocerus perplexus Tuck, Univ. Kans. Sci. Bul.,
iv, p.65, 1907.

Idiocerus perplexus Osb., Me. Agr. Exp. Sta., Bul.
238, p.95, 1915.

Idiocerus perplexus Van D., Cat. Hemip. N.A.,
p.577, 1917.
Form: Slightly larger than pallidus, elytra
longer, broad, rarely having outer anteapical cell.

Length, 6 - 7 mm,
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Lolor: Yellowish green, pronotum greenish,
scutellum and elytra golden yellow, latter becoming
smoky at tip in female and darker still in male.

External genitalia: Female, last ventral
segment longer laterally than in pallidus. and there-
fore having a less prominent lobe medially on the
posterior margin; pygofers broad and long, slightly
exceeded by ovipositor. Male, last ventral segment
much as in pallidus but with median triangular lobe
not quite as long; valves long and narrow, greatly
exceeding the short pygofers; antennal disc more
slender than in pallidus.

Distribution: Taken only in Pottawatomie
and Riley counties.

Hosts: Osborn and Ball give cottonwood as

the host of this species.

Idiocerus nervatus Van D.

Idiocerus nervatus Van D., Bul. Buf. Soc. Nat. Sci.,
v, pp. 194, 205, 1894.

Idiocerus nervatus G. & B., Hemip. Colo., p. 76, 1895.

Idiocerus nervatus O. & B., Proc. Dav. Acad. Nat. Sci.,
vii, p. 137, 1898.

Idiocerus nervatus Osb., 20th Rept. N.Y. St. Ent.,
p. 506, 1905.

Idiocerus nervatus DeL., Tenn. St. Bd. Ent., Bul, 17,
p. 11, 1916,




Idiocerus nervatus Van D., Cat. Hemip. N. A,,

p‘ 5759 1917.

Form: Next to verticis the smallest mem-

ber of the genus found in the State. A small, stout
species with long elytra. Length 4.5 - 4.75 mm.

Color: Quite uniformly greenish to yellow-
ish in color. Elytra quite hyaline, showing clearly
the dark nervures of the under wings.

Zxternal genitalia: Female, last ventral
segment little over twice as broad as long, lateral
margins rounding, posterior margins truncate ér
slightly sinuate to two very small median lobes,
separated by suggestion of a median notch; ovipositor
exceeding pygofers by nearly one-third their length.
Male, last ventral segment short, very wide median
excision bearing distinct acutely pointed lobe; valves
long and narrow, but not exceeding the long pygofers;
male antennal disc small and nearly circular.

Internal mgle genitalia: Styles with very
small basal portion, even smaller than in yerticis:

connective of same type as in verticis except that

dorsal portion is more slender; oedagus like that of

verticis except for the small pair of retrose processes

near the tip.

Distribution: Taken in Crawford, Douglas,

Riley .
Aand Ottawa counties.

Hostg: Willows.
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Genus Bythoscopus Germ.

To this genus belong short, stout species
with the head narrower than the prothorax, the anterior
margin of which is not produced beyond the anterior
margin of the eyes. The vertex is short, often with
the margins nearly parallel, but frequently much longer
on the median line than next the eyes. The pronotum
is large with very distinct, parallel, transverse stria-
tions. The elytra are subcoriaceous, short, deeply
punctured and with the punctures bearing short hairs,

Only one species of this genus has bheen re-
corded from Kansas, but it is probable that the follow-

ing two occur,

Key to Species.
A. Size 5.75mm or over, more slender forms. .laetus.
AA. Size 5mm or less, short, broad forms. . . gpicalis.
Bythoscopus laetus (Uhl.)
Pachyopsis laetus Uhl, Bul. Geol. Geog. Surv., iii,

p. 466, 1877.

Macropsis laetus Ball, Ohio Nat., iii, p.397, 1903.

Bythoscopus laetus Van D., Cat. Hemip. N.A.,
p. 539, 1917.
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This large green species has not yet been
taken in Kansas. Its host plant Rhus aromatica occurs
here as well as on the plains of Colorado where it has
been taken. Its pink variety paetus Ball, reported by
Ball to occur on the fruit clusters of the plant, should
also be found here. Length, 5.75 - 7 mm.

Bythoscopus apicalis (0. & B.)
Macropsis apicalis O. & B., Proc. Dav. Acad. Sci.,
vii, p.64, 1898.
Macropsis alabamensis Bak., Psyche, ix, p.58, 1900.

Macropsis agpicwlis Ball, Psyche, ix, p.129, 1900.

Macropsis apicglis DeL., Tenn. St. Bd. Ent.,
Bul. 17, p.9, 1916.

Bythoscopus apicglis Van D.. Cat. Hemip. N.A.,
p. 589, 1917.

Form: Short and broad. Vertex very short
and narrow. Pronotum distinctly striated transversely,
much broader than head, lateral margins long and wid-
ening posteriorly, humeral margins about as long as
lateral margins, posterior margin broadly and slightly
concave. ZRlytra appearing broad and short but exceed-
ing abdomen, appendix large and glabrous but rest
of elytra deeply punctate with each puncture bearing

a prominent hair.

Color: Uniformly bright green except for
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small black spots on apex of elytra.

External genitalia: Female, last ventral
segment a little over twice as long as broad, posterior
angles prominent with posterior margin sinuate to
s8lightly produced broad median lobes with shallow notch
between them; pygofers long, barely exceeded by tip of
ovipositor or equalling or even exceeding ovipositor.
Male, valve very large, prominently elevated on median
line, as long as broad, posterior margin broadly convex.

Male internal genitalia: The plates are com-

Pletely covered by the valve and are therefore here de-
scribed with the internal organs. They are over twice
as long as wide having the outer anterior angle produced
to0 connect with the styles and also having the inner
posterior angles greatly produced and pointed, outer
posterior angle large and broadly rounded, making the
plate the broadest at this point. They are peculiar
also in their position, standing almost vertically in-
stead of being in the ordinary horizontal position.
Styles are long and slender and somewhat curved, aris-
ing from the top or really the anterior end of the
plates. The connective here seems to be composed of a
U-shaped piece attached to the top of the plates. This
piece has a small anterior lobe to which ere fastened

a pair of long chitinous organs widest near the middle
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and tapering to ends, one anteriorly curved and the
other posteriorly. These organs look much like styles
but judging from their vertical position and their re-
lation to the other parts, I would conclude they were
rarts of a very characteristic connective rather than
a second pair of styles. To a point near the middle
of these latter organs is fastened the oedagus consist-
ing of a large triangular dorsalpiece, when viewed
laterally, from the base of which there extends caudad
the lower portion of the oedagus which consists of two
slender processes very much shorter than the styles.
In the sides of the pygofers are imbedded two long
chitinous organs as illustrated.

Distribution: Douglas County is the only

place within the State where this species has been
taken. There are specimens in the Snow Collection
from Kansas City, Mo. It should occur wherever its

host is found.

Hosts: Seemingly confined to honey locust.

Genus Macropsis Lewis

In this genus the vertex forms only a narrow margin
to the pronotum, the head being almos?t entirely de-

flexed. It is as wide as the short and broad prono-
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tum, the anterior margin of which is distinctly pro-
duced beyond the anterior margin of the eyes. The
lateral margins of the pronotum are short, the poster-
ior margin broadly or angularly concave, and its sur-
face is distinctly and obliquely striated. The scu-
tellum is broadly triangular and with a transverse
depression before the apex. Elytra are thin and rather
long.

Seven species of this genus likely occur in
Kansas, five of which have been tazken here. These may

be separated by the following key:

Key to Species
A. General color above fuscous or rusty brown.
B. Face marked with fuscous. . . . . . .tristis.
BB. Face unicolorous. « « « « + « « « » oirimaculata.
AA, General color orange or green.
B. Elytra brownish or with dark brown median
stripe.
C. Pronotum green, elytra with broad median
Pande « o o« o o o o s o o o« + o o suturalis.
CCe. Pronotum yellow, elytra brownish. crocea.
BB. Elytra greenish or slightly fuscous in male.
C. Larger species, vertex pointed, propleura

of both sexes marked with black

BPOLe ¢ ¢ o 4 o 4 e e o o 0 s e erythrocephala
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CC. Smaller species, vertex more obtusely
angled, propleura of female unmarked.
D. Females 5 - 6 mm long, males with
spot on propleura. . . . . . . viridis.
DD. Females less than 5mm long, males with

propleura unmarked. . . . . . -gleditschiae.

Adapted from Osborn & Ball, Proc. Dav. Acad. Sci.,
vii, p. 114, 1898,

- Macropsis tristis (Van D.)

Pediopsis tristis Van D.., Can. Bnt., xxii, p. 249, 1890.

Pediopsig tristis Osb., Proc. Ia. Acad. Sci., i,
pt. 2, p. 126, 1892,

Pediopgis tristis O« & B., Proc. Dav. Acad. Sci.,
vii, pp. 66, 115, 1898.

Pediopsis tristis Ball, Ohio Nat., iii, p.398, 1903.

Macropsis tristis Van D., Cat. Hemip. N.A., p.585, 1917.
This species very likely occurs in Kansas.

It is a grayish bvrown form with face marked with a

black band above and large spot below the ocelli.

Striations of pronotum very distinct. Scutellum with

dark triangular spots on basal angles. Elytra with

light nervures, heavily fuscous margined, making them

very distinct and characteristic. Length, 4.75 - 5.5 mm.
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Hosts; Dr. Ball gives wild plum as the host

of this form.

Macropsis trimaculata (Fh.)

Pediopsis trimaculatus Fh., Homop. N.Y. St. Cat.,
p. 60, 1851,

Bythoscopus trimaculatus Walk., List Homop., iv
p. 1162, 1852,

Pediopsis insignis Van D., Ent. Am., v.p. 171, 1889.

Pediopsis insignis Osb., Proc. Ia. Acad. Sci., i,
pt. 2, p. 126, 1892.

Pediopsis trimaculata O. & B., Proc. Dav. Acad. Sci.,
vii, p. 116, 1898.

Pediopsis trimaculata Ball, Ohic Nat., iii, p.398, 1903.

Pediopsis trimaculata Osb., 20th Rept. N.Y. St. Ent.,
p. 504, 1905,

Pediopsis trimaculata Van D., Can. Ent., x1li, p. 383
1909.

Pediopsis trimaculata Osb., Me. Agr. Exp. Sta.,Bul.
238, p. 91, 1915.

Macropsis trimaculata Van D., Cat. Hemip. N.A., p.584,
1917.

Form: Smaller than preceding species. Length,

4 - 4,5mm. Vertex and pronotum obtusely angled, latter
distinctly striated and with posterior margin broadly
and rather deeply concave.

Color: Yellowish brown to dark brown, face

unicolorous. Scutellum with triangular dark spot in each
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basal angle. Elytra with three white spots in a row
on each elytron, the anterior one frequently wanting.
Propleura with dark spot in both sexes. Differs from
tristis in having face unmarked.

External genitalia: Female, last ventral

segment about twice as broad as long, lateral margins
greatly narrowed posteriorly, reducing posterior margin
to less than one-half width of anterior margin, poster-
ior margin broadly incised between the distinct lateral
angles; pygofers long and narrow, exceeded by the ovi-
positor. Male, last ventral segment about twice as
broad as long, posterior margin slightly emarginate
medially; plates long and narrow, somewhat flattened,
much exceeding the pygofers; pygofers broad and short,
widest near the tip and ending truncately.

Distribution: Pottawatomie county is the

only place in the State where this species has yet been

taken.,

Hosts: Occurs with the preceding form on

wild plum.

Macropsis suturalis (0. & B.)

Pediopsis suturalis 0. & B., Proc. Dav. Acad. Sci.,
vii, pp. 67, 119, 1898.

Pediopsis suturalis Wirt., Am, Carn. Mus., iii,
p. 217, 1904.
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Pediopsis suturalis Osb,, Me. Agr. BExp. Sta., Bul.
238, p. 92, 1915,

Macropsis suturalis Van D., Cat. Hemip. N.A.,

p. 583, 1917.

Form: A large species, length 6mm. Vertex

!

and pronotum obtusely angled, the latter with the stria-
tions not as distinct as in preceding species. Elytra
long and slender.

Color: Green all over except for dark brown
lines starting on pronotum behind the eyes, including
all the clavus, extending beyond clavus at about their
distal half and continuing, as a narrow stripe, to tip
of elytra.

External genitalia: Female, last ventral seg-

ment as in trimaculata but proporticnately larger; py-

gofers very long and narrow, slightly exceeded by tip

of ovipositor. Male, last ventral segment broad, slight-
ly emarginate posteriorly; plates long and narrow, much
exceeding the short but broad pygofers.

Digtribution: Taken in Ottawa and Pottawa-

tomie counties.

Hosts: Occurs in both counties ¢on Salix anmyg-

daloides
Macropsis crocea (0. & B.)
Pediopsis crocea O. & B., Proc. Dav. Acad. Sci.,

vii, pp. 68,120, 1898.
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Macropsis crocea Van D., Cat. Hemip. N.A.,

p. 583, 1917.

Form: Stout. Length, 4 - 5.5mm. Vertex and
pronotum obtusely angled. Pronotum coarsely striated,
vosterior margin deeply concave, almost parallel with
anterior margin. ZElytra long and usually somewhat
spread apart at tip.

Color: Yellow, but with elytra, especially
clavus, clouded with brown.

External genitalia: Female, last ventral

segment characteristic of the genus; pygofers long and
narrow, exceeded by ovipositor. Male, last ventral
segment over twice as broad as long; valve appearing to
be short and triangular; plates long, narrow and flat-
tened, exceeding the short, broad and truncate pygofers.

Distribution: This form has not yet been

reported from Kansas.
Hosts: The types were taken on honey locust.
Macropsis erythrocephala (G. & B.)

Pediopsis erythrocephala_Gé & B., Hemip. Colo., p.72,
1395,

Pediopsis erythrocephala O. & B., Proc. Dav. Acad. Sci{,
vii, p. 120, 1898.

Pediopsis ervthrocephala Ball, Ohic Nat., iii, p. 398,
1903.
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Pediopsis erythrocephala Tuck., Kans. Univ. Sci. Bul.,
iv, p. 65, 1907.

Macropsis erythrocephalus Van D., Cat. Hemip. N.A.,
P. 583, 1917.

Form: A large stout species, larger than

other green species of this genus. Length, 5§ - 5.75mm.
Vertex and pronotum more acutely pointed than in most
members of the genus. Striations of pronotum distinet
but rather fine.

Color: Green, varying to reddish orange on
face, pronotum and scutellum of female. 1lale, greenish
brown, with dark brown spots laterally near anterior
margin of pronotum and on basal angles of the scutellum.
Propleurae with large black spots in both sexes.

Genitalia: Characteristic of the genus.

Distribution: Gray and Pottawatomie counties
have so far yielded specipens of this species.
Hosts: Salix fluviatilis seems to be the

willow on which it occurs.

Macropsis viridis (Fh.)

Pedicpsis viridis Fh., Hgmop. N.Y. St. Cab., p.59,
1851,

Bythoscopus viridis Walké,5 List Homop., iv, p. 1162,
1852,

Pediopsis viridig Unl., Bul. U.S. Geol. Geog. Surv.,
iii, p. 467, 1877.
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Pediopsis viridis Van D., Can. Ent., xxi, p. 9, 1889.

Pediopsis viridis Osb.., Proc. Ia. Acad. Sci., i, pt. 2
p. 126, 1892,

Pediopsis yiridis G. & B., Hemip. Colo., p. 73, 1895,

Pediopsisg viridis O. & B., Proc. Dav. Acad. Sci.,
vii, p. 121, 1898.

Pediopsis yiridis.Osb., 20th Rept. N.Y. St. Ent.,
P. 504, 1915.

Pediopsis yiridis Osb., Me., Agr. Exp. Sta., Bul. 238,
p' 89; 1915'

Pediopsis viridis DeL. Tenn. St. Bd. Ent. Bul. 17,
p. 16, 1916,

Macropsis viridis Van D., Cat. Hemip. N.A., p. 582,
= 1917.

Form: Medium sized, smaller than erythroceph-

ala, larger than gleditschige. Length, 4.5 - 5,5mm,
Species with vertex and pronotum obtusely angled, the
latter distinctly striated.

Color: Female green, with tips of elytra
slightly fuscous; males green, but tinged with fuscous,
elytra brownish practically all over. Males with black

spot on propleurae, thus differing from gleditschise.

External genitalia: Characteristic of the
genus, with a very strong chitinous band bounding the
posterior margin of the pygofers and extending dorsad
in a prominent spine.

Male internal genitalia: Styles very long,

with a distinct bend posterior to point of attachment
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with connective, terminal porticn broadly curved and
with sides about parallel clear to the tip except for
slight bulge about midway; connective large and stout,
Y-shaped when viewed dorsally, with base of Y very
heavy and with a dorsal terminal process; oedagus with
distinct basal portion from which there extends dorsad
a strong process and a longer, tapering posterior but
dorsally curved portion which contains the penis.

Distribution: Taken in Douglas and Pottawa-

tomie counties.

Hosts: Willow.

Macropsis gleditschiae (0. & B.)

Pediopsis gleditschize 0. & B., Proc. Dav. Acad. Sci.,
vii, pp. 67, 122, 1898.

Pediopsis gleditschiae Wirt., Ann. Carn. Mus., iii,
p. 218, 1904.

Pediopsis gleditschiae Del., Tenn. St. Bd. Ent.,
Bul. 17, Pe 16, 19160

Macropsis gleditschiae Van D., Cat. Hemip. N.A.

p. 581, 1917.

Form: Smaller than viridis. Pronotum ob-

tusely angled and with very distinct striations.
Color: Deeper green than yiridis. Males
slightly fuscous and in both cases the subhyaline
elytra slightly brownish. Differs from other green
forms in lacking the black spot on the propleura in

both sexes.
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Iixternal genitalia: Characteristic of the

genus.,

Distribution: TFound so far only in Hamilton

County, but likely occurs in eastern portions ofthe
State as well, for specimens have been taken at Kansas
City, Mo.

Hosts: Honey locust.

Genus Oncopsis Burm.,

Like Macropsis. the members of this genus have
the pronotum angularly produced beyond the anterior mar-
gin of the eyes, but the pronotum differs in being
rather more reticulated than striate and with the re-
ticulations running more transversely than obliquely.
The pronotum is short and deeply concave posteriorly,
with the lateral margins very short.

A single species of this genus has been taken

in Kansas.

Oncopsis distinctus (Van D.)

Bythoscopus distinctus Van D., Ent. Am., vi, 224, 1890.

Bythoscopus distinctus O. & B.,_Procx Dav. Acad. Sci.,
vii, p. 65, 1898.

Bythoscopus 8istinctus Osb., 2o0th Rept. N,Y..St. Ent.,.
p. 504, 1905.
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Bythoscopus distinctus DeL., Tenn. St. Bd. Ent.,
~Bul. 17, p. 15, 1916.

Oncopsis distinctus Van D., Cat. Hemip. N.A., p.588,
1917.

Form: A short robust species. Length,
4 - 4.5mm. Vertex very short, posterior mafgin raised
up from pronotum which is not as sharply angled as in
Macropsis. Pronotum very deeply reticulate and scutellum
somewhat less so. Elytra greatly exceeding sbdomen and
characterized by having only two anteapical cells and
four apical cells -

Color: Vertex, pronotum and scutellum usually
greenish, sometimes brownish, and usually pitted with
black, the scutellum with triangular dark spots on basal
angles. In light forms these black pits and spots may
be gbsent. - In typical and dark forms the elytra are
quite dark across the base, have a dark band across tip
of clavus and with the apex darkened. In light speci-
mens wing is gray with dark spot at tip of clavus
cephalad of which appears a light area.

External genitalia: Female, last ventral

segment sinuately produced medially and with small
median notch; pygofers short and broad, widest at be-
ginning of distsal half and then tapering suddenly,
slightly exceeded by ovipositor. Male, last ventral

segment long, posterior margin truncate; plates long
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and narrow, about equal to the long narrow pygofers.
Internal male genitalia: Styles with anterior
portion distinctly club-like, fastened to connective at
middle of club, terminal portion long, slender at base,
and gradually thickengd to broad and plump tip, this
terminal portion slightly curved; cénnective with three
basal processes, the median one long, upper part slender
and widening at tip attached to oedagus; oedagus, viewed
dorsally, club-like, with a broad, heavy base and tip
somewhat bifid, fastened at about its middle to a very
characteristic broadly U-shaped strugture with the tips
of the arms directed strongly caudad; imbedded in the
side of the pygofers, at their caudal end, are two small,
pointed chitinous bars, one, much smaller than the
other.

Distribution: Reported only from Douglas

and Pottawatomie counties. Probably occurs wherever
its host is found.

Hosts: Taken abundantly on walnut.
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Subfamily Cicedellinae Van D.

This subfamily and the Gyponinae are at once

distinguished from all other members of the Cicadelli-
dae by having ocelli situated above the margin, on the

disc of the vertex. The members of the Cicadellinae.

however, are cylindrical and elongate in form, as dis-
tinguished from the robust and flattened Gyponinae.

Seven generaof this subfamily occur in Kansas.

Key to Genera.

A. Antennal sockets usually overhung by a distinct
ledge which projects beyond curve of head, an-
terior tibae sulcate above or dilated at the
extremity. Elytra narrow, not covering lateral
margin of abdominal terga. .

B, Thorax roundingly six-angular, posterior margin
rounding, with a slight median excavation.
Vertex longitudinally furrowed. Claval veins

distanto . . . . . e o 3 . . . * . .AnlaCiZGS.

BB. -Thorax four-angular, posterior margin broadly
emarginate, anterior and posterior margins
nearly.parallel. Claval veins often united
in the middle or approaching and tied by a
Cross nervure.

X

Adapted from key by Prof. E. D. Ball, Proc. Ia. Acad.
Sci,, viii, p. 38, 1901.
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Vertex triangular, longer than basal
width, side margins nearly straight,
face as seen from side nearly

Straight. ‘o . O e . . . . . .HOIIlalOdi:‘._i,_g_g._.

CC. Vertex obtusely rounding, shorter than,

or as long as basal width, face as seen

from side, roundingly angled.. Oncometopia.

AA. Ledge above antennal sockets small, not project-

ing beyond curve of head. Anterior tibiae slender,

round or triangular. ZElytra broad, covering ab-

dominal terga.

B. Elytra not reticulately veined at apex, head

not greatly produced.

C. Margin of vertex roundingly obtuse,

front inflated.

D.

Antennae of male not enlarged at the
apex, pronotum not twice as long as
scutellum, posterior margin slightly
emarginate.

E. Lateral margins of vertex not distinct-
ly in line with the outer margins of
the eyes. « « » « « « « « oCicadells.

EE. Lateral margins of vertex in line
with the outer margins of the

€¥e8. + o« o« o o+ « o o o« o Kolla.
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DD. Antennae of male enlarged at apex,
pronotum more than twice as long as
scutelium, posterior margin deeply
emarginate. « . . . . . . .Helochara.

CC. Vertex flat, margin distinct, acutely
angled with front. . . . . . . Graphocephala.
BB, EBlytra reticulately veined on apical third.
Head often produced into a triangle, longer

than pronotum. . . « « « « « . . o Drgec cephala

Genus Aulacizes A. & S.

In this genus the antennal sockets are over-
hung by a distinct ledge which projects beyond the line
of the head. The rather long vertex is bluntly rounded.
The pronotum is six-sided, widest at the lateral angles
and with posterior margin slightly emarginate. The
anterior tibiae are sulcate above. The elytra are long
and narrow, not covering the terga of the abdomen.

A single specimen of this genus occurs in

Kansas.

Aulacises irrorata (Fab.)

Cicada irrorata Fab., Ent. Syst., iv, p. 33, 1794.

Cicada nigripennis Fab., Ent. Syst., iv, p. 32, 1794.
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Tettigonia irrorata Burm., Handb. d. BEnt., ii, p.

Proconia?

119, 1835,

nigripennis Walk., List. Homop.,iii. o.
733, 1851.

rufiventrisWalk.. List Homop., iii, p.

Aulacizes

Aulacizes

Aulacizes

Aulacizes

Aulacizes

Aulacizes

796, 1851,

irrorata Walk., List Homop., Suppl.,
p. 236, 1858.

irrorata Sta1,8gemip. Fabr., ii, p. 64,
1869,

irrorata Uhl, Bul. U.S. Geol. Geog. Surv.,,
1, p. 357, 1876.

irrorata Woodw., Bull. Ill. St. Lab. Nat.
Hist., 1ii, p.19, pl. 2, figs.
15-18, 1887.

irrorata Ball, Proc. la. Acad. Sci., viii,
p. 40, 1901.

irrorata Osb., 20th Rept., N.Y. St. Ent.,
p. 509, 1905.

irrorata DeL., Tenn. St. Bd. Ent., Bul. 17,

Aylacizes

p. 17, 1916.

irroratas Van D., Cat. Hemip. N.A. p. 594,

11.5 - 12,

slightly longer than broad.

angulate,

median furrow which widens greatly anteriorly.

1317.
Form: A large, long species. Length,
5mm. Head a little wider than pronotum,

Vertex very obtusely
its surface irregular and with a prominent

Prono-

tum é-sided, surface irregular, posterior margin slight-

ly concave.

Elytra long and narrow, not completely

covering terga of abdomen.
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Color: Varying from light to dark reddish-
brown, irrorate with yellow. Scutellum with an extra
large yellow spot before apex; vertex and pronotum
with more yellow than elytra except for yellow costal
band on the latter. ZFront irregularly black below,
pale above, with four black spots in a square above.

External genitalia: Female, last ventral

segﬁent of female a little over twice as long as broad,
lateral margins much narrowed posteriorly, posterior
margins produced with rather straight sides to a dis-
tinct but shallow median notch; pygofers narrow basally
and still more distally, but wide at middle, equal to

or exceeded by tip of ovipositor. Male, valve very
small, often barely seen from under tip of last ventral
segment; plates together forming a triangle a little
broader than long, clothed with fime hairs; pygofers
broad and short, about equalling the plates.

Internal male genitalia: Styles broad and

s8lightly chitinized at base, tapering rather suddenly
a little past their middle to heavily chitinized neck-
like processes which widen distally into a bird head
form, the attachment to the plates being a large con-
spicuous lobe at the base of the meck; connective long
and slender, U-shaped, with arms sinuate at base and

then reaching to oedagus as a long strap, with median
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longitudinal third heavily chitinized, this heavy
chitinous band broadening toward the tip; oedagus
with heavy body portion and three pairs of processes,
a pair of blunt dorsal ones and two pairs of caudal
processes, one pair short and lightly chitinized
apically and situated dorsad of a lorger and heavily
chitinized pair.

Distribution: Taken in Cherokee and Mont-

gomery counties. Occurs further north too, for speci-
mens have been taken near Kansas City, Mo.
Hosts: Collected from weeds and shrubs.

De Long reports taking it on oak.

Genus Homalodisca Stal.

as
Antennal ledge in Aulacizes. head with prominent

eyes wider than pronotum and as long as width between
eyes. Front and vertex forming an acute angle. Pro-
notum four-angular, short, anterior and posterior mar-
gins nearly parallel. ZElytra long and narrow, hyaline,
claval nervures united near the middle. Anterior tibiae
sulcate.

One species of this genus occurs in Kansas.



147

Homalodisca triquetra (Fabr.)

Cicada triguetra Fabr., Syst. Rhyng., p. 63, 1803.

Tettigonia vitripennis Germ., Mag. d. Ent. iv, p. 61,
1821. '

Tettigonia coaéﬁata Say, Insects of La., p.13, 1832.
[

-Tettigonia ichthyocephala Sign.., Ann. Soc. Ent. Fr.,
Ser. 3, iii, p. %94, 1854,

Tettigonia triguetra Sign., Ann. Soc. Ent. ¥r., ser. 3,
iii, p. 240, 185%.

Ciccus triquetra Wilk, List Homop., Suppl, p.243, 1858,

Proconia admittens Walk., List Homop. Suppl., p. 227,

1358.
Proconia gnxiggna_Walk.iB?gst Homop., Suppl., p. 228,

Proconia excludens Walk.. Ins. Saund., Homop., p. 98,

1858,
Homalodisca triguetra Stal, Hemip. Fabr,, ii, p.64, 1869.

£
Homalodisca trigutrg Fowl.. Biol. Centr. Am., Homop.
ii, p. 221, pl. 14, fig. 1, 1899.

Homalodisca triguetra Ball, Proc. Ia. Acad. Sci., viii,
p. 47, pl. 2, fig. 1, 1901.

Homalodisca triguetra DeL., Tenn..St. Bd. Ent., Bul. 17,
p. 19, 1916.

Homalodisca triguetra Van D., Cat. Hemip. N.A., p.594,

1917.

Form: A long narrow species. Length 13mm.

Vertex as long as basal width, apex bluntly rounding,
with longitudinal median depression. Pronotum very

coarsely pitted, short, anterior and posterior margins
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about parallel. Elytra long and narrow, hyaline, vena-
tion prominent.

Color: Brownish, with vertex, pronotum and
scutellum irrorate with yellow. Elytra smoky, especially
apicaely with an opaque red spot of varying size on costal
margin of the apical cells.

External genitalia: Female, last ventral seg-

ment very large and long, slightly narrowing to acute
lateral angles between which the posterior margin is
broadly incised to fully one-third its depth by a tri-
angular, obtusely pointed and sinuately margined incis-
ion; pygofers broadest at their middle, and slightly
exceeded by tip of ovipositor. Male, plates together
forming a triangle wider than long, tips very acute;
pygofers short but very broad, narrowed at base, slight-
ly widening posteriorly, and covered with long fine
hairs, a short blunt chitinous process imbedded in side
of each.

Male internal genitalia: Styles very small

for such a large form, broadest at base and tapering
Binuately to blunt apex, apical half much roughened

with fine teeth; connective very short, consisting of

a transverse band widest at the middle, especially poster-
iorly; oedagus very large and peculiar, body with a long

anteriorly and vertically directed process to meet the
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connective which extends ventrad from the styles, with
a stout dorsal process and two pairs of terminal pro-

cesses, an outer short and blunt process and an inner

large, sharply pointed process.

Digstribution: A southern species not yet

reported from Kansas. It may occur in the southern
portions of the state.

Hosts: Unknown.

Genus Oncometopia Stal

The members of this genus have a distinct
ledge over the antennal socket. The eyes are promin-
ent, making the head wider than the pronotum. Vertex
is rounded and obtusely joined to the front. Pronotum
is short, four-angular, the anterior and posterior mar-
gins nearly parallel, lateral margins slightly narrowed
behind. Elytra long and narrow, not covering abdominal
terga. Anterior tibiae are slightly sulcate above.

Two species and one variety of this genus have

been found in the State.

Key to Species

A. Size large, 12mm or more, cross nervure cephalad

of forkx of first sector . . . . . . . . undata.
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AA. Size smaller, 9mm or less, cross nervure caudad

of fork of first sector. . . . . . . . .lateralis.

Oncometopia undata (Fabr.)

Cicada undata Fabdbr., Ent. Syst., iv, p. 32, 1794.

Cicada orbona Fabr., BEnt. Syst., Suppl., p. 530, 1798.

Tettigonia undata Germ., Mag. d. BEnt., iv, p. 61, 1821.
Proconia undata Walk.., List Homop., iii, p. 783, 1851.
Proconia nigricans Walk., List Homop., iii, p. 783, 1851.
Proconia 'clarior Walk., List Homop., iii, p. 784, 1851,
Proconia lucernea Walk,, List Homop., iii, p. 785, 1851.
Proconia marginata Walk.., List Homop. iii, p. 785, 1851.

Proconia badia Walk., List Homop., p. 786, 1851.

Proconia scutellata Walk., List Homop., iii, p. 786, 1851.

Proconia tenebrosa Walk., List Homop., iii, p. 787, 1851.
Proconia plagieta Walk,, List Homop. iii, p. 788, 1851,

Tetfigonia undata Sign., Ann. Soc. Ent. Fr., ser. 3, ii,
p. 486, pl. 17, fig. 5, 1854.

Oncometopia undata Stal., Hemip. Fabr., ii, p. 62, 1869.

Oncometopia undata Woodw. Bul. Ill. St. Lab. Nat. Hist.,
iii, pc 15, plo 2, figS. ’ 10"14,
1887.

Gypona ? badia Van D., Ent. News, v, p. 157, 1894.

Oncometopia undata Fowl., Biol. Centr. Am. Homop., ii,
p. 231, pl. 14, figs. 19, 20,
1899.

Oncometopia undata Ball, Proc. Ia. Acad. Sci.,viii,
p. 41, 1901.
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Dncometopia undata Osb., 20th Rept. N.Y. St. Ent.,
p. 509, 1905.

Oncometopia undata DeL., Tenn. St. Bd. Ent., Bul., 17
p. 18, 1916. ’

Oncometopia undata Van D., Cat. Hemip. N.A., p. 591, 1917.

Form: A large, almost parallel-sided form.
Length, 13mm. Head broad, with prominent eyes. Vertex
with sides very broadly rounded, very obtuse at apex,
about two-thirds as long as basal width. Pronotum half
wider than long, elevated. ZElytra long and narrow,
claval veins slightly approaching each other and usually
with a cross nervure.

Color: Vertex, anterior margin of pronotum
and scutellum rusty orange. Vertex with an incomplete
black circle from which run-out six or eight radiating
lines. Scutellum also marked with dark lines. Pronotum,
except anterior margin, and elytra varying much in color
from slaty blue to brown and bright red. ZElytra sonme-
times bear a large pruinose spot just back of the middle.
Front orange with black median and lateral lines.

External genitalia: Female, last ventral seg-

ment longer than preceding, slightly narrowed posteriorly,
posterior margin composed of three lobes, the lateral
ones distinctly longer than the median; pygofers broad
and short, sparsely covered with short, stout hairs and

about equallegd by the ovipositor. Male, plates small,
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forming a triangle about as long as wide, half the

width of the last ventral segment; pygofers tapering pos-
teriorly from the broad base, neariy twice the length of
the plates; pygofers bearing an upturned chitinous pro-
cess on caudal margin.

Internal male genitalia: Styles small for

such a large species, pointed at anterior end, with a
very large process for attachment to connective, slightly
narrowed medially and then widened and narrowing to
slightly out-turned and pointed tip, bearing several stout
hairs on distal third of lateral margin; connective
U-shaped with the loop very wide; oedagus large, pro-
longed anteriorly to meet connective, and with a very
large anterior process extending dorsad, main portion
dividing at apex into large rounded anterior process,
median smaller triangular one, and a posterior, acutely
pointed still smaller one, a posterior process, also
extending dorsad, long and narrow; long, crooked, slen-
der chitinous bars extend down from base of anal tube to

cephalo-dorsal portion of ordagus.

Distribution: Found in the eestern part of

the State, as shown by the following maps
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Hosts: Taken sweeping among weeds. De Long

took specimens. from ironweed.

Oncometopia lateralis (Fabr.)

Cercopis lateralis Fabr., Ent. Syst., Suppl., p.524, 1798.

Cercopis merginells Fabr., Syst. Rhyng., p. 96, 180C3.

Cercopis costalis Fabr., Syst. Rhyng., errata, 1803
(nen. for marginellsz Fabr.)

Tettigonie giriata Walk., List Homop., iii, p. 775, 1851.

Tettigonia lugens Walk., List Homop., iii, p. 775, 1851.

Tettigonia pyrrhotelus Walk., List Homop. iii, p. 779,

1851.
Proconia costalis Walk., List Homop., Suppl., p. 224,
1858.
Homeop.
Proconia costalis Stalu,gggbr.. ii, pe. 118, 1869. ,
1069

Proconia costalis Van D., Can. Ent., xxi, p. 9, 1889.

Proconia costalis Osb., Proc., la. Acad. Sci., i, pt. 2,
p. 125, 1892,

Oncometopia costalis Sloss.. BEnt. News, v, p. Y, 1894,
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Oncometopia costalis G. & B., Hemip. Colo., p. .81, 1895,

Oncometopia laterslig Ball, Proc. Ia. Acad. Sci.
viii, p. 44, 1901.

]

Oncometopia lateralis Osb., 20th Rept. N.Y. St. Ent.,
p. 509, 1905,

Oncometopia lateralis Osb., Me. Agr. Exp. Sta., Bul.
238, p. 99, 1915.

Oncometopia lateralis DelL., Tenn. St. Bd. Ent., Bul.
17, p. 18, 1916.

Oncometopia lateralis Van D., Cat. Hemip., N.A., p.
592, 1917.

Form: Shorter than preceding species, but
quite broad. Length, 7 - 8 mm. Head, about half as
iong as wide, vertex obtusely angled, eyes prominent.
Pronotum short, anterior and posterior margins about
rarallel. ZElytra broad and only slightly exceeding
abdomen.

Color: Vertex, pronotum and scﬁtellum ’
black, irrorate with yellow. Elytra red to slaty.biﬁe,
nervures black, frequently with light or yellow margins.
Face black irrorate with yellow. Narrow yellow lateral
stripe starts from eye, crosses thorax, and extends
along margin of abdomen to pygofers.

Bxternal genitalia: Female, last ventral

segment about twice as long as preceding, lateral mar-
gins narrowed posteriorly, posterior margin with broad

incision on medisn third which reaches about cne-fourth
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of way to base; pygofers large, widest at middle,
exceeding ovipositor. Male, plates together forming a
triangle longer than wide; pygofers long and narrow,
exceeding plates, covered with fine hairs as are the
plates.

Internal male genitelia: Styles much as in

undata, proportionally broader, outer margin nearly
straight, inner margin with broad lobe half way between
apex and process fdr attachment to oedagus, apex with
slight inwardly directed point, lateral margins of
apical third serrate, a few slender hairs near lateral
margin about one-third the distance from the tip; con-
nective consisting of a broad strap-like piece between
the styles with the ventral surface bearing a large
square portion medially; oedagus large, produced an-
teriorly to meet connective, with a large dorsal process
running first caudad and then cephalad, and twe pairs
of long slender terminal lobes running dorsad, the first
pair broader and longer than the posterior pair.

Distribution: This species occurs throughout

the state as shown by the following mapPe.
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Hosts: Osborn reports this species as
occurring in bogs and low ground; De Long records

it from grasses and weeds.

Oncometopia lateralis var. limbata (Say)

Tettigonia limbata Say, Jl. Acad. Nat. Sci. Phila.,
iv, p. 340, 1825.

Tettigonia costalis Sign., Ann. Soc. Bnt. Fr., ser. 3,
iii, p. 821, 1855,

Tettigonia septentrionalis Walk., List Homop., Suppl.,
b. 193, 1B58. :

Oncometopia limbata Van D., Psyche, v, p. 389, 1890.

Oncometopia lateralis var. limbata Ball, Proc. Ia. Acead.
—Sc¢i., viii, p. 45, 1901.

Oncometopia lateralis var. limbata Van D., Cat. Hemip. Na

P. 593, 1917.

Form: Somewhat smaller and narrower than

preceding form, elytra longer.
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Color: Black, vertex and face somewhat
irrorate with yellow. Two small orange spots about
one-third distance from anterior margin and in line
with ocelli. Lateral yellow line broad and distinct.

Distribution: Rawlins county has furnished

us our only specimen of this species.

Hosts: Unknown.

Genus Cicadella Latr.

In this genus the ledges over the antennal
sockets are not prominent. The vertex is bluntly
conical, and slightly sloping, with the lateral margins
not in a distinct line with the curve of the eye. Pro-
-ftotum rather long, broadest at lateral angles. The
elytra cover the terga of the abdomen and are not re=-
ticulately weined at the apex.

Two . members of this genus and two varieties
have been collected in Kansas, buttwgother species likely

occur andare included in the key.

Key to Species.

A. Head as wide as pronotum, vertex wider than long,
face in profile strongly curved.

B. Head marked with distinct lines forming a pattern.
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C. Head pattern complex, no parallel lateral
lines; 1length over 6mmn. « « . hieroglyphica.
CC. Head pattern sinple, with median and lsteral

parallel lines; 1length émm or

19880 8 & e e & s 6 o e e o e @ .gothica.

BB. Head marked with definite spots, not forming

a distinct pattern. . . . . . . . . atropunctata.
AA. Head narrower than pronotum, vertex'long as wide,

face in profile only slightly curved. .occatoriz.

Cicadella hieroglyphica (Say)

Tettigonia hieroglyphica Say, Jl. Acad. Nat. Sci.
hils., vi, p. 313, 1831.

Tettigonia hieroglyphica Sign., Ann. Soc. Ent. Fr.,
ser. 3, iii, p. 805, 185%5.

Tettigonisa hieroglxghicaBG. & B., Hemip. Colo., p. 81,
1895.

Tettigonia hieroglyphica Ball, Proc. la. Acad. Sci.,
viii, p. 51, 1901.

Tettigoniella hieroglyphica Van D., Trans. San Diego
Soc. Nat. Hist., ii, p. 52, 1914,

Tettigoniella hieroglyphica DeL., Tenn. St. Bd. Ent.,
Bul. 17, p. 20, 1916.

Cicadella hieroglyphicg Van D., Cat. Hemip. N.A.,
p. 597, 1917.

Form: Rather stout. Length, 6 - 7mm. Ver-
tex bluntly conical, wider than long. Pronotum nearly

twice as wide as long, posterior angles broadly rounded,
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posterior margin medially emarginated. ZElytra broad,
but exceeding the abdomen.

Color: Varying from brick red to greenish
and slaty blue. Black markings on vertex very strong
and distinct, enclosing a light colored T on basal half.
Elytra with pale bands along costal, claval and sutural
margins.

External genitalia: TFemale, last ventral seg-

ment about as wide as long, lateral margins narrowed
posteriorly, posterior margin triangularly produced;
pygofers long and narrow, equall ing or slightly exceed-
ing ovipositor, bearing a few stout hairs. Male, last
ventral segment less than twice as wide as long; plates
long, broad at base, but tapering to long acute apices,
margins fringed with short hairs; pygofers long and
narrow, equalling or exceeding plates and bearing stout
hairs.

Male internal genitalie: Styles short, dis-

tinctly bent in at point of attachment to connective by
a large, heavily chitinized lobe, then curving outward
and tapering gradually to blunt apex, with an outwardly
Projecting process; connective slender, Y-shaped, stem
of Y broadening to broad base; oedagus with pair of
short processes extending dorsad from its point of at-

tachment to connective, a long process leavirng it
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dorsally from a point a little past its middle, and a
similar longer one leaving it apically, the latter to

the left of the former. These two processes are narrow
and long, narrowest at the base, and widening to a point
shortly before the apex where they are the widest, tkhe
right one wider than the left one, and then tapering to
the acute tips. A pair of somewhat narrow triangular .
chitinous processes extend from the base of the anal tube

to ﬁhe main body of the oedagus.

Distribution: This species is well distributed

over the State as shown by the following map:

CHEYENNE | RawLins | DEcATuR] NorToR| priLL. |srimr |oewew| REPUB [ wasH
® Q
o cLov
SHERMAN |THOMAS | SHERL. {GRAH |RoOKsS | ose. |FHTCH. CLAY
! . . OTTAWA
LINC
'WALLACE| LOGAN | GOVE |TREGD| ELLIS | RUSS. b
® SALINE
ELLSYY MORRIS OSAGE
GRELY| WicH.|SCOTT[LANE| NESS | RUSH [BARTON 5l FRANK| MIAR)
O RICE |M¢PHER|MARION| piase anr
PAWNEE corfer Anoer] LMV
HAM  [KEAR.| FINNEY | HODGE. sTAE| ™ [naly
EDW, GREEN: | wo0D, | ALLEN g
L BUTLER BOUR
GRAY'| FORD PRATT SE0 e
STAN. |GRANT|HASK] KIOWA KING. ’ WILSON| NEOS.
: ELK. CRAW.
[ ) O x
MORT| STEV. |SEW. | MEAD |CLARK |[COMAN. | BARBER | HARR |SUMNER | COW. |cHAUT |MONT. | LAB. |GHERO

Hosts: Taken abundantly on willows.
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Cicadella hieroglyphica var. dolobkrata (Ball)

Tettigonia hieroglyphica var. dolobrata Ball, Proc. Ia.,
Acad. Sci. yii, .52, pl. 3, fig.2
1901,

Tettigonia hieroglyphica var. dolobrata DeL., Tenn. St.Bd.
Ent., Bul. 17, p. 20, 1916,

Cicadella hieroglyphica var. dolobrata Van D., Cat. Hemip.
N.A., p. 597, 1917.

This is a smaller form than the preceding,

appearing more robust. In color it is typically black,
rétaining a few of the light markings of the typical
hieroglxﬁhiqg on the front, vertex, pronotum and scutellum
and generally having the claval sutures light.

Genitalia as in preceding form.

Distribution: Occurs along with the typical

form.

Hosts: Willows.

Cicadella hieroglyphice var. uhleri (Ball)

Tettigonia hieroglyphica var. uhleri Ball, Proc. Ia.
Acad. SCio,, Viii, P. 52, plo 3,
fig. 3, 1901.

Cicadella hieroglyphica var. uhleri Ven D., Cat. Hemip.
N' ]E'v p' 597) 1917'

This variety is slightly larger than typical

hieroglyphica. being more robust and with longer elytra.
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It varies very greatly in color running from a brick
red through seversl shades of bluish or grayish green,
and even to a fairly distinct bright green. The black
markings of the vertex are much reduced in size, appear-
ing only as narrow lines. Genitalia as in typical

hieroglyphica.

Distribution: Much rarer with us than the

two preceding forms. Reported from Douglas, Cherokee
and Riley counties.

Hosts: Willows.

Cicadella gothica (Sign.)

Tettigonia gothica Sign,, Ann. Soc. Ent. Fr., ser. 3,
ii, p. 345, pl. 11, fig. 6, 1854.

Tettigonia hieroglyphica Harr., Hitchcock's Geol. Mass.,
edn. 2, p. 580, 1835.

Tettigonia similis Woodw., Bull. Ill. St. Lab. Nat. Hist.,
iii, p. 25, 1887,

Diedrocephala hieroglyphica Prov., Pet. Faune Ent. Can.,
iii, p. 267, 1889.

Tettigonia hieroglxghicaaHarr., Ottawa Nat., vi, p. 32,
1892..

Tettigonia similis Van D., Ent. News, v, p. 156, 1894,

Tettigonia mimilis O. & B., Proc. Ia. Acad. Sci., iv,

p. 231, 1897.

Tettigonia gothica Ball, Proc. Ia., Acad. Sci., viii,
p. 54, 1901.

Tetticsonia gothica Osb., 20th Rept. N.Y¥Y. St. Ent., p.
510, 1905.

Tettigonia gothica Van D., Can. Ent., x1i, p. 383, 1909.
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Tettigonia gothica Osb., Me. Agr. Exp. Sta., Bul. 238,
p. 100, 1915,

Tettigonia gothica DeL., Tenn. St. Bd. Ent., Bul. 17,
pP. 21, 1916,

Cicadella gothica Van D., Cat.. Hemip. N.A., 597, 1917.

Form: Much like hieroglyphica but smaller.
Length, 5.5 - 6 mm. Vertex more pointed than in pre-
ceding species, wider than long. Nervures of elytra
distinct.

Color: Varies from light reddish to grayish
green. Vertex reddish or greenish yellow, apex with
black spot, margins of reflexed portions, a line from
these to ocelli, and a pair of loops on the disc, black.
Scutellum with distinct black marks. ZElytra grayish
green or reddish, unicolorous, or irrorate with yellow.

External genitalia: TFemale, last ventral segment

very long, raised medislly, lateral margins narrowed
posteriorly, posterior margin triangularly produced;
pygofers long, bearing a few heavy hairs and equalled or
slightly exceeded by the ovipositor. lale, last ventral
segment atout twice as broad as long, anterior and
posterior margins parallel; plates very long and slen-
der, margins with fine hairs and also with a row of stout
hairs or bristles, slightly exceeding the spiny pygofers.

Distribution: Taken only in Douglas, Riley

and Pottawatomie counties.

Hosts: Osborn reports taking this species
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from grass land and on birch and willow. DeLong re-
cords taking it from oak.
Cicadella atropunctata (Sign)

Tettigonia atropunctata Sign., Ann. Soc. Ent. Fr., p.

354, 1854,

Tettigonia circellata Bak., Psyche, viii, p. 285, 1898.

Tettigonia atropunctata Fowl., Biol. Centr. Am. Homop.,
ii, p. 266, pl. 17, fig. 27, 1900.

Tettigonia gtropunc tata Ball, Proc. Ia. Acad. Sci.,
viii, p. 55, pi. 4, fig. 2, 1901.

Tettigonia circellata Van D., Trans. San. Diego Soc. Nat.
Hist., ii, p. 53, 1914.

Tettigonia circellata Essig, Inj. Benef. Ins. Calif,,
edn. 2, p. 66, 1915,

Cicadella circellata Van D., Cat. Hemip. N. A., p. 598,
1915.

Form: Longer and more slender than gothica.

Length, 6 - 7 mm. Vertex bluntly rounded, about three-
fourths as long as broad, two-thirds the length of the
pronotum. Elytra long and narrowing posteriorly, giving
the insect a wedge-shaped appearance.

Color: Vertex, front, face, snterior margin
of pronotum and under side, yellowish; posterior part
of pronotum and elytra bluish or bluish green. Front

with short median line, two broken lateral lines and
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margin, black. - Clypeus black medianly at apex; vertex
with spot at apex, in the middle, outside of each ocellus,
and a crescent on each side anteriorly, black. Pronotum
with seven black dots near anterior margin and three on
basal half. Nervures of elytra black.

External genitalia: Female, last ventral seg-

ment much longer than broad, about three times as long

as penultimate segment, keeled, posterior margin greatly
and acutely produced; pygofers very long and narrow,
exceeding the ovipositor. Male, last ventral segment
longer than preceding one, anterior and posterior margins
parallel, as are the lateral margins; plates very long
and slender, acutely pointed and with row of stout hairs
or spipes along margin, slightly exceeded by the long and
narrow pygofers.

Internal male genitalia: Styles small, basal

portion heavier, posterior portion slender, curved, ter-
minating acutely; connective slender, Y-shaped, the stem
of the Y broadened basally; oedagus with broad, rather
truncate base, a stout, blunt process running dorsad, and
a pair of larger, broad-based, and acutely pointed, dor-

sally directed, terminal processes.

Distribution: Hgs not yet been reported from

Kansas, but should occur in southern part of the State.
Hosts: Essig reports this species as a general

feeder on such plants as grape, blackberry, raspberry,
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sunflower, etc.
This species so closely fits Signoret's

description of Tettigonia atropunctata, that, with Dr.

E. D. Ball, we do not follow Van Duzee's synonomy.

Ciccadella occatoria (Say)

Tettigonia occatoria Say, Jl. Acad. Nat. Sci., Phila.,
vi, p. 311, 1831; Compl. Writ.
ii, p. 385.

Tettigonia occatoria Say, Ann. Soc. Ent. Fr., ser. 3,
ii, p. 353, pl. 18, fig.1l1l, 1854.

Tettigonia compta Fowl., Biol. Centr. Am., Homop., ii,
p. 271, 1900.

Tettigonia occatoria Fowl., Biol. Centr. Am.,Homop., ii,
p. 279, pl.18, fig. 29, 1900.

Tettigonia occatoria Ball, Proc. Ia. Acad. Sci., viii,
' p. 57, pl. 4, fig. 4, 1901.

Tettigoniella occatoria Van D., Bul. Buf . Soc. Nat. Sci.,
ix, p. 212, 1909.

Tettigoniella occatoria Osb., Ohio Nat., ix, p. 462, 1909.

Tettigoniella gccatoria DelL., Tenn. St. Bd. Ent., Bul.
17, p. 21, 1916.

Cicadella occatoria Van D., Cat. Hemip. N.A., p. 598,
1917,

This species though surely in Kansas, has

seemingly not yet been taken. It is a long narrow form,
about émm in length. The color is yellow, and it may be
readily recognized by the longitudinal brown stripes,

four on the vertex, five on the pronotum, with the elytra
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also striped. TFemale, last ventral segment less than
twice as long as preceding one, posterior margin obtuse-
ly rounding or truncate; pygofers long and narrow,
equalling ovipositor. Male, plates broad at base, very
acute apically; pygofers long, narrow, scarcely taper-
ing, nmuch exceeding plates.

Hosts: According to De Long this species was

taken on weeds and shrubs.

Genus Kolla Dist.

Digtant describes this genus as follows:

"Allied to Yettigoniella, but differing by the structure

of vertex of the head, which is sub-conically narrowed
anteriorly, with the lateral margins in a line with the
outer margins of the eye; near the inner margin of the
eyes the vertex is also more or less foveate; face with
the lateral areas somewhat strongly, transversely striate,
and centrally, longitudinally sinuate and flattened."
Three species of this genus have been collected

in Kansas.

Key to Species

A. Conspicuously marked with bands and stripes.
B, Elytra striped, over 5.5mm in

length. L ] L . - . L J e * L ] . L * Ll * bifid&‘
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BB. Elytra not striped, 5mm or less in

length. . . « . . . . . . ... .. geometrica.

AA. Not marked with bands and stripes, rather

uniformly brownish or black. . . . . .hartii.

Kolla bifida (Say)

Tettigonia bifida Say, Jl. Acad. Nat. Sci.. Phila., vi,
p. 313, 1831; Compl. Writ., ii,
p. 387.

Tettigonia bifida Fh.. Homop. N.Y. St. Cab., p.55, 1851.

Tettigonia tenella Walk., List Homop., iii, p.770, 1851,

Tettigonia bifida Sign., Ann. Soc. Ent. Fr., ser. 3, ii
p. 11, pl. 1, fig. 11, 1854,

Helochara bifida Prov., Pet. Paune Ent. Can., iii, p.
338, 1890.

Tettigonia bifida Van D., Bul. Buf. Soc. Nat. Sci.,
v. p. 196, 1894.

Tettigonia bifida O. & B., Proc. Ia. Acad. Sci., iv,

p‘ 175) 1897'

Tettigonia bifida Ball, Proc. Ia. Acad. Sci., viii,
p. 58, pt. 5, fig. 1, 1901.

Tettigonia bifida Osb., 20th Rept. N.Y. St. Ent.,
p. 509, 1905.

Tettigonia bifida Osb., U.S. Sept. Agr., Ent. Bul. 108,
p. 63, 1912.

Tettigonia ¥ifida Osb., Me. Agr., Exp. Sta., Bul. 238,

p. 99, 1915.
Kolla bifida DeL.. Tenn. SZ. Bd. Ent., Bul. 17, ».22,
1916,

Kolla bifida Van D., Cat. Hemip. N.A., p. 598, 1917.
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Form: A fairly large, robust species. Length,
5.5 - 6brm. Vertex about twice as wide as long, bluntly
conical. Pronotum slightly wider than head, and nearly.
twice as long, anterior margin broadly convex, posterior
margin very slightly concave, lateral and humeral mar-
gins about equal. Elytra broad, venation very simple,
there being no cross nervures before the apical cells.,

Color: Vertex black with two white spots at
apex and a median and basal band yellowish or white.

Face very dark brown, lighter laterally. Pronotum
greenish with anterior margin black, followed by a yellow
band, posterior margin white or greenish white, preceded
by a black band. Scutellum yellow with black transverse
impression. ZIZlytra green, nervures broadly black, apical
cells smoky.

Ixternal genitalia: Female, last ventral seg-
ment long, convex, lateral margins tapering posteriorly
and posterior margin with median half roundingly produced;
pygofers long and narrow, forming a keel medially, ex-
ceeding ovipositor and clothed with very coarse large
hairs. Male, plates short, wide at base, apices quite
acutely produced, less than half the length of the long
and narrow pygofers; lateral margins of plates and the
pygofers with large, coarse hairs.

Internal male genitalia: Styles short, anterior
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end acutely pointed, distal half broad, apex truncate
with laterally directed tooth; connective T-shaped,
with short cross piece and long stem, dorsally directed,
to meet oedagus, the two parts seeming to be distinct
pieces; oedagus consisting of two L-shaped pieces, the
short branches directed dorsad and the long slender ones
caudad and generally crossing each other; a pair of
L-shaped processes with thickened terminél portions
extend down from the anal tube to the oedagus.

Distribution: Taken in Douglas, Cherokee,

Pottawatomie and Riley counties.
Hosts: Swept from grasses in low places.
Kolla geometrica (Signs

Tettigonia geometrica Sign., Ann. Soc. Ent. Fr,, ser. 3,
ii, p. 12, pl. 1, fig.l2, 1895,

Tettigonia psittacella Fowl., Biol. Centr.Am., Homop.
ii, p.290, pl.19, fig.26, 1900.

Tettigonia geometrica Ball, Proc. Ia. Acad. Sci., viii,
p. 59, pl.5, fig.2, 1901,

Kolla geometrica Dist., Ann., Mag. Nat. Hist., ser. 8,
i, p. 530, 1908. _

Tettigonia gemetrica Osb., Ohio Nat., ix, p.461, 1909.

Kolla geometrica DeL., Tenn. St. Bd. Ent., Bul. 17,
p. 23, 1916,

Kolla geometrica Van D., Cat. Homop. N.A., p.599, 1917.

Kolla geometrica Ols., Bul. Brooklyn Bnt. Soc., xiii,
p. 119, 1918
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Form: Like bifida in structure but smaller.
Length 4.5 - 5 mm. Vertex about twice as long as wide,
bluntly rounded. Pronotum as in bifida. wider than
the head. Elytra long, not as broad as in bifida, vena-
tion simple, lacking cross veins before apical cells.

Color: Vertex black with two yellow apical
spoté and median and basal yellow bands. Face black,
Pronotum and scutellum as in bifida but with narrower
bands and therefore a larger green discal portion.
Elytra green, except for smoky apical cells, with three
spots in front of these and costal margin light.

External genitalia: Temale, last ventral seg-

ment about as in bifida, perhaps not produced quite as
much on posterior margin. Male, plates as in bifida
though perhaps more acutely pointed.

Internal male genitalia: OStyles relatively

shorter and broader than in bifida: cedagus with up=-
right arms of the L relatively longer than in bifida:
lower portion of chitinous processes extending down from
anal tube also relatively heavier than in bifida.

Distribution: Taken in Cherokee county only.

Hosts: De Long reports sweeping this species
from weeds and grasses in pastures, and especially from

the ironweed, Veronica glauca.
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Kolla hartii (Ball)

Tettigonia hartii Ball. Proc. Ia. Acad. Sci., viii,
p. 61, pl. 5, fig. 4, 1901,

Tettigonia hartii Del., Tenn. St. Bd. Ent., Bul. 17
p. 20, 1916. ’

Kolla hartii Van D., Cat. Hemip. N.A., p. 599, 1917.

FYorm: Shorter and stouter than preceding
species. Length, 3.75 - 5 mm. Vertex conical, obtusely
rounding, twice as wide as long. Pronotum twice as long
as vertex, about three-fifths as long as wide. Elytra
broad, venation simple, as in bifida.

Color: Female, brownish. Vertex with pair
of black spots on posterior margin and brown arcs that
cover front on either side of a light median lire ex-
tending up onto apex of vertex. Pronotum with irregular
dark spots near anterior margin. Scutellum with dark
triangular spots in basal angles. Elytra with nervures
pale, claval margins lined with light blue. Male,
shining black, with space around ocelli and apex of scu-
tellum pale. Spot on apex of vertex white, front pale
with dark arcs on either side of median pale line which
has black borders that often enlarge to eliminate the
pale line.

Bxternal genitalia: Female, last ventral seg-

ment about three-fifths as long as wide, posterior margin

truncate, very slightly sinuate on either side of a very
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small median tooth; pygofers broad and long, forming
median keel, exceeding ovipositor and bearing few large
coarse hairs. Male, plates wide at base but tapering

to long acute point posteriorly, coarse hairs on lateral
margins, much exceeded by the long, coarsely haired
pygofers.

Internal male genitalia: Styles longer than

in preceding members of the genus, apices curved inward,
connective as in preceding species; oedagus U-shaped
when viewed laterally, having two short processes ex-
tending more or less dorsad and a single process, twice
as long, extending caudad, the base of the U being
formed by this process; a very characteristic club-
shaped process extends downward from the base of the

anal tube.

Distribution: This species seemingly occurs

only in the southeastern portion of the State as shown

by the following map:
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Hosts: DeLong reports this species as common

on grasses, especially Austida gractlis.

Genus Helochara Fh.

In this genus the head is slightly wider than the pro-
thorax and considerably broader than long, slightly
obtusely angled, and with the reflexed portion of the
front distinctly elevated. The pronotum is long, be-
ing twice as long as the scutellum, and with such
distinct lateral and humeral margins as to appear
six-angular. Scutellum small; partially covered by
pronotum. Blytra coriaceous, except for apical cells,
veins distinct. Antennae of males plate-like on
apical third.

The single species of this genus occurring

in the United'States is found in Kansas.

Helochara communis ¥h.

Helochara communis Fh., Homop., N.¥Y. St. Cab., p. 56,

1851.
Tettigonia herbida Walk., List Homop., iii, p.769, 1851.
Tettigonia communig Walk., List Homop. iv, p. 1156,1852.

Helochara communis Sign., Ann. Soc. Ent. Fr., ser. 3,
ii, p. 730, pl. 21, fig. 17,1854,

gggoehara communis Osb., Proc. Ia. Acad. Sci., i,
o pt. 2, p. 125, 1892,

Helochara communis G. &BB., Hemip. Colo., P. 82,
1895.




Helochara communis Ball, Proc. Ia, Acad. Sci., viii,
p. 62, pl. 6, fig. 1, 1901.

Helochara communis Osb., U. 3. Dept. Agr., Div. Int.,
Bul. 108, p. 60, 1912.

Helochara communis Osb., Me. Agr. Exp. Sta., Bul. 238,
p. 103, 1915,

Helochara communisg DeL., Tenn. St. Bd. Ent., Bul. 17,
p. 24, 1916.

Helochara communis Van D., Cat. Hemip. N. A., p. 600,

1917.

Yorm: Rather small, robust species. Length,
4 - 7 mm, Vertex broader than long, slightly and ob-
tusely pointed and with the elevated portions of front
elevated. Pronotum large and long, anterior margin
broadly rounded, posterior margin distinctly emargin-
ate. Scutellum short, overlapped by pronotum. ZElytra
coriaceous except at apex. Whole dorsal surface dis-

tinctly punctate.

Color: A green form. Head and anterior
region of pronotum more yellowish. Front, including
reflexed portion, with lateral brown arcs. In male,
face black because of broadening and fusing of the

arcs.
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External genitalia: Female, last ventral

segment over two-thirds as long as broad, lateral
margins narrowed posteriorly, posterior margin in-
cised on either side the medially produced lobe;
pygofers long and narrow, slightly exceeding ovi-
positor and bearing a few, cozrse, short hairs on
either side of the ovipositor. Male, valve short and
broadly triangular; plates broad at base but taper-
ing and prolonged acutely, exceeding the short pygo-

fers,

Internal male genitalia: Styles with

bvasal half gradually tapering, a large process on
mesal margin for attachment to connective and poster-
iorly a large lateral bulge, the distal portion curved
slightly outwardly, toothed on mesal margin and ter-
minating rather truncately with a distinct outward
point; connective T-shaped, the cross piece heavier
than the standard; oedagus consisting of a pair of
heavy dorsally directed processes and a pair of

narrower, larger, sinuate and acutely pointed termin-

al processes.

Distribution: This species probably occurs
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throughout the eastern portion of the State, but
hitherto has been reported only from Cherokee county.

Hosts: Found only on swamp grasses.

Genus Graphocephala Van D.

In this genus the head is narrower than the
pronotum, the vertex is flat, obtusely rounding and
with a distinct margin. The front is not inflated.
The pronotum is narrowed anteriorly and with the poster-
ior margin slightly emarginate. The elytra are long
and coriaceous, venation obscured, and with rather
long apical cells.

Two of the three United States' species

have been taken in Kansas.

Key to Species

A. Large, 9mm or over, vertex unmarked. .coccinea.
AA. Smaller, 6émm or under, vertex marked

with black linese « « o « o « ¢ o o = versuta.
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Graphocephala coccinea (Forst.)

Cicada coccinea Forst., Nov. Spec. Ins., p.69, 1711.

Tettigonia guardivittata Say, J1. Acad. Nat. Sci.,
Phila, vi, p. 312, 1831; Compl.
Writ., ii, p. 386.

Tettigonia coccineg Harr., in Hitchcock, Geol. Mass.,
edn. 2, p. 580, 1835,

Proconia gquadrivittata Fh., Homop., N.Y. St. Ent.,
Cab., p. 55, 1851,

Tettigonia picta Walk., List Homop., iii, p. 758, 1851.
Tettigonia guadrivittata Sign., Ann. Soc. Ent., Fr.,
ser. 3, ii, p. 348, pl. 11,
fig. 11, 1854,

Aulacizes guadrivittata Fh., Trans. N.Y. St. Agr. Soc.,
xvi, p. 450, 1856.

Diedrocephala coccinea Uhl,,Bul. U.S. Geol. Geog. Surv.,
iv p. 357) 1876'

Diedrocephala guadrivittata Glov., U.S. Dept. Agr.
Rept, for 1876, p. 33.

Diedrocephala coccinea Van D., Can. Ent., xxi, p. 9,

1889.

Diedrocephala coccinea Osb., U. S. Dept. Agr., Div.
~  Ent., Bul. 22, p. 28, 1890.

Diedrocephala cosginea Osb., Proc. la. Acad. Sci., i,
pt. 2, p. 125, 1892.

Diedrocephala coccinea Ball, Proc. Ia. Acad. Sci., iv,
p' 177; 18970

Tettigonia quadrivittata Fowl., Biol. Centr. Am. Homop.,
ii, p. 276, 1900.

Tettigonia idonea Fowl., Biol. Centr. Am. Homop., ii,
p. 276, 1900.

i i N.Y, St. Ent.
Diedrocephala coccinea Osb., 20th Rept. N.1. s
p. 510, 1905.
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Diedrocephala coccinea Osb., U. S. Dept. r., Div,
Ent., Bul. 108, p. 60, 1912,

Diedrocephala coccinea Osb., Me. Agr. Exp. Sta.. Bul.
238, p. 101, 1915, ’

Diedrocephala coecinea DeL., Tenn. St. Bd. Ent.. Bul.
177 P4 25, 1916. ’

Diedrocephala coccinea Gibs., Can. Ent., xlviii, p.

178, 1916,

Graphocephala coccinea Van D., Cat. Hemip. N.A.,
p. 601, 1917.

Graphocephala coccinea Ols., Bul. Brooklyn Ent. Soc.,
xiii, p. 120, 1918.

Form: A large, cylindric, elongated form.
Length, 8 - 9mm. Vertex, wider than long, two-thirds
length of pronotum, roundingly acutely angled. ZProno-
tum narrowed anteriorly with lateral and humeral angles
about egual, posterior margin distinctly emarginate.
Elytra long and narrow.

Color: Face yellow, aeparated from orange-
yellow vertex by broad black line on margin. Vertex
with two small, black marginal lines %before the ocelli,
and frequently the posterior half reddish or green
medially. Pronotum rgd with narrow light green band
on anterior margin, and a posterior ~ large dark green
W, with outer arms turned mesad. ZElytra red with
costal, claval and sutural margins and median stripe
on corium, green, apex and appendix black.

External genitalia: Female, last ventral




180

segment slightly longer than wide, lateral margins
slightly narrowed posteriorly, posterior margins
broadly rounded and medially produced; pygofers long
and narrow, equalling ovipositor and bearing a few
coarse hairs on either side of median line. Male,
plates long, broad at base but apically greatly pro-
duced and concavely tapering to long acute tip, lateral
margins bearing stiff hairs; pygofers long and narrow,
greatly exceeding plates and covered with numerous
coarse hairs.

Internal male genitalia: Styles tapering

at anterior end, curved outward medially and ending
in distinctly outturned apices; connective slender,
Y-shaped; oedagus with triangular body when viewed
laterally, a long, slender process leaving it from
near distal end, and a still longer, heavier one ex-
tending dorsad from the distal apex; a V-shaped chit-
inous bar at base of anal tube.

Distribution: Reports and specimens at hand

seem to show this species as occurring only in eastern
Kansas. It undoubtedly occurs further west in the

State than is shown by the following map:
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Hosts: Seemingly we have here a very
general feeder. It has been taken from numeroms
weeds, shrubs and trees. The writer this season
found the nymphs of the last instar in large numbers
on Ambrosia tmfida during the last week in July and
the first week in August. By the second week in August

the nymphs had all molted into adults.

Graphocephala versuta (Say)

Tettigonia versuta Say, Jl. Acad. Nat. Sci., Phila.,
vi, p. 311, 1831. Compl. Writ.,

ii, p. 386.

Tettigonia versuta Sign., Ann. Soc. Ent. Fr., ser. 3,
p. 348, pl. 11, fig. 10, 1854,

Diedrocephala versuta Woodw., Bul. Ill. St. Lab.. Nat.
Hist., iii, p. 22, 1887.

Diedrocephala versuta @sb., U S. Dept. Agr, Div. Ent.,
- Bal., 22, p. 27, 1890.
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Tettigonia redacta Fowl., Biol. Centr. Am. Homop
. . y - *,

ii, p. 276, pl.18, fig. 21,
1900. '

Diedrocephala versutg Ball, Proc. Ia. Acad. Sci., wviii
p. 64, pl. 6, fig. 3, 1901.

Diedrocephala versuta DeL., Tenn. St. Bd. Ent.. Bul.
17, p. 25, 1916. ’

Diedrocephala versuta Gibsé, Can. Ent., xlviii, p.177
1916. '

Graphocephala versuta Van D., Cat. Hemip., N.A., p.
602, 1917.

Form: Like coccineag but smaller. Length,

5 - 6 mm. Vertex broader than long, a little shorter

than pronotum, apex blunt, lateral margins distinctly

rounding. Pronotum narrowed anteriorly, humeral mar-

gins slightly longer than lateral margins. Elytra not
quite as long as in coccineg.

Color: Vertex with black marginal lines and
with pair of median parallel lines - connecting an-
teriorly with broken lines which run back parallel with
the margin, between the margin and the ocelli. Space
between parallel lines and around the margin whitish
or yellowish, the rest reddish. Face yellow, pronotum
yellowish anteriorly, greenish posteriorly, often with
red bands continuous with red bands of clavus and of
head, between which are blue bands. Scutellum red or

yellowish with black markings. Elytra blue, claval
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suture with a blue stripe either side of which is a
troader red one, apex and posterior third of costal
margin pale with several small, dark, triangular spots.

External genitalia: Female, last ventral

segment as long as broad, latersl margins strongly
tapering posteriorly, the disc longitudinally elevated,
posterior margin produced angularly;, pygofers long
and narrow, equalling or slightly exceeded by ovipositor,
forming distinct keel on mesal margin, bearing a few
short, coarse hairs. Male, plates long and narrow,
often twice as long as the last veniral segment and
bearing coarse hairs on the lateral margins; pygofers
exceeded by the plates.

Distribution: Taken in Cherokee county.

Hosts: Gibson gives cowpeas and clover as
hosts. De Long took specimens from shrubs and weeds.

Probably a general feeder like the preceding.

Genus Draeculacephala Ball

The following is the original description
of the genus: "Similar to Diedrocephala, the vertex
usually longer and more acutely angled. Face, as seen
from side, usually straight, or slightly concave to

the middle of clypeus, where it is broken backwards.
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Disc of clypeus quite gibbous. Pronotum with the
lateral margins parallel, narrower than or only equal-
ling the eye. ZElytra long, narrowing apically, greenish,
the nervures raised distinct, the apical and the ante-
apical cells irregularly reticulate veined. Anterior
tibiae slender, round.

"Type of the genus D. mollipes Say.

Two - members of this genus have been

collected in Kansas. D. noveboracensis has not yet

been reported in the State but likely occurs in the
northeastern portion and is therefore inclucded in the
key. D. reticulata should be found in the southern
part.

%
Key to Species

A. Front, as seen from side, almost straight.
Sides of front with dark arcs.
B. Vertex long, acute, margins as seen from
above straight, spots on apex minute or none.
Profile of front straight.

C. Size small, vertex of female distinctly

longer than broad. Lines on vertex usually

X%
Adapted from key by Dr. E. D. Ball. Proc. Ia. Acad. Sci.,

viii, p. 67, 1901.
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faint. Last ventral segment of male

broad. . « . . ¢ . . .. . . mollivpes.
CC.Size larger, vertex of female distinctly
shorter than broad. Lines on vertex usu-
ally distinct and broad. Last ventral seg-
ment of male long, cylindrical...angulifera.
BB.Vertex shorter, roundingly acute, margins as
seen from above slightly rounding, espots on

apex distinct. Profile of front slightly

rounding. « « « ¢ « « ¢« ¢« « « « « « .noveboracensis.

AA. Front, as seen from side distinctly rounding.
Sides of front mottled with brown or un-

markede o« o o o o o o o o o &+ o o o« o oxeticulata.

Draeculacephala mollipes (Say)

Tettigonia mollipes Say. J1. Acad. Nat. Sci. ‘hila.,
vi, p. 312, 1831; Compl. VWrit.,

ii, p. 383.

Tettigonia mellipes Harr., in Hitchcock Geol. Mass., edn.
2, p. 580, 1835.

Aulacizes mollipes Fh., N.Y. St. Cab., p. 56, 1851.

Tettigonia innotata Walké, List Homop., iii, p. 770,
1851.

. iii,
Tetticonia antica Walk., List Homop., p. 771, 1851.
Diedrocephala mollipes Sign., Ann. Soc. Ent. Fr., ser.

3, ii, p. 726, pl. 21, figs.
12, 13, 1854. -
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Acopsis viridis Prov., Nat. Can., iv, p. 352, 1872,

Diedrocephala mollipes Osb., Rept. Ia. St. Agr. Soc.
- for 1892, p. 687.

Tettigonia mollipes Fowl., Biol. Centr. Am. Homop., ii,
- p. 273, pl. 18, fig. 15, 1900.

Draeculacephala mollipes Ball., Proc. Ia. Acad. Sci.,
viii, p. 67, pl. 7, fig. 1, 1901.

Draeculacephals mollipes Osb., Rept. N.Y. St. Ent.,
P. 511, 1905.

Draeculacephala mollipes Osb., U. S. Dept. Agr., Div.
Ent., Bul. 108, p. 56, 1912,

Draeculacephala mollipes Osb., Mr. Agr. Exp. Sta.,
Bul. 238, p. 103, 1915.

Draeculacephala mollipes Gibs., U. S. Dept. Agr., Div.
Ent., Bul. 254, 1915,

Draeculacephala mollipes Van D., Ent. News, xxvi, p.
178, 1915.

Draeculacephala mollipes DeL., Tenn. St. Bd. Ent.,
ul. 17, p. 27, 1916.

Draeculacevhala mollipes Gibs., Can. Ent., xlviii,

p. 177, 1916.

Draeculacephala mollipes Van D., Hemip., N. A., bp.
603, 1917.

Form: Rather long and slender. Length,

6 - 9.5 mm. Vertex very long, acutely angled, sides
straight, disc flat, longer in female than in male.

Face straight in profile. Pronotum with lateral mar-
gins parallel, anterior margin rounding, posterior margin
emarginate. Elytra long, rervures distinctly raised,

apical portion reticulate.
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Color: Vertex, anterior part of Pronotum and
acutellum yellow, latter two sometimes greenish. Vertex
with two small apical spots, lines on reflexed portion
of front, a median and a pair of lateral lines, brown.
Face yellow to fuscous with nine pairs of brown arcs
laterally. Disc of pronotum and elytra bright green,
nervures light, costal and apical margins light.

External genitalia: Female, last ventral

segment about two-thirds as long as broad, posterior
margin sinuate on either side of obtusely rounded me-
dian lobe; pygofers long and narrow, equalling or ex-
ceeding ovipositor and bearing few stout, coarse hairs
along sutural margin. Male, valve short, angularly
produced; plates large, as long as pygofers, and with
short, stout hairs on margin.

Internal male genitalia: Styles with proxi-

mal portion large and scarcely tapering, large lobes

for connection to connective, distal half first curving
outward and then with a seeming terminal irwardly pro-
jecting segment which is toothed on the inner margin
near the apex, and then curved outward at the extreme
tip; connective T-shaped, with the cross bar heavy;
oedagus consisting of a T-shaped heavy piece with a very

short standard, from the sides of which extend out two
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long tapering and twisting processes the points of
which extend laterad; a heavy characteristically
shaped chitinous process extends downward from the

base of the anal tube.

Distribution: Occurs throughout the east-

ern portion of the State as shown by the following

map:
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Hosts: This is a very general feeder, but
because i% occurs on so many cultivated crops, often
in very large numbers, it is to be considered an in-
sect of economic importance. The writer has taken it
on corn, many native grasses and at lights. Gibson
gives the following hosts: Wheat, barley, oats, alfalfe,
Johnson grass, kafir corn, sorghum, cowpeas, Bermuda

grasses and many native grasses. Osborn gives rye,
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bluegrass and <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>