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

I t was found that some varieties of potatoes contained more 
pimples than other varieties. I t was also found that varieties 
which did not contain many "pimples" often contained as many 
" s l ive r s" or tubes as the more " p i m p l y " varieties. A t the 
same t ime potatoes i n a l l varieties could be found w i t h "slivers" 
where no pimples had been formed. Whether "pimples "are 
formed only at certain stages of g r o w t h of the potato, or 
whether some varieties form "p imples" whi le others do not, is 
s t i l l a question. 

C O N T R I B U T I O N S TO T H E H E M I P T E R O U S F A U N A 
OP I O W A . 

B Y H E R B E R T O S B O R N A N D E . D. B A L L . 

I . ON T H E L I F E - H I S T O R Y O P J A S S I D A E . 

(With descriptions of new species and a review of the genus Deltocephalus.) 

I n various papers published dur iog the past five years the 
senior author has called attention to the injuries caused in grass 
lands and pastures by the numerous species of Jassidse, which 
swarm, often by mil l ions to the acre, upon various species of 
grasses. 

I n these papers i t has been shown that the loss, though sel
dom noticed, must be real ly enormous, and that by the use of the 
tar pan or "hopper-dozer" the insects may be to a great extent 
destroyed. Fur ther than this, however, our knowledge has been 
too meager to furnish a certain basis for remedial measures. 
I t is t rue studies were made of a few species and some facts 
learned as to their l i fe-history which warranted the belief that 
burning, mowing, etc., migh t be of service, but s t i l l so much 
remained unknown regarding even the most common species, 
that there seemed a necessity for a more exhaustive study. At 
the beginning of the present season (1896) a study was planned, 
the essential features of which were: F i r s t , a determination of 
the l i fe histories of as many as possible of the species known to; 
feed upon grasses. Second, the determination of the range of 
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the food plants for each species, especially i n the la rva l stages. 
Third, the collection of a l l species occurring on grasses and 
their careful identification w i t h a close study of the specific l im
its of each, as a basis for further l i fe h is tory studies. 

Any facts suggestive of successful treatment have been care
fully noted, and suggestions as to treatment of individual spe
cies made, but i t has been deemed essential i n this study to hold 
in reserve general conclusions as to treatment and to gather, 
first, al l facts possible bearing on the l i fe and habits of the 
species. These w i l l undoubtedly furnish a scientific basis for 
economic treatment. 

Insectary studies have consisted in rear ing, as far as possible, 
all species in breeding cages, consisting of glass globes or netted 
frames over grass i n large pots, along w i t h continuous field 
study, the one as check to the other. I n the investigation some 
sixty species have come under observation as grass feeders, 
not to mention some s ix ty more referred to other food plants, 
and their study has involved the examination of many thousands 
of individuals i n a l l stages 

Of a number of species we are able to present sufficient 
details of l ife h is tory to warrant positive conclusions, whi le of 
others the record is yet too fragmentary to be more than a 
starting point for future work. 

While this study was undertaken p r i m a r i l y wi th reference to its eco-
nomic aspects, and this phase has been dealt w i th part icu lar ly i n a paper, 
duplicating this in part , to be published in bulletin 34 of the Iowa experi
ment station, so much matter of a technical nature has been accumulated 
which seems of importance in the systematic study of this group that it 
has been deemed desirable to publish it, wi th full technical descriptions of 
new species, where it wi l l reach students of systematic entomology, and 
those interested in the biological questions discussed. 

We have as a basis for work in this group, aside from the large mass of 
material collected in Iowa, types of a l l the Homoptera described by M r . E . 
P. VanDuzee as wel l as the entire collection of Hemiptera which he made, 
and which formed the basis for his numerous contributions to A m e r i c a n 
Hemipterology. 

The college collections contain, further, a large amount of mater ia l in 
Hemiptera from Colorado, South Carol ina and Georgia collected by Morri-
BOD; from New Mexico, Arizona, Cal i fornia and the northwest, collected by 
Wickham; from Mexico, collected by Osborn and Townsend, besides numer
ous smaller series received in exchange or for determination. Also series 
of European species, embracing representatives of a large proportion of 
the genera. Also some exotic materia l from the Bahamas, Wes t Indies, etc. 

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

It has not been our purpose to prepare a full l ist of species, but only 
to include such as we have studied. W e have followed in arrangement, 
however, the "Catalogue of Jassoidea," by M r . E . P . VanDuzee , and that 
catalogue may be consulted for additional references, synonomy and bib
liography. 

Types of the new species are deposited in the National museum. 
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Some of the results wh ich seem to be general i n nature may 
be mentioned here. 

The species of Jassidae have, as a rule, a decided limitation 
as to food plant, usually holding closely to one species of plant, 
almost invar iably l imi ted to one plant for breeding, but feeding 
more indiscriminately i n maturer stages. 

So far as known, a l l the species deposit eggs upon the stems 
under the leaf sheaths or in the leaves of the plants used as 
food. 

There is a wide difference in life-histories, some having one 
brood, the major i ty of the grass-feeding species two, and still 
others three in a season, and the successive stages occurring at 
widely differentt times. 

Except i n the case of adult hibernation the ordinary life of a 
brood of adults does not exceed two months, and for the indi-
viduals of a brood rarely over one. The males appear a week 
to ten days before the females and disappear as much earlier. 
I n general, one brood of adults w i l l have disappeared before 
the larvae of the next have matured, so that individuals col-
lected at any t ime may be referred w i t h assurance to a partic-
ular brood. 

I t follows also that eggs for each brood are deposited within 
a l imi ted time and that a period may I e defined during which 
a l l eggs of a given brood for a given species w i l l have been 
deposited, and dur ing which t ime measures for their destruction 
may be applied. 

Observations were made to ascertain whether simply cutting 
the grass and leaving i t i n the field would prevent hatching, and 
in no case were eggs observed to hatch f rom stems cut green. 
Par t of the stems f rom a plant in which eggs were fully devel-
oped were cut and left to dry. The second day after the eggs 
hatched in the uncut stems but no l a r v a e issued from those that; 
were cut and, on examination, the eggs were found to be crushed 
and distorted from the shr ink ing of the plant tissues and by 
the cur l ing of the edgts of the sheaths in drying. Even if 
hatched they would have been unable to escape from the rigid 
incurved edge. 

I t has been learned that the larvae present definite characters' 
wh ich are of specific, and in some cases generic, value. These, 
along w i t h what prove to be constant characters in large series 
of adults, enable us to combine some forms hi therto considered 



I O W A A C A D E M Y O P S C I E N C E S . 175 

as distinct species, and also to separate as distinct some forms 
hitherto included w i t h other known species. 

Colorational characters i n certain genera are of very l i t t l e 
value, since i t is found that summer broods and species occur
ring in shaded localities are pa l l id or unicolorous, whi le autumn 
broods or exposed individuals assume darker and more definite 
markings, often va ry ing to black. 

Another feature of considerable interest and of value in the 
discrimination of species is presented in the fact that for a 
number of species there are dist inct long and short winged 
forms w i t h consequent variations i n venation (usually given 
generic importance) the long winged condition apparently asso
ciated w i t h a migrant habit. 

The grasses wh ich have been more par t icu lar ly under obser
vation during the season and which seem to have each its par
ticular jassid fauna, are: Blue grass (Poa pratensis), Andro-
fogon scoparius and provincialis, Elymus canadensis and virginicus, 
'Bouteloa hirsuta and cutipendula, Stipa spartea, Sparlina cynosure-
ides, Sporobolus hookeri, heterolepis, asper arid cryptandrus, Chry-
sopogon nutans, Muhlcnbergia racemosa, diffusa and sylvatica, 
Bromus ciliatus and purgans; also a number of annuals, espe
cially the Panicums and Setarias. 

A statement of the known host plants accompanies the dis
cussion of each species. 

T E T T I G O N I A B I F I D A S A Y . 

Journal A c a d . Nat . Sci . , P h i l a . , I V , p. 313,1831) Comp. Writings I I , p. 387,1869. 

This is a rather handsome l i t t l e species, and its range of food 
kbit seems to be more restricted than many of the others, i t being 
found only on blue grass in shady places. The latter restric
tion confines i t to wooded pastures, where i t is perhaps almost 
is common though less universal than inimicus i n open pastures. 

The adult is about six mil l imeters long, of greenish color, w i t h 
circular alternate bands of black and whi te on the head and 
pronotum paral lel to the border. The wings have seven black 
stripes, the outer one fo rk ing near the middle. 

Adults are first recorded for Ju ly 11th, and were most abun-
dant July 14th, becoming gradually less numerous t i l l the first 
of September, when they disappeared. Whi le egg deposition 
mpst occur dur ing Ju ly or August i t has not been observed. 

The larvae observed Ju ly 2nd to 20th were about half the 
length of the adults, fu l ly as broad, w i t h the surface of the body 
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of a powdery whi te appearance. The head is large, broad and 
deep, much inflated, almost round in front ; eyes dark; wing 
pads broad and short; the abdomen inclined to be carinate 
dorsally. 

They are decidedly different f rom the larvae of any other 
species of Tettigonia studied i n the much shorter body, a fact 
which would seem to indicate separation f rom the normal Tettii 
gonia forms, and wh ich allies them to Euacanthus. 

While o rd inar i ly considered a rather rare species this cer
ta in ly occurs du r ing a par t of the year i n i ts part icular haunts in 
great numbers—that is i n the rather rank blue grass of timber; 
areas. I n such locations i t has been estimated to occur at the 
rate of 50,000 per acre. 

D I E D R O C E P H A L A M O L L I P E S S A Y . 

Tettigonia mollipes Say. J o u r A c a d . Nat . Sci . , Ph i la . , I V , p. 312,1831. Corop. writings 
I I , p. 386. AuUxcizes mollipes P i t c h . Homop- N . Y . State Oab., p. 56, 1851. Diedro-
cephala mollipes W a l k e r . Homop. Suppl. , p. 233, 1858. 

This species has been observed heretofore, and a record of 
two broods a year indicated. Observations this year show a 
somewhat later appearance of the spr ing brood, larvae occurring; 
th rough June and first week i n July , adults appearing the last 
week in June, cont inuing th rough July , and to about the 20th 
of August . The second brood of larvae appeared about the 
second week i n August, runn ing th rough September and matur-
ing i n October and November. F i r s t adults of second brood: 
appeared about September 15th and continued th rough the sea-
son. Hibernat ion seems to occur i n a l l stages, considerable; 
i r r egu la r i ty being shown, but the main body being adapted to 
the hibernation of eggs. 

The range of food plants is large, there seeming to be little; 
choice between annual or perennial grasses. I t has been! 
recorded f rom Adropogon scoparius and provincialis, Panicum crusi 
galli, scoparium; Setaria viridis and glauca. Wheat, oats, barley; 
(especially volunteer g rowth) , slough grass (Spartina cynom.-
oides), w i l d rye, (Elymus canadensis). I t occurs less commonly, 
on blue grass, probably i n most cases only when other grasses 
are present. 

As egg deposition i n autumn is almost entirely confined to 
large-stemmed grasses, the destruction of these i n pastures is 
advisable. 



I O W A A C A D E M Y O F S C I E N C E S . 177 

D I E D R O C E P H A L A N O V ^ E B O R A C E N S I S P I T C H . 
Avlaeizes novceboracemis Fitch. Homop. N. Y. State Cab., p. 56,1851. 

This is a larger and l igh te r colored species than mollipes, and 
may be further distinguished by the blunter head and the two 
black spots at the t i p . I t has been found to occur only i n 
sloughs or i n heavy grass adjacent to them, especially slough 
grass (Spartina cynosuroides). 

The adults were taken th rough the last of June and th rough 
July, and again from the middle of Augus t th rough September. 
It seems to be decidedly l imi ted i n i ts range of food plant, and 
would be of l i t t l e economic importance except where slough 
grass is used for hay. 

D I E D R O C E P H A L A C O C C I N E A F O R S T . 

Cicada coccinea Forst. Nov. Species Ins., p. 96,1781. 

This is the brightest colored species of the genus occurr ing 
at Ames, and is intermediate i n size between mollipes and novw-
boracensis. 

The vertex and scutellum are b r i g h t yellow. The pronotum 
is variously marked w i t h green, red and yellow. The e ly t ra 
are bluish-green, w i t h two broad purple stripes, and a narrow 
yellow margin. Below, a l l yellow, except a narrow black l ine 
;just under the vertex. Leng th , nine to ten mm. Readily sep
arated from versuta by the absence of dark markings on the 
;yertex, and the larger size. 

The larvse are of a pale yel low color throughout. Head 
much inflated, convexly pointed, resembling that of adult but 
larger; thorax broad, abdomen long and slender. The pupae 
are still l ighter colored, and have a scarlet mark on each w i n g 
pad. 

This species is two-brooded. The larvae were taken near ly 
Ml grown about the 1st of June. Adul t s were taken from' 
"about the middle of June th rough July , and again th rough Sep
tember and October. 

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

X E R O P H L O E A V I R I D I S , P A B R . 

(PI. xix, Fig. 1J 

This grotesque species occurs throughout the entire Uni ted 
States at least. V a n Duzee reports i t f rom New Y o r k to Flor ida , 

12 
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Texas, Colorado, and California. I n addition to this , speci
mens are at hand f rom Oregon, Utah, Arizona and Nebraska, 
and i t has been collected at Ames rather commonly. 

The adults are six or seven mil l imeters long by two millime
ters wide across the pronotum; the head is s l i gh t ly narrower 
than the pronotum; eyes small; vertex flat, produced and round-
ing ly angled i n front, anterior marg in ve ry th in . The elytra 
are long and angular ly pointed behind, the claval area is nearly 
flat whi le the corium is s t rongly deflected, becoming perpen
dicular at the t ip , g i v i n g the insect a wedge-shaped appearance. 
The entire dorsal surface is coarsely pi t ted. The females are 
b r i g h t green w i t h the tips of e ly t ra l ighter , sometimes clouded 
or minute ly dotted w i t h darker along the margins; the males 
have in addition a broad median smoky l ine on the vertex and 
an i r regular transverse dark band on the pronotum more or 
less s t rongly margined w i t h l igh te r before. 

Genitalia: The last ven t ra l segment of the female is divided 
medial ly to i ts base and consists of two long, roundingly pointed 
lobes; male valve broadly, obtusely rounding, length and 
breadth about equal; plates narrow, spatulate, two and one-
half times the l eng th of the valve. 

Larvae: Similar i n f o r m to the adult but w i t h a broader body 
and longer head; vertex one-half longer than wide, acutely 
angled before, marg in ve ry th in , whole depth of head less than 
one-fourth the length of the vertex; abdomen short, dorsally 
carinate; color green, the entire surface covered w i t h short 
whi te hairs ar is ing f rom minute black spots; a pair of larger 
black spots near the base of the w i n g pads and another pair on 
the posterior marg in near the inner angle. 

Larvae were found nearly f u l l g rown i n August ; the adults 
were taken f rom the second week i n August u n t i l October. 
They were swept f rom a native grass pasture where they were 
f a i r l y abundant. Specimens f rom Nebraska and Utah bear 
dates f rom May to July , indicat ing that the species is two-
brooded. Observations were not made upon the field where it 
occurred du r ing the first half of the season, which would 
account for i ts not being found sooner. 

This species agrees i n every part icular w i t h Burmeister's 
description and figure of grisea Germar, f rom Brazil, and 
undoubtedly i t should be placed as a synonym of that species. 
B u t Fabricius ' description of viridis f rom "Americas insiais" 
precedes both, and though brief, agrees we l l w i t h them and 
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probably characterizes the same species, at least so far as we 
know no other species wh ich could answer thei r description 
occurs. * I f this is correct the synonym w i l l stand. 

Xerophloea viridis Pab. 
Ccrcopte viridis, F a b . E n t . Syst . I V 50,13,1794. 
Xerophloea grisea, G e r m a r Zeits . F . G . E n t o m . I , 190, 1, 1839, 
XeropMoeavirescens, S ta l . Ofv. V e t . A k . F o r h . , 1854, p. 94, 30. 
Xerophloea viridis, Fabr . , S ta l . Hemiptera, F a b r i c i a n a , I I , p. 5D. 
Parapholis peltala, TJbler B u l l . U . S. Geol . and Geog. S u r v . , I l l , p. 461, 1877. 
Xerophloea peltata, U h l e r Stand. Nat . Hist . , I I , p. 248. 1884. 

Professor Uhler, i n the Standard Natura l H i s to ry (vol. I I , 
p. 248) gives the range of the species as f rom Massachusetts to 
Rio Janeiro i n Braz i l , thus covering the t e r r i to ry indicated by 
the three descriptions. 

G Y P O N A G E R M A R . 

Although the Gyponas have never been recorded as grass-
feeding species the observations this season show that for one 
of them at least this is an exclusive habit, and for others 
apparently a normal one. 

The species are widely variable i n color and size, and the 
genus needs a thorough revision i n order to reduce to consistent 
species the long l i s t of so-called species which has arisen f rom 
the characterization of these numerous varieties. 

Structural ly the species are ve ry constant and present defi
nite characters i n the shape of the head, the venation and the 
genitalia. 

G Y P O N A O C T O — L I N E A T A S A Y . 
Teitigonia oclo-lineata Sa,y Corpp. W r i t , I I , 257. 
Gypona striata Burmeis ter , Gen. I n s . Gen. 16, Nco. 9. 
Gypona flavilineata F i t c h , Homop N. Y . , State Cab-, p. 57. 
Gypona quebecensis Provancher , Nat . Canad . I V , 352. 
Gypona eana B u r m , Gen. I n s , P I . 16, No. 10. 
Gypona flavilineata, Spangberg, Spec. Gypona), p. 8. 

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

• A series of thirteen specimens of this insect from Cuba, k indly sent by Mr. Robert 
Combs, shows most perfect agreement wi th Iowa specimens, and no other species of 
the genus is represented in his collecting. 
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Genitalia: Ul t imate ventra l segment of the female moder
ately long, nearly truncate behind, curved downward in the 
middle, g i v i n g i t an emarginate appearance, the edge often thin 
and membranous. The last vent ra l segment of the male longer 
than the pronotum, truncate, concealing the valve. Plates 
narrow, l igulate, nearly four times longer than wide, longer 
than the last ventra l segment, nearly equaling the pygofers, 
separated at the base by one-half their w id th , obliquely overlap
p ing at t ip . Pygofers broad at base, obliquely truncate from 
below, t ips produced incurved and touching each other. 

Color very variable, early specimens of both broods, especi-
al ly of the first, l i g h t green, the yel low lines indist inct ; elytra 
nearly hyaline, nervures weak. This fo rm is the flavilineata 
Pi tch , and striata Burmeister. Late specimens of the first 
brood and nearly a l l of the second are dark green w i t h the 
elytra s t rongly reticulate. The yel low lines may be strongly 
marked or almost want ing; these include the forms described 
as quebecensis Prov. , cana, Burmeister and flavilineata Spang-
berg. Specimens collected dur ing the lat ter par t of September 
and throughout October were more or less t inged w i t h red, 
especially i n the females. Specimens being taken wh ich varied 
from the lines red, t h rough forms that had the lines and the 
e ly t ra l reticulations red, to females that were almost entirely 
scarlet dorsally, these last being the typ ica l octolineata form. 

Throughout the whole series the s t ructural characters, with 
the exception of the s t rength and number of the reticulations, 
scarcely varied. 

These conclusions are based on the examination of hundreds 
of specimens showing the most complete intergradations in all 
these variations. I n accord w i t h the general rule for jassids, 
the first brood, mostly flavilineata form, are weakly veined, and 
those of the second brood, mostly octolineata form, are strongly 
veined and more h i g h l y colored. 

Larvae are very broad and depressed, more so than the adult, 
wh ich i t much resembles. The vertex is abrupt ly narrowed in 
f ront of the eyes, then s t rongly project ing w i t h parallel mar
gins and a broadly rounding apex, the whole projection 
extremely th in , antenna) nearly as long as body, basal joint as 
long as vertex, abdomen long and compressed; general color 
green. 

The pupae are broader, shorter, darker green than the lar-, 
vae, and have two fuscous spots on the inner angle of the wing 
pads. 
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Larvae were found June 16th, small to half grown, continuing 
abundant u n t i l the middle of July . Adul t s appeared about the 
first of July, continuing t i l l the middle of August . Second 
brood larvae occurred into the lat ter par t of August , and on 
through September. Adul t s appeared i n September and 
October. 

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

I n common w i t h other jassids which have a wide distr ibu
tion, i t does not seem to be confined to any part icular food plant, 
but may be found almost everywhere, preferr ing rank growths 
in shaded situations. I t is the only representative of the retic
ulated e ly t ra l group occurring at Ames, and is unique i n that 
it is two-brooded, whi le the other species are a l l apparently only 
single-brooded. 

G Y P O N A B I P U N C T U L A T A W O O D . 

Qyponabipunctulata, Woodworth, B u l l . 111. State L a b . Nat. Hist . , I l l , p. 30,1887.( ? ) 
Gypona nigra, Woodworth, B u l l . 111. State L a b . Nat . His t . , I l l , p. 31,1S87.( $ ) 

This is the largest jassid known to occur on grasses i n Iowa, 
and presents a very marked difference between the males and 
females. The females described as bipunctulata by Woodwor th 
are b r igh t green, stout, deep-bodied. The vertex is short, ocelli 
small, and there are dist inct black dots on the pronotum, one 
each side about half way f rom the middle to the margin; also a 
distinct dot on the base of each e ly t ron just under the outer 
angle of the pronotum. 

The male, wh ich was described as Gypona nigra by Wood-
worth, has the head and pronotum black, margined w i t h l i g h t 
green. The black color nearly conceals the dots of female pro
notum. The e lyt ra are hyaline and allow the black tergum to 
show through, so i n most specimens there is usually a quite 
uniform dark color to the whole upper surface except the 
margin. The genital plates are broad, shorter than s ix th seg
ment, truncate at apex. 

Woodworth described this species f rom I l l ino is , and we have 
specimens f rom Kansas aside from numerous examples taken 
in Iowa. 

The adults appear the middle of Ju ly , the males about a 
week before the females, and continue to the la t ter par t of 
September. They have been taken only from grasses. 
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F u l l - g r o w n larva) were swept from prair ie grass July 6th. 
They are shorter, stouter, w i t h shorter vertex, covered al l over 
w i t h stiff wh i t e hairs. 

I n addition to these a small larva was taken f rom the base of 
an Elymus stock, September 5th, and another larger one May 
22d. This pupated i n cage May 29th and died June 16th. 
These two larva) are doubtful ly referred to this species which, 
i f correct, would indicate Elymus as the la rva l food plant. 

E U A C A N T H U S A C U M I N A T U S F A B . 

(PI. xix, F i g . 3.) 

Cicada acuminata, F a b . Syst . E n t . I V , 36, 40,1794. 
Euaeanthus orbitalis, F i t c h , Homop. N . Y . State Cab. , p. 57. 

Fitch 's description of orbitalis and the specimens at hand 
agree i n every respect w i t h the description of acuminatus and 
w i t h European examples of the species, so that there seems to 
be no question as to their specific ident i ty . 

This species occurs throughout the whole of central Europe, 
and probably has an equally general dis t r ibut ion i n this coun
t r y . I t has already been reported f rom Canada, New Y o r k and 
Michigan, and specimens are at hand f rom Washington, D . C , 
and Vancouver's Island, besides adults and larva) taken at Ames 
this season. 

The adult is very stout-bodied w i t h a broad vertex and small 
round eyes. Leng th , 6 mm., w i d t h on center of costa, 2mm. 

Ver tex about equaling pronotum i n length; nearly twice 
broader than long, obtusely angled anteriorly, medially and 
la tera l ly carinate; ocelli on the vertex near the carinate anter
ior margin , about equally distant f rom eye and t i p ; f ront broad 
above, rounding to the small clypeus; base of the antennas over
hung; pronotum short; e ly t ra l venation simple, first sector 
only once forked; color, shining black w i t h marg in of eyes, tip 
of vertex, e ly t ra l nervures and a large spot near the base of the 
costa, whi te . 

Genitalia: Ul t imate vent ra l segment of the female long, 
rounding, posterior marg in arcuated and s l igh t ly notched. 
Male valve obtuse, short; plate long and very narrow, exceed
i n g the pygofers. 

Larva) whi te : Head similar i n fo rm to the adult, much more 
inflated and produced, one-third the length and nearly half the 
size of the whole insect, four times the length of the bead-like 
eyes, evenly and finely covered w i t h short whi te hairs; antenna 
extending beyond the middle of the abdomen; thorax narrower 
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than the prominent eyes; abdomen slender, dorsally carinate, 
tipped w i t h coarse whi te spines; entire body covered w i t h fine 
white pubescence; thorax and abdomen sparsely set w i t h curved 
black hairs po in t ing backward, L e n g t h of fu l l -g rown larvae 
5.50 mm. 

Larvae and adults were taken the first week in Ju ly ; adults 
continuing to be found throughout the month. Swept f rom a 
woody pasture i n wh ich numerous composites abounded. Larvae 
in cages fed indiscriminately on a var ie ty of plants taken f rom 
similar situations. 

Al though not h i ther to recorded specimens of the other Euro
pean species, Euacantlius interruptus L . , have been represented 
in American collections but have been placed w i t h Fi tch 's orbi
talis. Those at hand are f rom South Carolina, but i t doubtless 
has much the same dis t r ibut ion as acuminatus here, as i t does in 
Europe. 

The posit ion of the ocelli i n this genus is s t rongly suggestive 
of the Acocephalinae, whi le i n some other respects i t appears to 
be more closely related to the Tettigonince. This and the fo l 
lowing genus, which seem very closely allied, may very probably 
represent generalized or intermediate forms connecting the two 
sub families. 

N E O C O E L I D I A T U M I D I F R O N S G. & B . 

Hemiptera of Colorado, p. 104. 

The male of this species was described i n "Hemip te r a of 
Colorado," page 104. The female taken at Ames this season 
differs considerably from the male description, and may be 
characterized as follows: 

F E M A L E . — G e n e r a l aspect ol Euacantlius; l i g h t yellowish- green 
above, no dark markings visible on the scutellum. Below, yel
lowish-green w i t h rostrum, oviduct and spines on legs orange. 
Vertex furrowed and nearly paral lel margined next the eye as 
in Euacantlius, but lacking the carinse, then convexly conically 
rounding to the f ront ; length on middle twice that next the 
eyes, w i d t h between eyes equaling length. Ocelli small, on 
the rounding margin of vertex as i n Xestocephalus, about one-
third the distance f rom the eye to t ip . F r o n t at ocelli one-half 
wider than at lorae. Antennae inserted beneath a ledge, nearly 
as long as body; first and second joints large; pronotum very 
short on the middle, continuing broadly behind the eye and 
around back of the genae as i n Euacantlius. E l y t r a about 
equaling the abdomen; spines on the h ind tibiae very strong, 
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a crown of short spines on the t ip of the tibia, and the first 
two tarsal segments. 

Genitalia.—Ultimate ventra l segment of female nearly as long 
as w i d t h at base, elevated in the middle; postsrior margin trun
cate, w i t h a broad median notch; pygofers narrow, moderately 
exceeded by the oviduct; the margins and t ip studded with 
short, stout, orange spines; length, 4.50 mm.; w i d t h on center 
of costa, nearly 2 mm. 

Larvae.—Half-grown specimens taken the middle of Septem
ber already possessed the characteristic head and pronotum of 
the adult. The antennas were longer than the body, basal joints 
very large, and arising f rom under a we l l marked ledge; color, 
b r i g h t green, w i t h six black spots, as follows: A pair of round 
ones occupying the anterior half of the eyes, a pair on base, 
and another on posterior marg in of the w i n g pads, directly 
behind and i n l ine w i t h the eyes, anterior pair pa r t ly concealed 
by the pronotum. Spines on the genitalia, and legs stronger 
than in the adult. 

This species was taken i n upland pastures i n which Andro-
pogon scoparias, Bouteloa hirsuta and curtipendula predominated. 
Adul t s were taken the lat ter half of August ; half-grown larvae 
were found September 13th and 17th. 

This is a very peculiar species, and suggests a relationship 
between Euacantlius and Xestoceplialus, two of the lower genera, 
placed respectively in ' the sub families Jassinai and Tettigoninae. 

X E S T O C E P H A L U S P U L I C A R I U S V A N D . 

B u l l . Buffalo Soo. Nat. . Sci. vol . I V , 1894. 

This is a narrow, convexly conical headed l i t t l e species with 
broad maculate e ly t ra and a b rown vertex marked much as in 
Tetligonia Meroglypliica. L e n g t h about 3 mm. 

This species m i g h t easily be mistaken for a Deltocephalus but 
for the ocelli w h i c h are situated nearly half way f rom the eyes 
to t i p of vertex. I t was found rather commonly on blue grass 
i n shaded locations th rough Ju ly and August . 

V e r y generally distributed nor th , and specimens have been 
received f rom Mississippi (Weed). 

X E S T O C E P H A L U S C O R O N A T U S N . S P . 

(PI . xlx, F i g . 2.) 

F o r m and size of pulicarius nearly, but w i t h head and pro-
notum shining black, w i t h whi te markings; length, female, 3: 
mm.; male, hard ly 2.50 mm. 
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FEMALE. Head nearly equaling pronotum in width; vertex two-thirds 
the leng'th of the pronotum, one-half longeron middle than next eye; width 
at base nearly twice the length, convexly rounding to the front; la tera l 
and posterior margins, a median stripe extending forward across the disk, 
and ocelli white: tip white, broadly margined with orange A. broad la tera l 
margin approaching so near the ocelli as almost to complete the white mar
gin and reduce the black to,a large spot on either side of the median l ine 
of the disk. F r o n t narrow at ocelli, widening to antennal pits, then rapidly 
narrowing to the clypsus; l ight orange above, shading to black below; cly-
peus and lores black; genae broad, white; antennae long, ar is ing from under 
a distinct ledge; pronotum short, margins nearly paral le l , black, with a 
transverse white band just before the posterior margin; scutellum, basa l 
half black, wi th a narrow median stripe, apical half orange. E l y t r a macu
late with black as follows: T h e middle and tip of clavus, apex of e lytra , 
a small spot on the costa before the apex, a broad, s l ight ly oblique band 
arising beyond the middle of the costa and extending to the clavus, branch
ing before the middle and running narrowly to the anal ce l l and a smal ler 
curved band near the base of the costa, sometimes unit ing with a median 
one near the c laval suture. 

M A L E . V e r t e x without the median stripe or orange marking; upper 
part of front and a l l the vertex wi th in the white margin , shining black, 
except ocelli and a point on the tip equaling them in size, white; lower 
part of front and clypeus orange. 

G E N I T A L I A . U l t imate ventra l segment of female very broad, posterior 
margin straight, roundingly notched in the center, s l ightly deeper than 
in pulicarius. Male valve short, obtusely concavely pointed; plates inflated, 
broad at base, concave, narrowing to an acute apex; apex curved upwards 
around the pygofers which , together wi th the plates, are margined with 
plumose white hairs. 

Two males and one female of this very dist inct l i t t l e species 
were taken from a deeply shaded patch of bluegrass i n August. 
Ames, Iowa. 

T H E S H O V E L - N O S E D L E A F - H O P P E R . 

D O R Y C E P H A L U S P L A T Y R H Y N C H U S , O S B . 
(PI. xx, F i g . 1.) 

Canadian Entomologist , X X V I , p. 218, 1894. 

This very peculiar insect has h i ther to been recorded only 
from Ames, Iowa, and West Point, Neb., and has been consid
ered very rare, only three or four specimens i n a l l having been 
seen prior to the present season. No th ing was known as to its 
life history or food habit. Dur ing the present season, however, 
it has been found i n large numbers, and since i t has bred freely 
in the breeding cage, i t has been possible to determine its f u l l 
life-history. 

At first s ight one would infer that i t would be a very con-
spicuous object, an easy v i c t i m for natural enemies or the 
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obtrusive collector. As a matter of fact this proves to be only! 
a remarkable adaptation to i ts food plant (Elymus) i n color, 
fo rm and l i fe-his tory. 

The linear aspect and dark dorsal stripe, more or less broken 
or obscured, harmonize so wel l w i t h the ordinary rus ty Elymus 
stem to which i t closely adheres and from which i t can scarcely 
be driven, either i n l a rva l or adult stage, tha t i t is detected 
w i t h great difficulty. They re ly on this mimicry for protection 
rather than upon f l ight or leaping. So perfect is this protec
t ion that one may look for some time at a few stems of grass 
where dozens of the insects are known to occur and fail to 
locate them. 

The figure shows the dist inctive features sufficiently and a 
f u l l description is unnecessary here, but i t may be proper to call 
at tention to the fact that there are two forms of females, one 
having the e ly t ra ve ry short (wings proper rudimentary), as 
figured, the other w i t h much longer wings and smaller body 
and more pointed rostrum, more closely resembling male. This 
flies readily whi le the other is ent i re ly incapable of flight and 
never leaves the plant on which i t is hatched. The males are 
a l l long-winged. 

I t is single brooded, the adults appeariag about the middle 
of May and continuing i n decreasing numbers u n t i l the end of 
Ju ly . D u r i n g the last week i n May and the first week in June 
the eggs are deposited; the female selects a spot about two 
inches above the base of the first or second leaf f rom the bot
tom; having selected the spot apparently w i t h much care, she 
takes her posit ion head upwards, legs placed close together 
and tars i clasping the stem; then, rais ing the body the length 
of her legs and curv ing the abdomen upward, she unsheathes 
the ovipositor f rom the pygofers and brings i ts t i p down against 
the grass stalk, po in t ing backward s l igh t ly f rom the perpen
dicular; she then moves slowly around the stem keeping the 
body paral lel w i t h i t and the guides pressed firmly against it 
u n t i l they catch under the edge of the encircling leaf sheath; 
having done this they are gradual ly forced under the sheath,; 
usually extending almost half way round the stem. As they 
are gradual ly forced i n the abdomen straightens and then hoi-
lows u n t i l , when the ovipositor is fu l ly inserted, the abdomen 
is curved down and the pygofers are pointed upward and back-
ward at more than a r i g h t angle w i t h the guides. Having 
reached this posit ion she works s lowly backwards, opening the 
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sheath downward w i t h a peculiar sawing motion al ternat ing 
with a s l ight pause for the deposition of an egg. 

The eggs are one and one-half mil l imeters by one-third m i l 
limeter, cyl indr ical , gradually tapering f rom a point near the 
head back to an obtusely rounded t i p ; the anterior end is cut 
off obliquely f rom one side and rounded f rom the other, coming 
to an obtuse point. They are deposited i n a continuous row, 
from t h i r t y to f i f ty, side by side, cu rv ing s l igh t ly around the 
stem w i t h their heads toward the edge of the sheath, f rom which 
they are distant about one-third the circumference. The time 
occupied i n actual deposition is f rom twenty to f o r t y minutes, 
but the selection of a location and the catching of the sheath 
edge often occupies several hours. 

Al though the eggs were deposited th rough a per iod of two 
weeks or more they apparently a l l hatched at about the same 
time; the time evidently depending considerably upon favorable 
conditions of temperature and moisture, for, up to Ju ly 2d, no 
larvae had been observed either i n the cages or i n the field. On 
this afternoon the air was very oppressive, and remained so 
until cleared by a heavy thunder storm dur ing the fo l lowing 
night. On the morning of the 3rd they were observed just 
emerging f rom the eggs i n the cage, and examinations showed 
that they had hatched i n the field also. The earliest depo
sition from which they were observed to issue on this date was 
made May 28th, and the latest on June 9th, whi le the major i ty 
were deposited June 4th and 5th. This gives f rom twenty-six 
to thir ty-eight days, w i t h an average of about one month, as 
the period of incubation. 

The freshly hatched larvae have shorter and blunter heads 
than the adults, and are much more active, but w i t h i n a week 
or two the head has elongated, and i t has adopted the s luggish 
kbi t of the adult. 

Upon hatching, the larvae immediately arrange themselves 
along the base and margins of the broad leaves parallel to the 
veins, where they remain stationary for weeks at a time, so 
closely resembling the rust spots and discolorations occasioned 
by their punctures that the chance of thei r detection is sl ight, 
or, they ascend to the head, where they conceal themselves so 
effectually among the glumes and sheaths upon which they 
feed, that one migh t carefully examine a head and pronounce 
it free from them, only to find, on shaking i t violent ly , that i t 
contained a whole colony. Here they stay u n t i l the head ripens 
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i n September, when they descend to feed on the second growth 
and the surrounding grasses u n t i l winter , when they crawl into 
the th ick clump of the Elymus and hibernate, appearing again 
i n early May and changing to pupae. F r o m then on un t i l the 
middle of the month they feed on any green plant, near enough 
to be reached, c rawl ing at last to the top of some blade of grass 
and issuing as adults over ten months f rom the t ime of hatch
i n g f rom eggs. 

This species i n common w i t h the others which occur in long 
and short-winged forms, are usually very th ick , where they 
occur at a l l ; but, the eggs being deposited only upon the 
Elymus, they are l imi ted i n their range to a radius of a few 
feet at most from their host. 

They have been observed to feed upon the heads of E. vir-
ginicus indiscr iminately w i t h those of canadensis where the two 
grasses are near together, or near enough for migration, and 
i n the spring, when the larvae were large and abundant and the 
grasses small and inconspicuous, they ware found upon every
t h i n g occurr ing w i t h i n a reasonable distance of the host. 

I n view of the fact that w i l d rye is one of the most delete
rious of our grasses, and has been the cause of considerable 
loss to our stockmen i n the past th rough i ts propensity to ergo
t i sm its eradication f rom pastures and meadows would of itself 
be beneficial, and at the same time avoid any possibility of 
fur ther in ju ry f rom this species of jassid. Another method 
w h i c h would accomplish both ends sought and s t i l l enable us to 
make use of its valuable food properties would be to closely 
mow the Elymus clumps the lat ter par t of each June. This 
would cut off the head-forming stems before they had devel
oped ergot, and would destroy the eggs of the shovel-nose, and 
at the same time leave the grass i n good condition for immedi
ate pasture, or, i f not pastured, produce a better crop of hay 
than wi thou t the mowing . 

T H E S P O O N - B I L L L E A F - H O P P E R . 

H E C A L T J S L I N E A T U S U H L . 

( P L - x x , F i g . 2.) 
Glassocrutus lineatus U h l e r . B u l l . TJ. S. Geol . and Geog. Surv. I l l , p. 464, 1877 ( 9 ) '• 
Glassocratus feneatratm U h l e r . B u l l . U . S. Geol . and Geog, Surv . I l l , p. 464, 1877. ( $ ) 

This rare species is intermediate i n form between the Dory-
cephalus and Parabolocratus. The female measures 12 mm. to the 
t i p of the exserted, attenuate ovipositor. The head is 2.50mm. 



I O T V A A C A D E M Y O P S C I E N C E S . 189 

long by 2 mm. broad, s l i gh t ly narrowed in front of the eyes, 
widening immediately to a spoon-shaped t ip , which is t h i n and 
slightly reflexed. The body color is b r i g h t green w i t h four 
equidistant paral le l lines extending over head, thorax and scu-
tellum; the nerves of the e ly t ra and the ovipositor orange red. 

The males are quite different f rom the females i n appearance, 
and were described by Professor Uhler as Glossocratus fenes-
tratus, and have hi ther to been regarded as a dist inct species. 
They are much smaller, measuring scarcely 8 mm. to the t i p of 
the style-like pygofers. 

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

The larvae are narrow, elongate, closely resembling the female 
in color and i u the stripes which extend along the abdomen also. 

The species has been reported f rom Kansas and New Jersey, 
including only a few specimens i n al l . There was a specimen 
in the VanDuzee collection f rom New Y o r k , and one specimen 
had been taken at Ames and another at Batavia, Iowa. 

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

The adults were taken in coitu i n the middle of August , and 
from then on th rough September were found i n some numbers 
on the l imi ted patch where their food plant occurred. 

I t is h igh ly probable that the eggs were deposited i n the 
stems of the slough grass before the middle of September, i n 
which case the ordinary time of mowing would be an effectual 
remedy, and would account for the r a r i t y of the species in cul
tivated areas, or i n sections annually overrun by pra i r ie fires. 

P A R A B O L O C R A T U S V I R I D I S U H L . 

(PI . xx i , F i g . 1.) 

Glossocratus viridis, Uhler, B u l l . D . S. Geol . and Geog. Surv. , I l l , p. 102, 1877. 
Paraholocratus viridis, Uh ler , S tand. Nat . His t . I I , p. 217,1881. 

Occuring only on the w i l d oat (Stipa spartea) th is species 
furnishes another example of a jassid confined s t r ic t ly to one 
species of grass as a host and one to which i t is remarkably 
adapted in coloration and l ife-history. 


