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as a Technical Bulletin of this Station. 

Very truly yours, 
F. L. \VASIIBCRX 

Chief of Division of Entomology 
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THE ACRIDIIDAE OF MINNESOTA 
Bv M. P. SOMES 

INTRODUCTION 

The material upon which this paper is based includes, in large 
part, the collections of insects accumulated during the seasons of 1911 
and 1912, while the writer was engaged in economic work against the 
destructive locusts of Minnesota. In addition many facts are included 
which were drawn from a study of the collections of the Division of 
Entomology of the Minnesota Agricultural Experiment Station and 
from collections made by the writer in Iowa and Minnesota at other 
times. 

The aim of this paper has been to place before students inter
ested in the Orthoptera the facts which have been gained to date con
cerning the most important family of the order, together with field 
notes, life histories, ranges, and generic and specific d~scriptions and 
keys which may facilitate accurate and definite identifications. In 
every instance a definite Minnesota record for each species has been 
included, if possible. Every effort has been made to furnish data which 
shall apply to the forms found in this State, and the tables and descrip

. tions have been rewritten and modifie.d to fit them to local conditions 
instead of including details which may apply only in areas widely sep
arated from Minnesota. 

No glossary is included since no new terms have been used and 
all here included are fully covered in numerous glossaries and dic
tionaries readily accessible. 

This bulletin was prepared at the suggestion of Professor F. L. 
Wash burn, Chief of the Division of Entomology of the Minnesota 
Agricultural Experiment Station, and to him thanks are due for the 
attention g·iven to the preparation of the illustrations, colored plates, 
and figures in text, all of which are new, and for numerous other cour
tesies. Our thanks are also extended to D. Stoner, M. C. Tanquary, 
J. Zetek, C. W. Howard, and others who were associated with us in 
the economic work. Quotations have been taken from some of their 
notes but in every such case full credit has been given. Without such 
helpful cooperation in collecting and field observations the data here 
presented must have been much less complete. To Professor L. 
Bruner, of the University' of Nebraska, and A. N. Caudell, of the 
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8 THE ACRIDIIDAE OF MINNESOTA 

Smithsonian Institution, who have aided with kindly advice and criti
cism as well as in the verification of certain species, we extend our 
grateful thanks for these and previous favors. To the many friends 
in Minnesota who have contributed in various ways to make our work 
not only possible but also pleasant, we desire here to express our fullest 
appreciation. Among those of conspicuous service to us, both in this 
and in our economic work, were the county officials of Norman County, 
who furnished us with excellent laboratory facilities at Ada; the school 
board of Fergus Falls, Superintendent R. B. MacLean, and J. E. 
Metzger, who aided us in various ways and generously gave the use 
of their high-school building for office and laboratory purposes ; and 
Wright Brothers, also of Fergus Falls, who gave us enthusiastic 
cooperation and gratuitously furnished tracts of land for our field 
experiments. Acknowledgments are also due to Miss I. L. \i\Tood, 
artist of the Division, for her work in making drawings. 

AC~IDIIDAE 

The Acridiidae constitute that family of the saltatorial Orthoptera 
in which the antennae are shorter than the body, the tarsi three-jointed, 
the ocelli three, and the ovipositor short and never ensiform. It thus 
includes the group commonly called the "short-horned" grasshoppers 
and among this group will be found almost all of the species which 
are of serious economic importahce, at least within our area. The 
subfamilies may be separated by the following characters: 

Tarsal claws without an ariolum; pronotum dorsally prolonged over the abdomen; 
tegmina lobiform; insects of small size Tettiginac 

Tarsal claws with an ariolum; dorsum of pronotum never extended over more 
than the basal segments of abdomen ; tegmina various ; insects of various sizes 
Prosternum not armed with a distinct conical or cylindrical spine, though 

sometimes supplied with a low blunt tubercle 
Face more or less oblique, usually meeting the vertex at an acute angle; 

foveolae usually well developed; wings (in our species) never marked 
with contrasting colors Tryzalinae 

Face vertical or nearly so and rounded at meeting with vertex; foveolae 
usually obscure; wings usually marked with contrasting colors, though 
pale yellowish in some, and clear in Camnula Oedipodinae 

Prosteruum armed with a distinct conical or cylindrical spine Acridinae 

SUBFAMILY TETTIGINAE 

The first subfamily, Tettiginae, is made up of small, obscurely 
colored insects found, for the most part. in low open places upon 
either mud or sand. Their colors, blending well with the background, 
render them very inconspicuous and they are commonly passed unno
ticed, save hv collectors who know their habitat. Vv e have hut two 
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groups of this subfamily represented in Minnesota and these may be 
separated as follows : 

Anterior femora more or less compressed, carinate above; antennae with 12 to 
14 joints T ettigiae 

Anterior femora distinctly and broadly sulcate above; antennae with 16 to 22 
joints Batrachideae 

TETTIGIAE 

The Tettigiae are represented within our borders by three genera 
which may be distinguished by the following characters: 

Median carina of pronotum cristiform; antennae with 12 (rarely 13) joints 
Nomotettix 

.Median carina of pronotum low; antennae with 14 (or less) joints 
Vertex advanced beyond the eyes and wider than one of them; generally 

angulate anteriorly Tettix 
Vertex not advanced beyond the eyes; generally truncate anteriorly; body 

broad between the shoulders Paratettix 

NOMOTETTIX Morse 

Body scabrous, granulate, or rugose; vertex of head extending 
beyond the eyes and wider than one of them, its front angulate or 
rounded but not truncate. Pronotum with its median carina raised and 
cristiform, more or less arched longitudinally, the front margin pro
duced in an angle projecting over the back of the head. Superior 
sinus on posterior margin of lateral lobes of the pronotum shallow, 
being only about one half as deep as the lower. Between the posterior 
portion of the eyes and the median carina of the pronotum, a pair of 
nipple-like tubercles are usually present. The antennae are normally 
short and filiform with 12 or rarely 13 joints. In this genus the ab
breviate form with the pronotum extending only to the tip of the 
abdomen, is most common, although occasionally the long or extended 
form is taken. The genus is represented in the United States by a very 
few species, nearly all of which are rare and local. We have but one 
species which is unknown outside our limits. 

N omotettix parvus Morse 

N omotettix parvus is an interesting little insect which is readily 
distinguished from the members of the following genera by the arched 
and cristiform pronotum and by the considerably smaller size of the 
individuals. In general appearance it has much the aspect of immature 
Tettix. There is much va'riation in coloration, the .general tint of the 
body varying from gray or brown to nearly black, while forms occur 
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in. which the dorsum is unmarked, although commonly there are four 
dark spots arranged on the disk of the pronotum and occasionally a 
light-colored mid-dorsal line. This species was first noted by us at 
Cass Lake, July 24, 1912, when it was abundant in both adult and im
mature forms. It was most plentiful in a spot evidently flooded at 
times but not marshy. At that time it was simply moist soil covered 
with a turf of Trif olium re pens among which were scattered plants of 
Polygonum, M entha, and Parnassia. The insect was noted feeding on 
Trifolium and apparently also on algae, as Hancock has described un
der Tettix. It moves by short, low hops, not at all like the vigorous 
and surprisingly powerful hop of Tettix. The species has been taken 
at Pipestone, St. Anthony Park, Mahtomedi, Cass Lake, Bena, and 
Tower. 

TETTIX Charp. 

Tetti:c includes insects of relatively small size with the body more 
or less rugulose granulate. The vertex, when viewed from above, is 
wider than one of the eyes and, viewed laterally, more or less sinuate; 
the anterior border angulate, subconvex, or subtrunca1.e; viewed lat
erally more or less produced before the eyes.' Antennae stout, not 
reaching to the shoulders, and made up of from 12 to 14 joints. The 
dorsum of the pronotum may be subcompressed, flattened, tectiform, 
subconvex, or sli<;htlv depressed. Pronotum truncate or but sli·zhtly 
sµbangulate anteriorly; posteriorly more or less attenuate and acute, 
the apical process sometimes abbreviate. Femora entire or with mar
gins more or less undulate; posterior tibiae slightly enlarged apically; 
carinae serrulate, short, and spinose. The first joint of the posterior 
tarsi distinctly longer than the third; pulvilli flat below or subspiculate. 

Most of the species of this interesting group occur in two forms, 
.those of the common or extended form and those in which the pro
notum is more or less abbreviated. These, while evidently mere 
forms, have been given varietal names as shown in the table. The 
insects are all small and of obscure coloration, though in some forms 
there is a well-marked color pattern. The colors, however, are so va
riable as to be of no value in separation of species. 

Median carina of pronotum distinctly elevated, percurrent; the dorsum more 
or less tectiform 
Body slender; pronotal process posteriorly attenuate 

Vertex, viewed from above, obtuse angulate; frontal costa, viewed in profile. 
slightly sinuate . granulatus 

Pronotum and wings abbreviate Var. variegatus 
Vertex, viewed from above, convex; frontal costa, viewed in profile, not 

at all sinuate luggeri 
Body more robust ; pronotal process and wings shorter 

Median carina of pronotum distinctly percurrent, slightly elevated anteriorly; 
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body rather slender ornatus 
Pronotum and wings abbreviate Var. triangularis 

Median carina arcuate, compresso-elevate; body more robust; middle femora 
of male nearly half as broad as long hancocki 

Pronotum and wings abbreviate Var. ahbrcviatus 
Median carina of pronotum not at all, or but slightly, elevated; in profile barely 

undulate or anteriorly gibbose; dorsum not tectiform but flattened or sub
concave 
Frontal costa distinctly sinuate; vertex slightly depressed anteriorly; eyes not 

prominent; body moderately robust obsrurus 

Tettiz granulatus Kirby 

Tettiz granulatus is a rather slender species wjth the eyes only 
moderately prominent, the vertex distinctly angulate, and the median 
carina very slightly advanced. The dorsum of the pronotum and the 
legs are finely granulated, the dorsum of the pronotum being usually 
more or less rugose. In this species, as in others of the group, the 
coloration is variable, running through varying shades of gray and 
brown to forms nearly black. The disk of the pronotum is often 
marked with blackish spots and at times bears a median light-colored 
line. The species is dimorphic, a form being found occasionally in 
which the pronotum and wings are much shorter than normal. Han
cock has designated this abbreviate form as variety variegatus. 

The species is found throughout the eastern and northern portions 
of North America. Within our limits we have taken it at Worthington, 
Redwood Falls, St. Anthony Park, Fergus Falls, Detroit, Crookston, 
Warroad, Hibbing, Tower, and Duluth. Like others of this subfamily 
it commonly hibernates and has been found even in midwinter in the 
borings of beetles or other sheltered places. 

We have found this insect active even during midwinter, in pro
longed warm weather. While normally a shore-loving form, it is 
sometimes found far from lakes and streams. We once noted a colony 
of this species in a sandy field in Iowa at least a mile from any stream 
or body of water. In this instance it was in a cultivated field and 
feeding upon the tender stems of young grain, where by use of a 
"sweep-net" we took many specimens. 

Tettiz luggeri Hancock 

Tettiz luggeri is very closely related to T. granulatus, from which 
it may be distinguished by the characters given in the key. Separa
tion is possible, however, only in typical forms and since intermediate 
forms occur, especially in specimens taken near our northern limits, 
it is very difficult to separate the two positively. We have taken it at 
Warroad, Cass Lake, and Allen Junction, in what we consider the 
typical form, basing identification on a specimen in the collection of 
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this Division, collected by Lugger. In forms intermediate between 
this species and T. granulatus we have taken it at Detroit, Mahtomedi, 
and Crookston. Because of the close similarity of the two species as 
mentioned above and the constant occurrence of intermediate forms it 
might be more logical to consider these as not specifically distinct but 
rather as extremes of a variant species. 

Tettix ornatns Say. 

In Tettix ornatus the eyes are prominent and the anterior margin 
of the vertex is rounded, with the median carina strongly projecting. 
It is more robust than in the preceding species, with the pronotum 
less prolonged and with the median carina less elevated, though dis
tinct; coloration is variable, though normally grayish, with the dorsum 
marked with four velvety blackish spots. Like T. granulatus it is 
found in two forms and to the short or abbreviated form, once known 
as T. triangularis Scudd., the varietal name triangularis is sometimes 
applied. This species is less confined to banks and shores than the 
preceding species and is at times found far out in woodlands or in fact 
almost anywhere on sandy soils. In early spring and late fall it may 
be observed in numbers on sunny exposures, such as rocks or even the 
cement walks of cities, evidently enjoying the warmth of the sun's 
rays. We have taken this species at ·worthington, Redwood Falls, 
Pipestone, Mankato, Ortonville, St. Anthony Park, Mahtomedi, Fergus 
Falls, Crookston, Warroad, Bemidji, Cass Lake, Hibbing, Tower, 
Mesaba, Duluth, and Hinckley. It is known to occur throughout east
ern North America. 

In connection with this species we must note T. acadicus Scudd., 
which is closely related to it and most readily distinguished from it 
because the median carina of the vertex is more prominent anteriorly 
and the body is shorter. Since this species was described by Scudder 
from specimens taken at Lake of the Woods, doubtless at or near 
Warroad, and has also been recorded by Lugger from St. Anthony 
Park, it is almost certain that it is included in the series listed above, 
but we were unable to distinguish among them any which could be 
positively referred to this species. 

Tettix hancocki Morse 

Tettix hancocki is closely related to T. ornatns, from which it may 
be distinguished by the more robust form and more strongly elevated 
pronotal carina and the more enlarged posterior femora. In surface 
granulation and color it, is very similar to T. ornatus and does not differ 
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in habitat from that species. We have not as yet taken this species in 
the northern part of the State but only at Worthington, Redwood 
Falls, and Fergus Falls. Lugger has recorded it from St. Anthony 
Falls. 

T ettix obscurus Hancock 

Tettix obscurus is a slender form, very similar in general appear
ance to T. granulatus but has the dorsum of the pronotum flattened 
and the median carina very slightly or not at all elevated. It is also 
very similar to the more southern species, T. arenosus Burm., from 
which it may be distinguished by the more robust form and the less · 
prominent eyes. In habitat it is found in dry open places, varying 
from sandy banks of streams to the open prairies of the Red River 
Valley. It has been taken at St. Anthony Park, Redwood Falls, Fer
gus Falls, and Warroad, and will doubtless be found throughout the 
State. 

PARA TETTIX Bo!. 

Body granulate, scabrous, or rugose; vertex horizm~tal, narrower, 
as wide as one of the eyes, or slightly wider, very 'slightly nar
rowed anteriorly; the front margin truncate and not produced beyond 
the eyes; frontal costa between the antennae more or less declined and 
rarely subsinuate toward the base; the eyes noticeably prominent and 
subglobose; antennae made up of 14 joints; pronotum rather flattened 
above and with its anterior margin truncate; posteriorly attenuate, 
surpassing the tips of posterior femora, although sometimes abbre
viated; median carina low; tegmina oval or elongate, the wings usually 
well developed; hind tibiae with apical third gradually and considerably 
enlarg'ed; pulvilli of posterior tarsi spiculate. This genus is repre
sented in North America by several species, all save one of which are 
found only in the South or West. 

Paratettix cucullatus Morse 

Paratettix cucullatus appears to be especially fond of muddy banks 
along streams and lakes, and in such places may sometimes be found 
in great numbers. Hancock has written of its habits as follows: "The 
muddy shores of the Skunk River, in Iowa, afford a favorable habitat 
for water-loving and semi-aquatic insects. Along this river, seven 
miles from What Cheer,, the writer found that the Tettigids were 
unusually abundant June 29, 1894, the species mostly represented being 
P. cucullatus. Swarms, many of which were in sexual union, were 
frightened up from the immediate margin of the water while the 
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author made excursions along the shore. A diversity of color existed 
among this species; many were so colored as to look exactly, Jike the 
wet varicolored soil. Some had rich russet-red over the whole upper 
surface of the body or the visible portions of the individuals were 
entirely clay-colored, or a part of the pronotum only was colored in 
this manner, while still others were almost coal-black above. These 
varieties, to say nothing of many more not mentioned, were in perfect 
harmony with the environment. On careful inspection it was interest
ing to observe with what accuracy these colors agreed with the tinges 
of reds, yellows, browns, and grayish blacks existing here and there 
as patches in the soil. The extreme caution of these insects made it 
difficult to capture them, and, as they use their wings perfectly in 
flight, this added to the difficulty of taking the species. Keeping close 
to the water's edge, the author drove them. along with an open um
brella until coming to a little projection of land upon which a large 
number had congregated. Finally upon a sudden rush at the insects, 
they flew up in hundreds, to find that return to land was impossible; 
they fell back into the water. It was only necessary now to gather the 
little swimmers in as they made exquisite use of their dilated, paddle
like, hind tibiae in seeking the shore. The aquatic powers of this 
insect are more perfect than those of any other of our local species." 

The following notes made by the writer while in Iowa may be 
added: Fort Dodge, Iowa, July 12, 1910.-P. cucullatus was very 
abundant along the muddy banks of a small stream. Mating was in 
evidence and many pairs were in coitu. There appears to be every 
possible shade of dark coloration among the individuals. The males 
are mainly of two distinct color types: one rather uniformly light
colored or grayish and the other very dark-colored with the ventral 
parts and cheeks chalky, giving much the appearance of Tettigidea 
lateralis. The grayish males appear to predominate. 

This insect has been taken at nearly all places in Minnesota where 
collecting has been done and will doubtless be found throughout the 
State wherever muddy banks offer favorable habitation. 

BA TRACHIDEAE 

Among the Batrachideae the body is rugulose or scabrous; the 
front is vertical or slightly oblique; vertex generally large and ~run
cate anteriorly; frontal costa always sulcate from base to median 
ocellus; usually µarrow though sometimes widely separated; antennae 
are rather long and usually of from 16 to 22 joints, the first joint being 
much larger than the others and the second joint glob11l::ir .,,,d -small; 
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pronotum always more or less tectiform, advanced anteriorly above 
the occiput, the front margin rounded, obtuse-angulate or terminating 
in a small cusp, which is directed forward between the eyes; the pos
terior process of the pronotum is acute and variable in length; the 
elytra are more or less rounded apically and normally marked with a 
small light spot near the tip; posterior tibiae are enlarged toward the 
tip; the carinae multispinose; first joint of posterior tibiae scarcely 
longer than, and often only equal to, the last. We have only one genus 
represented in our fauna. 

TETTIGIDEA Scudd. 

Vertex distinctly wider than, or at least equal to, one of the eyes 
in width, the anterior lateral carinae terminating obliquely or rounded, 
middle carinae more or less elevated. Frontal costa compressed and 
advanced before the eyes and coalescent above with the median carina 
of the vertex. Antennae relatively short and made up of 22 joints. 
The dorsum of the pronotum is scabrous, finely granulate, and usually 
more or less rugose; its sides sloping downward between the shoul
ders, the posterior portion flattened and attenuate or abbreviate; the 
anterior margin more or less projecting forward upon the head and, 
in our species, rounded or obtuse-angulate. We have but one species, 
although, as is common in this subfamily, it is found in two forms. 

Tettigidea parvipennis Morse 

Body moderately robust; vertex about twice the width of one of 
the eyes (very distinctly so in the male) and projecting before the 
eyes; from the crown there projects a small lobule upon each side 
covering a portion of the upper, inner border of each eye; dorsum of 
pronotum distinctly tectiform anteriorly and flattened posteriorly, 
where it is normally extended and attenuate. This insect is, within 
our limits, commonly found in the long-winged or extended form, to 
which the varietal name pennata is sometimes applied. It appears to 
be common throughout the State, though rather scarcer in the north
ern part. In spring and fall it often congregates in great ·numbers 
and we have taken it in great numbers by "sweeping" through sandy 
fields of young grain in spring. During the winter it hibernates under 
various covers. The short-winged or typical form is found associated 
with the long-winged but is commonly much less abundant. Rather 
peculiarly, with us, the short-winged form appears much darker in 
tint than its relative and often bears very distinct and striking whitish 
markings on dorsum, cheeks, and femora. 
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SU BF AMIL Y TRYXALINAE 

The subfamily Tryxalinae is exceedingly closely related to the 
Oedipodinae and the differentiation of these two is sometimes an ex
tremely difficult matter. While it is true that in general the forms are 
readily placed, yet on the other hand there are forms in which the 
characteristics of the two subfamilies are so intermingled that separa
tion becomes a matter of arbitrary rule. The characteristic forms of 
Tryxalinae have an oblique front with the vertex horizontal or even 
slightly ascending, but in the Oedipodinae also forms are found having 
similar characters. There are a few characters which may be relied 
upon to differentiate these subfamilies, at least so far as our species 
are concerned. In the Tr:,i:ralinae the carina of the pronotum is never 
crested, or cut by more than one sulcus save in M ecostethus, while in 
the Oedipodinae the carina may be cut by one, two, or no sulci 
and is often crested. In the Tryxalinae we have no forms with colored 
wings, while in the Oedipodinae practically all of our species have at 
least the basal part of the wings distinctly colored. 

The insects of the Tryxalinae have in general slender bodies, often 
with elongate, cone-shaped heads much suggesting the C onocephalinae 
among the Locustids. Long- and short-winged forms of species are 
common and the coloration is also extremely variable, there being 
often distinctly green and brown forms with all the intermediate tints. 
The subfamily in general frequents tall grasses, and such plant forma
tions as the Carices offer the most common habitat, although some 
species are more commonly found amid the scattered vegetation of 
sandy areas. Usually the posterior legs, while long, are very slender 
and the insects in general have much poorer leaping powers than 
those of related groups, all appearing to depend more upon flight as 
a means of escape from danger. The coloration is. such, in many 
forms, as to render the insects almo::.t invisible when feeding and these 
species appear in large measure to rely upon this protective colora
tion. While, as has been suggested, flight is the common means of 
escape, in many forms the wing area is too small to aid greatly in 
this and even in those forms with well-developed wings the flight is 
rather feeble and in most cases not well sustained. 

More than thirty genera belonging to this subfamily are known 
111 North America and of these less than a dozen are represented in 
Minnesota. Several of our species are extremely rare and we have 
but one species, Stenobothrus curtipennis, which becomes abundant 
enough to be of economic importance. The following key will serve 
to distinguish the gene~a of this subfamily as represented in our State: 
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Mesosternal lobes separated by a space almost linear in narrowest part; meta-
sternal lobes almost approximate in both sexes Mermerial 

Mesosternal lobes separated by a space never much longer than broad, generally 
broader than long; metasternal lobes rarely approximate · 
Antennae triquetrous, acuminate, and strongly flattened at base Opeia 
Antennae never triquetrolls, not acuminate or distinctly flattened at base. 

usually filiform, though sometimes clavate 
Tempora foveolate or plain, not visible from above; face decidedly oblique 

Scutellum of vertex with a distinct median carina, usually stronger 
anteriorly 
Antennae depressed apically, somewhat clavate; supplementary carinae 

accompany the median on head or pronotum or both Eritetti:r 
Antennae not depressed or clavate but long and filiform; no supple-

mentary carinae on head or pronotum Chloealtis 
Scutellum of vertex with no median carina 

Median carina of pronotum cut much behind the middle; lateral carinae 
of pronotum parallel; foveolae of vertex wanting Dicromorpha 

Median carina of pronotum cut at or near the middle; lateral carinae 
of pronotum more or less arcuate; foveolae of vertex evident 

Orphulella 
Tempora foveolate or plain, visible from above; face less oblique to nearly 

vertical 
Intercalary veins of tegmina strongly developed; median carina of 

pronotmn high and sharp, cut plainly before the middle, or very rarely 
at the middle, by the principal sulcus M ecostethuJ 

Intercalary veins of tegmina not strongly developed; median carina of 
pronotum not high or sharp 
Inner apical spines of posterior tibiae subequal in length 

Antennae filiform Stenobothrus 
Gomphocerns 

very unequal, the inferior about 
carina of pronotum not cut by 

Agcneotetti:r 

Antennae clavate 
T nner apical spines of posterior tibiae 

twice as long as superior: median 
principal sulcus 

OPEIA McNeill 

The vertex nearly horizontal, shorter than the distance between 
the eyes, convex and a little sulcate behind the lateral carinae which 
are prominent and meet at an angle of about ninety degrees. Median 
carina distinct. Lateral foveolae are small sulci, not visible from above, 
extending from the ocellus toward the vertex : frontal costa sulcate. 
except at apex. Viewed laterally the face is nearly straight and 
strongly declivent. The antennae are decidedly flattened, especially 
toward the base, regularly acuminate, and shorter than the head and 
pronotum. The pronotum has the disk nearly flat though somewhat 
tectate upon the prozona. The median and lateral carinae are very 
strong and cut by the principal sulcus considerably behind the middle. 
The lateral carinae are nearly parallel upon the prozona but diverge 
somewhat posteriorly from the principal sulcus to the posterior margin 
of the pronotum which is subangulate. The lateral lobes of the pro
notum are not quite so high as long and are in large part perpendicular 
although slightly convex above; they bear, below the middle, a nearly 

1M ermeria is included above for the ready identification of M. bivitatta Serv. which, 
although not Jet taken in Minnesota, has been taken by us in Iowa near the border of 
Minnesota an may be expected within our area. 
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horizontal carina extending from the principal sulcus to the posterior 
margin; their anterior and posterior borders are oblique and their 
lower margin nearly straight. Prosternal tubercle absent. Tegmina 
usually shorter than the abdomen in the female although in a specimen 
now before us they extend considerably beyond the tip of the abdomen. 
This genus is represented in North America by but one species. 

Opeia obscura Thom. 

Opeia obscura is, in general, western in distribution but we have 
taken it at Brown Valley, Fergus Falls, and Mankato. It is extremely 
variable, particulariy in coloration. In typical forms the dorsum is 
green or brown and nearly plain, although sometimes more or less 
distinctly streaked with fuscous along the median carina. The sides 
are marked by a stripe extending backward from the eye, largely dark 
upon the head but widening and becoming more obscure posteriorly. 
This stripe consists, upon the pronotum, of five parts as follows: An 
upper streak of brownish or fuscous below the lateral carina; below 
this a somewhat broader light or greenish streak, followed by a white 
line on the prozonal lobe, which is continued as a white, raised, nearly 
horizontal carina across the metazonal lobe ; below this a dark streak 
similar to the upper one and this followed below by another light or 
whitish streak. Bruner, speaking- of this species, says "it occurs 
where the grasses are short and the climate arid," but in all cases 
where it has yet been taken in this State, it has been found in damp 
or marshy places amid tall grasses and Carices. The following meas
urements are from a female, taken at Fergus Falls: length 19.5 mm., 
tegmina 14.5 mm., and hind femur 11.5 mm. 

ERITETTIX Bruner 

Head more or less conical, occiput not elevated, furnished with 
three carinae, one median and two supplementary. The median carina 
extends from the pronotum to the tip of vertex where it becomes 
enlarged, the supplementary from the pronotum to a point opposite 
the anterior margin of the eye where they are each abruptly deflected 
to join the lateral carinae of the vertex, thus marking off the vertex 
into an equilateral triangle. Foveolae are shallow and triangular, not 
visible from above. Frontal costa has the sides regularly divergent 
from the vertex to the clypeus, generally a little constricted above the 
ocellus and slightly sulcate for a greater or less distance above this 
but never sulcate to the vertex. The antennae are thick, generally 
somewhat flattened at the base, and clavate at the apex, which is bluntly 
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' acuminate, and are scarcely longer than the head and pronotum. The 
pronotum has the lateral and median carinae distinct and cut only once, 
decidedly behind the middle, by the principal sulcus. Besides the three 
usual carinae there are two supplementary carinae, one on either side 
of the median and lower, or obsolescent, at the principal sulcus. The 
posterior margin of the pronotum is very obtusely angulate. The lobes 
of the pronotum are about as high as long, with the anterior border 
decidedly more oblique than the posterior. They bear a more or less 
distinct carina, which runs obliquely downward from the first sulcus 
to or near the posterior margin. The anterior lower angle is obtuse 
while the posterior is nearly rectangular. The lower margin is straight 

. and nearly horizontal on the posterior half and slightly ascending on 
the anterior half. The mesosternal lobes are separated by a space 
much wider than long and the metasternal lobes by a space longer 
than wide in both sexes. The wings are usually well developed in both 
sexes. There is no intercalary vein arid the dividing vein is soon 
united with the plicate vein. The ovipositor of the female is nearly 
included. The posterior femora are stouter than is usual in this group, 
with the tip extending more or less beyond the end of the abdomen ; 
they are not marked with cross bands but the colors are sometimes 
arranged in longitudinal bands. Posterior tibiae are usually obscurely 
colored in yellowish or clay but never blue; the inner apical spur is 
about twice as long as the outer. The genus includes small, variously 
colored, active insects which may be readily distinguished by the 
supplementary carinae and the oblique carina upon the lobes of the 
pronotum. But one species has, as )"Ct, been taken within our area. 

Eritetti:r tricarinatus Thom. 

Eritetti:r tricarinatus occurs, with us, in two distinct color forms, 
most commonly of a brownish tone with the dorsum and tegmina 
marked with black spots, but sometimes of a bright green general 
color, similarly marked. It has been noted as rather common in early 
spring on high gravelly hills in Ottertail County. We have taken it 
there as early as May 1, and it is numerous until near the middle of 
July. Hibernation carries it through the winter in the immature stages 
and mating and oviposition occur in early summer. As with most 
related forms, the males are much small~r than the females but similar 
in general appearance. It is a very alert and active little insect and 
the pale color, small size, and active habits make it a very hard subject 
for close observation in the field. The green form somewhat resembles 
Orphulella speciosa Scudd. in the field, although the clubbed antennae 
and the supplementary carinae readily distinguish it from that species. 
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'Nhile the association may be purely accidental, we have always taken 
this species in the vicinity of the low wild sage, Artemisia. 

CHLOEAL TIS Harr. 

Vertex triangular and slightly declivent, not extending before the 
eyes as much as the distance between the eyes, convex, sulcate to a 
greater or less degree, the lateral carinae a little elevated and the 
median carina weak but never entirely wanting. Lateral foveolae 
absent. Frontal costa more or less rounded above the ocellus, plain, 
or but slightly sukate below with the sides subparallel. The antennae 
are decidedly flattened at' the base and much longer than the head and 
pronotum, in the male being as long as the posterior femora. Face 
nearly straight when viewed laterally. The disk of the pronotum 
nearly plane with the three carinae, equally distinct, and cut much 
behind the middle by the principal sulcus; the lateral carinae curved 
in both sexes, more strongly so in the female. Posterior margin of 
the metazona is straight or gently curved but not angulate. The lat
eral lobes of the pronotum are longer than high with anterior and 
posterior margins straight, strongly and about equally oblique; the 
inferior margins straight and nearly horizontal or slightly descending 
posteriorly and more decidedly so anteriorly. Mesosternal lobes sep
arated by a space much broader than long and the metasternal, by a 
space broader than long in females and about as broad as long in 
males. Tegmina generally abortive in females and well developed. 
though rather short, in males. The scapular area is strongly expanded. 
especially in males. Posterior femora are moderately slender, more 
or less banded above. Inner apical spurs of the posterior tibiae are 
about equal in length. Two species of this genus have been noted in 
Minnesota and these may be separated as follows: 

Posterior margin of disk of pronotnm straight; lateral lobes of pronotum black 
in males conspersa 

Posterior margin of disk of pronotum obtusely rounded; lateral lobes of pronotum 
not hlack in males; larger species abdomina/is 

Chloealtis conspersa Harr. 

Chloealtis conspersa is a small and rather inconspicuous, although 
brightly colored, species in which the sexes differ markedly in colora
tion. The males are brown, beautifully mottled with fine black spots 
and with the lateral lobes of the pronotum shining black. The color 
of the ventral surface of the body is a rich reddish brown. The wings 
and tegmina are well d,eveloped and notably expanded at the scapular 
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area (see Plate I, 3). The females are considerably larger, of 
duller coloration, without the black lobes on the pronotum, and have 
short and abortive tegmina and wings. There is a truly remarkable 
likeness in color and form of the females of this species to those of 
the brownish forms of Dicromorpha viridis Scudd., but they may be 
separated by the fact that in Chloealtis there is a distinct median carina 
on the vertex and the lateral carinae of the pronotum are not parallel. 

In Iowa this species is confined to woodlands or their immediate 
borders, but in Minnesota, where it is very generally distributed, it 
may be found even far out on the treeless tracts of the Red River 

Fig. 2. Normal Habitat of Chloealtis conspcrsa 

Valley. Its common mode of oviposition is by drilling holes in wood 
and there depositing the eggs and mucous, but on the open prairies of 
Minnesota it must adapt itself to different conditions and possibly 
oviposit even in the soil, as we have taken it in many places where 
there were no trees or even fence posts, yet the . species was more 
plentiful than in the woodlands of Iowa. The following from our 
field notes, taken in Iowa, may be of interest here. 

July 26, 1909. We noted a female C. conspersa drilling in a dis
carded fence rail of birch which was lying on the ground. She tried 
one spot after another and after a few minutes wandered aimlessly 
upon the log making tentative examinations of the surface at intervals, 
but finally came back almost to the ~pot she had left and there beg-an 

r .f (, 
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work again. After working busily for nearly half an hour, she with
drew the abdomen and walking down the side of the log climbed upon a 
stalk of Carex and spent some time nibbling there, until an incautious 
movement alarmed her, when she dropped to the ground below. We 
lay perfectly quiet, hoping she would return and perfect the drilling 
in the log, but after a time she began to edge cautiously away evidently 
seeking to escape. We caught her, placed her in a box, took her home, 
arranged a cage, and supplied a number of pieces of wood, hoping to 
see the process of drilling repeated. Although she fed freely we were 
apparently unable to select satisfactory pieces of wood as she rejected 
all and died within a few days. Dissection showed 19 well-matured 
eggs in the body. 

From the insectary notes of C. W. Howard, taken during the . 
summer of 1912, we take the following regarding this species: "My 
specimens oviposited in fallen branches of oak, about 10 or 2 inches in 
diameter, usually in quite firm, sound pieces. The female bores a hole 
in the wood, either straight down from a broken end, following the 
grain of the wood or at a wide angle with the surface of the wood. 
About 10 eggs are laid in each pod although as few as 4 are sometimes 
deposited. The pod is about 10 mm. broad and 20 mm. long, from 4 
to 7 mm. of which is occupied by the dark brown varnish which cements 
the top, bulging up in the center with a convex surface. The eggs are 
about 5 mm. long by 1 mm. thick and are creamy white in color, slightly 
narrowed at the cap end." 

Although doubtless state-wide in distribution, the following will 
give definite locality records of places where we have found this inter
esting little insect: Pipestone, Redwood Falls, Granite Falls, Camp
bell, Fergus Falls, Crookston, Bemidji, St. Cloud, Tower, Duluth, 
Hinckley, Mahtomedi, St. Anthony Park, Invergrove, Northfield, Man
kato, and Sauk Center. 

Chloealtis abdominalis Thom. 

Specimens of Chloealtis abdominalis were taken in July, 1912, if1 
a dense brush of Ceanothus, Salix, and Taxus, near Bemidji, in land 
now partly cleared but formerly covered with a growth of piniferous 
forest. Even at first glance, its rather more elongate form, slightly 
different coloration, and the brown lobes of the pronotum assured us 
that it was not C. conspersa. · But one adult male was taken, although 
careful search disclosed ,several immature forms but no more adults. 
This locality is doubtless near the eastern extreme of the range of 
this species which has heretofore been taken in Montana and North 
Dakota. 
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DICHROMORPHA Morse 

Vertex much shorter than broad, somewhat declivent, convex but 
more or less sulcate behind the distinctly elevated lateral carinae. 
These are straight or gently curved and meet at an angle, usually 
exceeding ninety degrees. The median carina is entirely wanting as 
are the lateral foveolae. The frontal costa is sulcate above and below 
the ocellus with the sides gently divergent downward and more or less 
constricted just below the ocellus and at the vertex. The face viewed 
laterally is nearly straight. The antennae are a little longer in the 
male but scarcely as long in the female as the head and pronotuin. 
The disk of the pronotum is plain with the three carinae nearly straight 
and parallel, all cut distinctly behind the middle by the very faintly 
marked principal sulcus. The first and second sulci are not visible on 
the disk. The lateral lobes of the pronotum are perpendicular, longer 
than high, with the anterior and posterior margins strongly oblique, 
the latter plainly sinuate. with the lower margin a little descending 
posteriorly, more strongly ascending and sinuate anteriorly. Lobes 
of the mesosternum are separated by a space broader than long in the 
female or as broad as long in the male; lobes of metasternum separated 
by a space as long as broad in the female or contiguous in the male. 
Tegmina are generally abortive, though rarely well developed; but in 
such cases the scapular area is not noticeably expanded. Posterior 
femora are stout and not banded; posterior tibiae are obscurely colored 
with the inner apical spurs very unequal. But one species, which is 
common throughout North America. is found here. 

Dichromorpha viridis Scudd. 

Dichromorpha viridis is dimorphic in both coloration and length 
of wings. The long-winged form ( Chyrsochraon punctulatum Thom.) 
is rare bnt has been notec! at Worthington. The short-winged form is 
very common and most of the males are green in color while the 
females are more commonly of grayish or brownish tints. It has 
appeared in the field that there may be some element of sexual attrac
tion attached to this diversity of coloration, since in numerous pairs 
observed in coitu the great majority were of oppositely colored indi
viduals. The species is commonly found in damp, shaded places, such 
as the rich vegetation of lowlands and low woodlands. It has been 
taken at Worthington, Pipestone, Amboy, Mankato, Redwood Falls, 
Monticello, and Fort Snelling. It has not been noted as yet north of 
the Minnesota Valley. ' 

3 
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ORPHULELLA Giglio-Tos. 

The Orphulellas include insects of small or medium size, slender, 
and vary, in our forms, from green to brown, sometimes variegat~d 
with pink or purple. Vertex nearly horizontal and not extending before 
the eyes a distance greater than its own width ; median carina obsoles
cent, sometimes very faintly indicated in part; the later<tl foveolae 
usually present though small and not visible from above. The antennae 
are filiform, medium in length, sometimes depressed or acuminate. 
Pronotum with median carina distinct and usually of moderate 
strength, cut at or behind the middle by one sulcus; lateral carinae, 
in ours, more or less divergent before and behind the sulcus, which is 
very weak; front margin of dislv truncate or rarely slightly cuspidate; 
posterior margin broadly rounded or subangulate. Posterior femora 
moderately slender, exceeding the abdomen in both sexes; tegmina 
reaching or exceeding the tip of posterior femora. 

So far as now known we have but two species within our State, 
but as more general collecting is done, it appears very possible that 
others may be found. Onr species may be separated by the following 
characters : 

Lateral carinae of the pronotum strongly incurved; prozona and metazona about 
equal in length pelidna 

Lateral carinae of the pronotum slightly incurved; prozona considerably longer· 
than the metazona speciosa 

Orphulella pelidna Burm. 

Orphulella pelidna is rather small and quite variable in colora
tion. It has been found at many widely scattered points throughout 
the State but usually not in very large numbers at any one point. The 
brown form, with the tegmina and posterior femora somewhat lighter, 
is the predominant type but in certain localities distinctly green forms 
may be taken. In this species, as in many of the Tryxalinae, most of 
the green specimens are males. We have taken this species usually 
amid low vegetation and in areas of moderately moist soil. In the 
vicinity of Fergus Falls it matures about the middle of July. We have 
collected this species at Winona, Gray Cloud Island, Mankato, Red
wood Falls, Detroit, Fergus Falls, Wadena, Ada, Crookston, and 
Mahtomedi. 

Orphulella speciosa Scudd. 

In Orphulella speciosa the green form is predominant in both 
sexes, the vertex and pronotum are somewhat broader than in 
O. pelidna, and the posterior femora generally somewhat stouter with 
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the tibiae lighter in color. This insect matures somewhat earlier than 
its congener and, at Fergus Falls, adults are usually taken by about 
July 10. In the immature instars and frequently in freshly moulted 
adults the dorsum of the pronotum is pink, yellow, or even purple. 
A rather dark-colored female is shown on Plate I, 1. 

MINNESOTA 

/. MECOS7"ETHVS f.INEA7VS 
2. /VEC0.17"ETHV5 uRAC/L./S 
3. MECOS7E7"HVS Pt.AT'YPTERVS 
4. POP/.!MA YAR/£6/IT/I 
5.CHt.OEAt.7"15 /ISOOMINAt.15 
6' #Et.ANOPt.VS CONSPERSVS 

Fig. 3. Records of Some Rare Species 

Like the preceding species it delights in areas of low vegetation, 
although this species is not so closely confined to lowlands, being found 
even amid the somewhat scattered vegetation of high hills. It doubt
less occurs through most parts of the State and we have the following 
records of captures: Albe,rt Lea, Mankato, Mahtomedi, St. Cloud, 
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Fergus Falls, Detroit, Ada, Crookston, Pipestone, Redwood Falls, 
Lake of the Woods, Bemidji, Biwabik, and Vermillion Lake. 

MECOSTETHUS Fieb. 

Insects of large or medium size, slender, and more or less com
pressed, for the most part brownish or yellowish in coloration and 
very local in habitat. The vertex is horizontal, sometimes slightly 
declivent, produced anteriorly to the eyes for a distance considerably 
greater than the width of one of the eyes ; disk of vertex rather broadly 
triangular and acute or obtuse at apex; median carina distinct, stronger 
anteriorly; lateral carinae rather strong; lateral foveolae minute, shal
low, and widely separated, visible from above, though sometimes al
most obsolete. The antennae are as long as the head and pronotum 
together in the female and much longer in the male. They are filiform 
though sometimes somewhat depressed basally. The disk of the 
pronotum is plane with all the carinae distinct, the median cut at or in 
advance of the middle. The lateral carinae are also cut at or before 
the middle, usually by two sulci. The anterior margin of the pronotum 
is truncate or very broadly angulate, the posterior margin very ob
tusely angulate. The tegmina are well developed in both sexes, the 
posterior femora long and moderately slender. The subgenital of the 
male is acutely produced and nearly horizontal. 

Our species may be separated as follows: 

Prozona shorter than the metazona; lateral carinae strongly sulcate and divergent 
from the first sulcus to the posterior margin 
Scapular area of the tegmina with a pale streak; intercalary vein of male 

with very obscure low teeth lineatus 
Scapular area of tegmina without a pale streak; intercalary vein of male with 

sharp, elevated, minute, closely set teeth gracilis 
Prozona not shorter than the metazona; lateral carinae nearly straight and very 

gently divergent Platypterus 

M ecostethus lineatus Scudd. 

M ecostethus lineatus is a very rare insect and has been reported 
from but few localities, ranging from New England to northern In
diana, Illinois, and Iowa. It is an unusually trim and attractive locust, 
rather large in size and, while its general coloration is rather somber, 
the touches of coral-red tend to make it a very handsome insect. The 
general color is a rather dark brown but a narrow yellowish line 
extends from behind the eye to, and sometimes more or less distinctly 
along, the lateral carinae of the pronotum. This line is bordered below 
by a rather broad dark streak. In most specimens there are also one 
or two oblique, anteriorly descending, yellow lines on the face and 
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prozona. The scapular area of the tegmina is inturned, forming a 
plane dorsally, and is in large part pale or yellowish. Hind femora 
with the outer .face brown of varying tones, the lower sulcus coral-red; 
the inner face with a longitudinal dark bar in both the superior and 
inferior fields, sometimes nearly the whole inner face more or less 
suffused with coral-red; hind tibiae rather pale yellowish with a dark 
annulation at the base, a somewhat fainter submedian band and apically 
another dark ring, indistinctly bounded above. 

During the season of 1911 we noted one specimen in a marsh near 
Fergus Falls, but in July, 1912, in low areas near Lake of the Woods, 
it was found in very considerable numbers and in almost every instar 
of its development. It was most numerous in the edge of poplar 
"islands" where the swamps were somewhat drier than in the open. 
The males especially are very active and not readily taken. Blatchley 
(The Orthoptera of Indiana, p. 250) says of this species, "The males 
appear to far outnumber the females, and are much more wild and 
active, taking flight when a person is a dozen yards distant. They use 
the wings only in escaping, flying swiftly and noiselessly for SO to 100 
feet and alighting on the stems of tall grasses and sedges among which 
they make their homes. The only way in which I have been able to 
effect their capture was by running after them and swooping them with 
the net as they rose or before they had time to arrange their legs for 
the upward impetus at the beginning of a new flight." All of this 
applies exactly in the swamps of Minnesota and it was a matter of 
considerable hard work to take them in the tangle of wiry plants where 
they are found. The females are much heavier and more clumsy than 
the males and apparently rely largely on concealment for escape from 
danger as they were only taken by sweeping the sedges. The young 
are uniformly much darker than the adults, some being nearly black, 
and save for the peculiarly trim pronotum do not suggest the species. 
When not alarmed, the insects of this species are very similar in habits 
to the Locustidae and especially to Conocephalus, climbing slowly up 
and down the stems of tall sedges and swinging around to hide behind 
the stems at the slightest motion of the observer. The very elongate 
head and slender legs tend to emphasize the resemblance. 

M ecostethus gracilis Scudd. 

M ecostethus gracilis is an especially attractive insect, its trim, neat 
lines and pleasing coloration serving to distinguish it from its con
geners. It can be readily separated from the preceding by the char
acters given in the key, and especially by the absence of a pale streak 
along the scapular area of the tegmina. All of our captures of this 
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insect were accidental in sweeping, and in every case it has been taken 
from Carices. We have taken it at Fergus Falls, Lake Winnibigoshish, 
Allen Junction, and near the upper end of Vermillion Lake. 

M ecostethus platypterus Scudd. 

M ecostethus platypterus is about the size of M. lineatus, but with 
the wings relatively shorter. The coloration is of a dull brown with 
the dorsal field of the tegmina grayish and with no pale stripe along 
the scapular area. The figure gives a good idea as to the general 
appearance of this insect, although the relative length of the prozona 
is apparently exaggerated. The drawing, however, is accurate and 
correct and the suture passes but little behind the middle. We have 
taken this insect only in the dense tangles of tamarack swamps near 
Mesaba and at Allen Junction. At these places the immature stages 
were not at all rare on July 25, but there were relatively few adults. 
The species has been reported outside the' New England States but 
rarely; Hart (Bull. Ill. State Lab. Nat. Hist., VII, p. 205) mentioned 
it from Illinois, and there is a specimen taken at Little Rock, Iowa, in 
the collections of Iowa State College at Ames. 

STENOBOTHRUS Fisch. 

Stenobothrus, as now recognized, is largely western in distribu
tion and is made up of insects of small size and varying coloration. 
The vertex is broadly triangular in both sexes, more obtuse anteriorly 
in the females. The foveolae are narrow rectangular or almost linear 
depressions, rather deep, and plainly visible from above; median carina 
wanting or sometimes indicated by a lighter line; face quite oblique 
though rounded at the vertex; head somewhat elevated above the 
plane of the pronotum. Pronotum rather short, the anterior margin 
truncate, the posterior broadly subangulate in males, sometimes almost 
rounded in females; the median carina is distinct and cut somewhat 
behind the middle by but one sukus ; the lateral carinae are, in all our 
forms, somewhat incurved before the middle. The tegmina are fully 
developed although varying or dimorphic in length. The posterior 
femora are somewhat mottled but rarely distinctly spotted; posterior 
tibiae testaceous or, rarely, red. As now known we have but one 
species within our limits. 

Stenobothrus curtipennis Harr. 

Stenobothrus curtipennis is a small insect, which in Minnesota is 
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generally yellowish (Plate I, 6) in coloration. It was found at 
every point where collections were made and we are inclined to believe 
it generally distributed over our whole State. It may be noted in 
almost any habitat although it appears to be most at home in low moist 
areas. In early June the nymphs appear in and about such low 
grounds and these are doubtless its favorite breeding places, but later 
in summer it spreads out over all adjacent tracts and is one of the 
species that must be regarded as serious pests in Minnesota. In the 
extreme northern part of the State, at Lake of the Woods and else
where, we found certain variations of color that we did not note at 
any other points. In these the coloration was a dull brown tint, very 
similar to that of most of our M elanopli, while among them were forms 
more or less, occasionally quite distinctly, reddish, which had a strik
ing resemblance in the field to some species of M elanoplus. In other 
places we have noted the cheeks and sides of pronotum, together with 
more or less of the ventral portions of the body a distinctly green color, 
more or less variegated with brown. In fact an extended study of the 
variations of this insect would offer a very interesting problem. The 
flight of this little insect like that of most of the Try:ralinae is short 
and not particularly strong but the males are very active and have truly 
remarkable leaping powers. 

The following, from Mr. Howard's insectary notes is of interest 
here: "May 27, 1912. Pod of eggs found near Foxhome; hatched 
May 30. July 8 adults appeared in field near Fergus Falls. Egg 
pods laid in cages were normal as compared with those dug up in the 
field. Three examined August 9 were from three-quarters of an inch 
to an inch long, and somewhat keg-shaped with the opening to the 
surface of soil tapering and slightly curved and contained five, six, and 
seven eggs respectively, placed on end in a vertical pos°hion in the keg
shaped basal part of the pod. Above them the tube was filled with a 
pinkish frothy mass. Eggs are of a brick-red color, with the surface 
roughened. This color makes them easy to distinguish from other 
species in the field." 

GOMPHOCERUS Thunb. 

Gomphocerus includes a number of small insects of varied colora
tion, the structural characters almost exactly as in Stenobothrus, save 
that the antennae are clavate, having a short depressed club at the apex. 
According to Bruner the tympanum is partly open. vVhile but one 
species has been noted in 'our collecting, the following key will serve 
to distinguish the only two species likely to be found in our State. 
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Anterior tibiae clavate, with a distinct groove on outer face; size 
about 14 mm. in length 

Anterior tibiae only moderately and regularly expanded apically in 
. which are about 18 mm. in length 

Gomphocerus clepsydra Scudd. 

of males 
clavatus 

the males, 
clepsydra 

All of the material that we have seen or collected from Minne
sota appears to belong to Gomphocerus clepsydra, taking McNeill's 
Revision of the Tryxalinae as a basis for classification. The anterior 
tibiae are not noticeably clavate and bear on the outer face no trace of 
such a groove as that mentioned for G. clavatus. The size of the males 
is subject to too much variation to be of real value, since we have 
before us specimens ranging from 11.5 to 21 mm., yet identical in all 
structures and in some cases taken together. In 1911 a brood of this 
species reared in cages from the egg, gave two males measuring 13 
mm. and 19 111111. respectively. 'The coloration is widely variable ancl 
ranges from green to neutral grayish and through all intermediate 
shades to distinctly brown forms. This color variation is, however, 
much more common among the females than among the males, which 
are in general a rather light brown. The length of tegmina and wings 
is also subject to great variation, especially among the females, where 
it is often very short, while in the males it usually reaches or surpasses 
the tip of the abdomen. This interesting little species has been taken 
in the western part of the State at many points, always in open places, 
but ranging from the dry soil of gravelly hills to the lowlands and 
open flats of the Red River Valley proper. It matures early in July 
a'ild is especially abundant in August and early September. We have 
taken it at Crookston, Ada, Fergus Falls, Redwood Falls, Morton, 
Pipestone, W orthin1~ton, Detroit, and Glenwood. 

AGENEOTETTIX McN eill 

The genus Ageneotettix is made up of small insects very similar 
in g·eneral aspect to the Oedipodinae; the Yertex somewhat declivent, 
broader than the frontal costa at the clypeus; median carina wanting 
and the lateral carinae slight; lateral foveolae subquadrate, about twice 
as long as wide, plainly visible from above; face moderately oblique 
and more or les5 arcuate; antennae filiform and exceeding the length 
of the head and pronotum in both sexes. Median carina of pronotum 
quite distinct and cut once behind the middle by the principal sulcus; 
lateral carinae are strongly sinuate and the posterior margin of the 
metazona is rounded. The lateral lobes of the pronotum are higher 
than long and the ante~ior and posterior margins nearly straight and 
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vertical. The mesosternal lobes are separated by a space several times 
as wide as long in both sexes; the metasternal lobes are separated by 
a space a little longer than wide in male and female. The tegmina 
and wings are well developed, not quite equaling or somewhat longer 
than the abdomen. The posterior femora have three, usually well
marked, subtriangular or irregular brown spots on the upper face. 
The posterior tibiae are red or yellowish with the apical spurs on the 
inner side much elongated and very unequal. We have but one species 
in this genus. 

Ageneotettix scudderi Bruner 

Ageneotettix scudderi is a beautiful little insect which has been 
noted at a number of places but which, owing to its habit of dropping 
to the ground when alarmed, is commonly overlooked. Blatchley (The 
Orthoptera of Indiana, p. 249) has said that "when disturbed it leaps 
vigorously and without noise for several times, then settling down 
upon a sandy spot will '!-llow a close approach." This is true when 
it is found, as is often the case, among low or scanty vegetation, but 
we have noted that when in tall or close grasses it wiII simply dive 
headlong to the ground and crouch there among the stems. Certain 
forms of this species have a very distinct light-colored median line on 
the dorsum as has been noted· in Arphia and Tettix. We have taken 
adult specimens of this species at Fergus Falls as early as July 12. It 
has been taken at Fergus Falls, Granite Falls, Mankato, Northfield, 
Albert Lea, Mahtomedi, Glyndon, Detroit, and Ada, and will doubtless 
be found in open places through most parts of the State, save possibly 
in the extreme north. 

SUBFAMILY OEDIPODlNAE 

The insects of the subfamily Oedipodinae have the prosternum 
unarmed, the face nearly vertical, and the head rounded at the vertex. 
The fastigium of the vertex always slopes strongly downward, the 
foveolae are usually present but obscure; the antennae filiform, never 
strongly modified, though the basal joints or one edge may be some
what modified in some genera. The eyes are less elongate than in the 
Tryxalinae, being generally shorter than the infraocular portion of 
the genae. Dorsum of the pronotum usually considerably widened 
posteriorly; the lateral carinae either indistinct or wanting; the median 
carina usually strong or cristiform and cut by one or more sulci, except 
in Arphia; the whole dorsal field of the pronot11m generallv more or 
less rugose or tuberculate. The tegmina are always well de,·eloped 
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and the wings are nearly always, at least in part, brightly colored. 
This group includes all of those species of our fauna in which the basal 
portion of the wings is brightly colored, the colors ranging from 
yellow to red or in some cases even black, while in certain forms found 
outside our area they are even blue. So strongly marked is the colora
tion that members of some species are as conspicuous in flight as the 
butterflies. The purpose of this coloration has been of considerable 
interest among students and several theories have been advanced to 
explain its significance. Morse has said that "it is in no sense pro
tective" and his suggestion is that the colors are probably "of value in 
the mating of the sexes" but this, while possible, is rather vague. 

Without attempting to enter into a full discussion of this subject 
here, we may call attention to the close similarity in the details of the 
common Oedipodine coloration to that of the Catocalae among moths. 
In both cases the body color is of some obscure brown or gray, the 
tegmina similarly obscure, and the wings strongly marked, consisting 
of a brightly colored field broken by one or more dark bars, contrast
ing strongly with the field. The coloration is visible, in both cases, 
only when the insect is in flight and the insects are commonly found 
upon a background having more or less close resemblance to the ob
scure colors of the body and tegmina. Two ideas present themselves 
as worthy of note, though not necessarily as the only explanations pos
sible for the problem. The one is that conspicuous objects, such as 
these insects are when in flight, may become very much less apparent 
when the insect suddenly drops upon a suitable background. The 
strongly contrasting colors being suddenly covered by the obscurely 
colored tegmina causes the insect to "fade away" in bewildering fash
ion. We are here considering this coloration, however, solely from 
the view-point of human optics and can not be certain that the effect 
upon the eyes of a pursuing bird would be the same. Another thought 
that has been put forth already by some as a theory explanatory of 
this coloration scheme, is that the brightly colored area of the wing 
being so conspicuous will lead a pursuing bird to strike at this non
.vital part rather than at the body of the insect. We may here note 
that we have on numerous occasions seen the English sparrow rise and 
strike at specimens of Dissosteira carolina in flight but pass the same 
insect without notice while it fed upon the ground. Further, after 
watching these attempts at capture, we have noted that the bird, in 
this case at least, does attempt to seize the wing. As to the value of 
this coloration in mating, it is noteworthy that the coloration is dimor
phic in a number of these species and mating occurs, for instance in 
Hippiscus rugosus, between individuals with the wings red or yellow 
alike. Further, the shades of red or yellow are often identical in dif-
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ferent species and even in different genera. An interesting point in 
connection with this dimorphism of coloration is the fact that while in 
the Tryxalinae it is the front pair of wings that are subject to varying 
coloration, among the Oedipodinae this variation is confined to the 
second pair. 

In most of the members of this group the males, and in some cases 
the females as well, have the power of "aerial stridulation" by rubbing 
the bases of the tegmina and wings together during flight and this is 
under control of the insect. True stridulation, produced by rubbing 
the posterior femora against the rough edge of the tegmina, is also 
common here. The members of this subfamily average considerabfy 
larger than those of the Tryxalinae and the insects are in general much 
more active and vigorous both in flight and leaping power, some of 
the species being among the most active and alert of the whole order. 

Economically, the members of this group are generally of little 
importance with us, although two, Dissosteira carolina and Camnula 
pellucida, are sometimes capable of doing great damage to crops. Two 
tribes of this subfamily are found in the Central States and may be 
distinguished as follows: 

Outer margin of hind tibiae with no apical spine next the spurs 
Outer margin of hind tibiae with an apical spine next the spurs 

Oedipodini 
Eremobini 

The second tribe is represented by a very large and clumsy species 
Brachystola magna Gir. which, while found in Nebraska and Iowa, has 
not yet been taken in Minnesota. The Oedipodini, however, are well 
represented in our State and may be separated by the following key: 

Interspace between metasternal foramina linear, or longer than broad, in males 
and narrower than mesosternal interspace even in females 
Median carina of pronotum high and arcuate, not cut or but faintly cut by 

the principal sulcus; tegmina subcoriaceous, the apical portion irregularly 
reticulate; wings bright red, orange, or yellow, the ulnar area not dilated 

Arphia 
Median carina of pronotum not arcuate, cut by the principal sulcus; tegmina 

membranaceous throughout the apical half or at least in the discoidal field; 
wings nebulous yellowish or fuscous ; the ulnar area dilated 
Pronotum with the disk tectate and the anterior dorsal margin angulate; 

hind femora without dusky bars on outer face Chortophaga 
Pronotum with the disk flat and the anterior dorsal margin truncate; hind 

femora with dusky cross bars on outer face Encoptolophus 
Interspace between metasternal foramina rather broad; in the male quadrate, in 

the female transverse 
Lateral canthi of metazona crossing the principal sulcus and not intersected 

by it; principal sulcus obsolete or delicate in the lateral lobes 
Smaller forms; dorsum of pronotum not rugose or tuberculate; wings sub-

vitreous Camnula 
Larger forms ; dorsum of pronotum rugose or tuberculate ; wings red, orange, 

or yellow with a dark contrasting area Hippiscus 
Lateral canthi of metazona usually intersected by the principal sulcus ; often 

obsolescent before it; pripcipal sulcus well developed on the lateral lobes 
Carina of pronotum entire or cut by but one transverse sulcus 
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Wings blackish, with a light-color.ed marginal area 
Wings yellowish with a fuscous, arcuate median band 

Carina of pronotum cut by two transverse sulci 

Dissosteira 
Spharagemon 

Inferior margin of lateral lobes of pronotum oblique; posterior angle 
acute or produced 
Lateral canthi of metazona terminating at the principal sulcus or else 

there diverted ; tegmina maculate with two large squarish fuscous 
areas Mestobregma 

Lateral canthi of metazona passing and not diverted by principal sulcus; 
proximal half of tegmina coriaceous ; antennae long and basally 
flattened P sinidia 

Inferior margin of lateral lobes of pronotum horizontal posteriorly; an
teriorly oblique; posterior angle rounded or rectangulate 
Radiate veins of anal field of wing normal ; hind tibiae unicolorous or 

but slightly paler basally Trimerotropis 
Radiate veins of anal field of wing distinctly incrassate; hind tibiae 

with dusky or blackish bands Circotettix 

ARPHIA Stal. 

Our species of Arphia are all insects of rather more than medium 
size with the body more or less compressed and of dull brown. fmcous. 
or sometimes luteous coloration. The vertex is horizontal, subtriangu
lar, triangular, or sometimes nearly pentagonal, the disk having a dis
tinct curved transverse impression behind the middle ; the median ca
rina extends back from this impression and the lateral carinae are dis
tinct and well marked; foveolae are rather large, shallow. trian !,Ular, 
or rhomboidal. The antennae are rather long, being about the length 
of the head and pronotum together. The pronotum has the disk 
heavily granulate or rugose, the anterior margin broadly and obtusely 
angulate, the posterior margin also obtusely angulate. The pronotum 
is narrowed at the principal sulcus and considerably widened posterior 
to this; prozona very short; median carina very strong and cristiform, 
very faintly or not distinctly notched by the principal sulcus; the lat
eral carinae rounded, visible only on the metazona; lateral lobes of 
the pronotum deeper than long, anterior margin somewhat sinuate, 
posterior margin somewhat oblique, nearly straight though somewhat 
sinuate just below the humeri, and the lower corner rounded. Teg
mina ample, coriaceous, densely and irregularly reticulate; wings 
bright red or yellow through most of the field, with a dark curved bar 
extending from the costal margin to a point near the anal angle, which 
it does not meet. Near the costa there is, in most species, a more or 
less well-marked ray projecting toward the base of the wing, and the 
tip of the wing is usually clear or slightly clouded. Hind femora rather 
stout, the basal half compressed and dilated, strongly carinate above; 
hind tibiae are variable in coloration and often somewhat annulate. 
Our species are all of very similar general appearance and of nearly 
uniform size. Certain of the species are extremely closelv related 
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structurally and others are dimorphic, thus making the genus one of 
considerable confusion in separation of species. The following key, 
which is modified from Bruner's more general key (Biologia Cent. 
Americana) will serve as a basis for specific separation: 

Frontal costa with subparallel sides, not sulcate or carinate, broadly truncate at 
vertex or continuous with the scutellum of vertex; median carina of pronotum 
variable 
Median carina of pronotum cristate and more or less arched 

Lateral foveolae of vertex elongate triangular; carina of pronotum high 
and strongly arched carinata 

Lateral foveolae of vertex four-sided; carina of pronotum lower and less 
arched xanthoptera 

Median carina of pronotum nearly straight, not cristate or strongly arched; 
· wings deep red with curved band very broad and very dark pseudonietana 

Frontal costa narrowed above to half or less than half the width below the 
ocellus, sulcate and sometimes carinate above; median carina of pronotum 
generally straight and not greatly elevated 
Frontal costa truncate at apex; wing band incomplete, not attaining the costal 

margin 
Body unusually deep at thorax; pronotum rather long, finely rugose; median 

carina moderately elevated and gently arched; hind femora robust; disk 
of wing usually vermillion conspersa 

Body more slender; pronotum shorter, the rugae coarser; median carina 
less elevated and hind femora less robust; disk of wing usually yellow 

arc ta 
Frontal costa convergent above, acuminate at vertex; foveolae of vertex 

broader than long sulphurea 

Arphia carinata Scudd. 

Arphia carinata is very similar to the following species but may 
be separated by the characters given in the key. It is dimorphic in 
coloration of the wings, being found in forms varying from deep 
yellow to orange red. The coloration of the body and teg-mina is also 
extremely variable, forms occurring of every shade from rich glossy 
black to reddish tan. The species does not occur until rather late and 
is not abundant until July. It prefers dry open places, such as the 
edges of fields and along railway embankments and is often very 
abundant on sandy bars along streams. It has a very strong flight 
and, when it endeavors to escape, its flight usually describes an irregu
lar semicircle made up of numerous zigzags, the insect invariably 
alighting with the head toward the pursuer. During flight it stridu
lates freely, especially at the angles or zigzags, though when sud
denly startled its flight is swift and almost noiseless. It occurs through
out Iowa in sandy areas, and within Minnesota has been taken at 
Albert Lea, Pipestone, Redwood Falls, Mahtomedi, and Fergus Falls. 

Arphia xanthoptera Germ. 

In size, general appearance, and coloration Arphia xanthoptera 
ts extremely like the preceding and is subject to the same variations 
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of color of wings and body but may be separated by reference to the 
key. Like the preceding it is a midsummer species and is most com
mon in sandy areas in the southern part of the State during late sum
mer. Blatchley (The Orthoptera of Indiana, p. 257) states that in 
Indiana a third of the males have the wing coloration orange, while but 
a sixth of the females are so colored. In Iowa we have taken twenty 
specimens at one time, in the field, for examination. Of these nine 
were males and eleven females; seven of the females had red or orange 
wings, while but one male was so colored, and four females and eight 
males had yellow wings. Another peculiarity there noted was that 
the males were all notably dark in body color, save one, and the 
females uniformly of a lighter coloration. This examination was made 
August 10, 1909, and the' facts, kept in mind through the collecting 
season, led to the conclusion that in Iowa, at least, the males are in 
general considerably darker than the females. The species is rather 
scarce in Minnesota and we have taken specimens only from Pipestone 
and Redwood Falls, although it will doubtless be found at other points 
when careful and continued collecting shall be done. 

Arphia pseudonietana Thom. 

Arphia pseudonietana is about the size of A. sulphurea but the 
coloration is extremely variable. The tegmina are of a gray to brown 
or nearly fuscous tone, but the wings are nearly always of a bright red 
color (Plate II, 1), though rarely forms are found in which the 
wings are a deep yellow. The pronotum frequently has a light area, 
anteriorly located, giving a "collared" effect. This is a very common 
insect especially in the western parts of the State in early spring and 
by May it is normally abundant at Fergus Falls and other points in 
the Red River Valley. By mid-July it has disappeared and again be
comes common in late August and September. For the most part 
it is found in open places on dry soil, being often very abundant on 
gravel hills. It has a flight which is strong but not so vigorous as that 
of carinata or xanthoptera, and its aerial stridulation is less noticeable 
than in these. It is a very beautiful insect and in flight appears almost 
like some brilliant butterfly. On a clear, hot day in June at Fergus 
Falls, we once noted two males of this species standing facing one 
another about two inches apart. First one would raise the hind 
femora and rub them briskly against the sides of the tegmina a num
ber of times, producing a dull rasping sound which to our ears was 
certainly poor music; then he would drop to a position of attention 
and his vis-a-vis would go through the same performance. This con
tinued for some time and we at length left the two isolated "fiddlers" 
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on their hillside. Was this in some way a competition or, merely for 
the pleasure of the music? 

This species is attacked, especially in late fall, by a small fly 
(Anthomyid?) which rises and darts after the brightly marked locust 
while it is in flight, evidently seeking to deposit eggs or maggots upon 
the insect. This species has been taken at Fort Snelling, Gray Cloud 
Island, Mankato, Albert Lea, Pipestone, Redwood Falls, Monticello, 
Fergus Falls, Ada, Detroit, St. Cloud, and Mahtomedi. 

The following is taken from Mr. Howard's insectary notes: "The 
eggs are laid in a slightly irregular clump at the bottom of a boot
shaped pocket. These pockets are either perpendicular for a distance 
of about three-quarters of an inch and then turned at nearly a right 
angle, or they may slant at a sharp angle with the surface of the soil 
with the basal portion more nearly parallel with the soil. The tube is 
not so compact and hard as with the M elanopli. Five tubes examined 
contained 21, 25, 21, 20, and 21 eggs respectively." 

Arphia conspersa Scudd. 

Arphia conspersa is structurally very similar to the following 
species but in typical forms may be readily separated by the characters 
given in the key. We have found it rather rare and local within our 
State, having taken it but twice, once at Pipestone in the southweste"rn 
part and again near St. Paul Park in the eastern part of the State. 
In both cases it was taken amid sparse grasses, such as S porobolus, on 
very dry, gravelly soils. In both cases it was apparently few in num
bers and careful search afforded but one or two specimens of this 
among the large numbers of A. carinata and Melanopli with which it 
was associated. In flight and in general appearance it bears consid
erable resemblance to A. sulphurea. 

Arphia arcta Scudd. 

Lugger has recorded two specimens of Arphia arcta from St. 
Anthony Park (Third Ann. Rept. of Entomologist, Mimi. Exp. Sta., 
p. 143), but it has not been taken there or elsewhere in the State since. 
It does, however, occur in both Iowa and Nebraska near our borders 
and will doubtless be found again within our State. Since it has not 
been very generally described in recent publications the descrip
tion is here quoted in full to aid in recognition of the species. "Head 
grayish brown abov~, yellowish elsewhere; the median carina of ver
tex broken at the posterior limit of the fastigium by the deeply im
pressed arcuate transverse furrow which marks the same, extending 
through the frontal costa nearly to the ocellus, expanding and forming 
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a loop at the extremity; lateral foveolae strongly and deeply impressed, 
narrowing anteriorly. Pronotum grayish brown, the upper surface 
unusually flat for an Arphia, rugulose, the median but little elevated, 
not laterally pinched at middle, regularly but slightly diminishing in 
height posteriorly. Tegmina profusely sprinkled with small grayish
fuscous spots, less abundant apically where the area is pellucid. Wings 
yellowish at base, pellucid to an unusual extent at tip (nearly one third 
of the ante-anal field is included in the pellucid area) making the 
transverse dusky bar narrower than in any species of Arphia known 
to me; the radial shoot toward the base, however, is unusually broad 

Fig. 4. Normal Habitat of Arphia sulphurea 

and long, equaling at its origin the entire breadth of that part of the 
wing and scarcely stopping short of the base. Hind femora brownish
yellow, externally with two broad, a little oblique, dusky transverse 
bands; hind tibiae pale yellow, with a broad fuscous cloud at tip and 
just before the middle. Length: male 21 mm., tegmina 22.5 mm., 
antennae 8.5 mm., hind femur 11.5 mm.'' The species was described 
from one male taken at Denver. 

Arphia sulphurea Fabr. 

Arphia sulphurea is one of our earliest forms and 'may often be 
taken in early spring in company with Chortophaga viridifasciata. It 
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is of a more uniform coloration than any of our other species and the 
wings are uniformly a bright sulphur-yellow in the basal field. The 
body and tegmina are usually sprinkled with fine fuscous dots and at 
the inner margin of the tegmina, especially in males, there is often a 
narrow light-colored area giving the effect of a light dorsal bar when 
the tegmina are closed. There is usually a pale annulation of the hind 
femur near the base and a similarly colored pregenicular annulation. 
The hind tibiae are dusky or blue black with a pale annulus near the 
base. \ 

This insect ts especially fond of rather open woodlands and is 
strong and vigorous with a swift and well-sustained flight. It is very 
alert and active and with its effectively protective coloration is not 
easy to capture even where abundant. Like most of the genus it 
stridulates while in flight. It is quite gregarious and frequents certain 
favored localities, being numerous in these spots, while in others of 
apparently similar type it may be entirely absent. We have found it 
quite widely scattered and it is doubtless very generally distributed 
throughout the State. We have taken it at Winona, Albert Lea, Man
kato, Worthington, Pipestone, Brown Valley, Fergus Falls, Duluth, 

. N[ahtomedi, and St. Anthony Park. 

CHORTOPHAGA Sauss. 

The Chortophagas are insects of medium size with somewhat slen
der form, more or less distinctly compressed, punctate or finely rugose 
body, coloration usually greenish to brownish and surface more or less 
finely pubescent. Vertex nearly horizontal, triangular, apically trun
cate, the lateral carinae well marked though not prominent; median 
carina weak or wanting, often faintly visible on the posterior part of 
the head behind the eye; foveolae shallow, triangular, broadest next 
the eye. Antennae rather short and somewhat flattened. Pronotum 
with disk tectate, constricted near the front and considerably expanded 
posteriorly, its front margin broadly obtuse-angulate, hind margin 
acute-angled although with the point often rounded; median .carina 
strong, faintly notched before the middle by the principal sulcus, which 
is nowhere strongly developed; lateral carinae distinct only on the 
anterior part of the metazona and rounded or obsolescent posteriorly, 
more strongly marked in the male. The tegmina are rather narrow 
and exceed the abdomen nearly the whole apical half, especially in 
the discoidal field, membranaceous and traversed by a series of straight 
and nearly parallel veinlets; inner wings nebulous, often more or less 
tinged with yellow, the veins somewhat incrassate. This genus pre-

4 
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sents certain characters of the Try:ralinae, with which it was formerly 
classed but has a predominance of Oedipodine characters. 

Chortophaga viridifasciata DeG. 

Excluding the Tettigidae, C hortophaga viridifasciata may be 
considered our orthopteran "harbinger of spring," being normally the 
first of this order to appear. We have noted it in some numbers near 
Minneapolis as early as April 1, while in Iowa we have taken it a 
month earlier. It is found in two color phases, a smoky brown and a 
distinctly green form. The green ones are predominantly females. 
although males of this color are occasionally found. Some of the 
green form are very beautifully variegated with pink or lavender on 
face, antennae, pronotal carinae, and posterior femora. Bruner, speak
ing of this species, states that in Nebraska the brown form appears 
first in the spring and the green form later in the season, but in both 
Iowa and Minnesota we have noted that the two forms appear ~imul
taneously, the brown form being relatively more abundant in clear 
fields and open woods where it occurs with Arphia sulphurea, while 
the green form predominates in grassy spots, such as meadows and 
borders of streams. The species becomes very generally distributed 
later in the season and both color forms are together in almost any 
place where grasses and low vegetation offer sustenance. It is appar
ently double-brooded since we have found the young swarming in 
lowland meadows as early as June 26 and again in September. The 
males are very active and have a swift, low flight, often somewhat 
broken by zigzags and usually turning abruptly at an angle from the 
general direction of flight upon alighting. The females are heavier 
and have a somewhat labored flight usually ending by an abrupt dive 
into weeds or other concealing vegetation. 

Hancock (Nature Sketches in Temperate America, p. 410) has 
given the following interesting notes: "At Miller's, Ind., June fifth, 
I found a female laying her eggs in damp sand at the border of a pond. 
When I approached she had her abdomen buried quite deeply. After 
I waited about fifteen minutes she moved away from the place. I 
oroceeded very carefully to dig the earth away to one side of the bur
row and then it was found to be twenty-seven millimeters deep, and 
at the bottom, the eggs, twenty-five in number, were laid in a compactly 
cemented mass. They were bound together with a whitish mucous 
and there was quite an amount of this substance lying above the eggs 
in the burrow. The smaller poles or ends of the eggs were directed 
upward as is usual with Acridians. The eggs measured four and one 
half millimeters in length and about one millimeter in width and they 
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were slightly curved in their long axes. Both ends were rounded, but 
the cephalic or head end was slightly smaller than the opposite one 
and further distinguished in the fresh eggs by the very small densely 
opaque, cap-like structure occupying the tip." This species has been 
found throughout the State and at times in favored localities increases 
to sufficient numbers to do noticeable damage to crops. 

ENCOPTOLOPHUS Scudd. 

Body of medium size, somewhat slender though not so much so 
as in Chortophaga, somewhat compressed; the head slightly swollen; 
vertex more broadly triangular than in the preceding and somewhat 
declivent, lateral carinae weak, apex obtuse in females, median carina 
present but terminating ·at middle of disk. The antennae rather long 
and slender, longer than head and pronotum together, especially in 
the males, the joints somewhat flattened. Pronotum with disk flat
tened, the median carina distinct or strong, notched near the middle; 
lateral carinae visible only on the metazona. Anterior margin of the 
pronotum truncate, hind margin sharply angulate; lateral lobes deeper 
than long, much wrinkled, front and hind margins nearly straight and 
vertical, the posterior more oblique and with the lower corner rounded. 
Pronotum less constricted anteriorly than in the preceding genus. Teg
mina broad and longer than the abdomen with the intercalary vein 
distinctly nearer the ulnar than the median. But one species is known 
in Minnesota. 

Encoptolophus sordidus Burm. 

The color of Encoptolophus sordidus (Plate I, 8) varies 
through the shades of brown, and the somewhat mottled pattern sug
gests some of the dark forms of Hippiscus. There is usually a light
colored, pink-tinged, X-shaped mark on the disk of the pronotum, 
very conspicuous in dark specimens. The tegmina are marked with 
two transverse, light-colored bars near the middle, which contrast with 
two larger fuscons patche.;; between and on either side of them; the 
inner wings are yellow, somewhat clearer toward the base and smoky 
apically. The antennae are brownish, darker apically. The hind 
femora are banded or almost covered with fuscous; hind tibiae dark, 
with a pale annulation near the base. 

This species matures late in summer and during August and early 
fall may be found in some numbers in dry sandy areas. We have gen
erally taken it amid such vegetation as Aristida basiramea Eng. and 
Bouteloua hirsuta Lag., although it is also found even far out in culti-
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vated fields, in spots where the growth is sparse. The male usually 
stridulates rather loudly during flight, which while swift is not pro
longed. On two occasions we have noted the female of this species 
ovipositing in the somewhat compact earth at the mouth of a gopher 
hole. We have taken this insect at Pipestone, Worthington, Redwood 
Falls, Granite Falls, New Ulm, Mankato, Fergus Falls, and Mahto
medi, and it doubtless occurs throughout the southern and western 
part of the State. 

CAMNULA Stal. 

Size rather small for an Oedipodid, somewhat stouter than the 
preceding, the head more distinctly compressed; vertex with the disk 
subtriangular, with rounded angles in the male and almost ovate in 
the female; median carina visible posteriorly from the disk in both 
sexes. Blatchley (The Orthoptera of Indiana, p. 261) says the median 
carina of the vertex is absent in the male, but in a series of 80 before 
us, we find the median carina distinct in 66, weak in 6, and absent in 
but 8 males. Lateral carinae of vertex strong and more or less in
curved posteriorly. Antennae short, not exceeding the head and pro
notum, filiform. Pronotum with disk narrowed anteriorly and grad
ually widened to the posterior margin, which is bluntly angulate; sur
face of the disk flat, more or less rugulose or tuberculate on the meta
zona, but ~ever strongly so as in Hippiscus; median carina distinctly 
elevated throughout, distinctly though faintly notched before the 
middle; lateral carinae distinct on both prozona and metazona, in the 
female broken or obsolescent at the principal sulcus; lateral lobes of 
pronotum vertical, deeper than long, both margins nearly straight and 
lower angles not much rounded. Tegmina rather narrow, surpassing 
the abdomen, the apical third somewhat reticulate. Hind femora equal
ing or surpassing the abdomen, not stout. A single species occurs 
throughout Canada and the northern part of the United States, from 
the Atlantic to the Pacific. 

Camnula pellucida Scudd. 

The color of Camnula pellucida is somewhat variable (Plate I, 
5) but in general is a light brown, sometimes ferruginous; an
tennae yellow at base and darker apically. A pallid area is usually 
visible below the eyes; postocular band narrow at the eye, widened 
behind on the lateral lobe of the prozona, extending downward over 
much of the surface and usually more or less indistinctly connected 
with the area on the opposite lobe of the prozona by a brownish bar 
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across the disk; lobes and disk of metazona commonly much lighter 
in coloration, giving sometimes a distinctly "collared" form. Tegmina 
with a longitudinal, humeral, light stripe, and variably maculate with 
rather large, rounded, dark spots ; hind femora yellowish with two 
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Fig. 5. Distribution of Camnula pellucida 

or three oblique dark bars and sometimes a pregenicular dark annula
tion; hind tibiae yellowish, sometimes reddish toward apex, and often 
marked with a narrow, faintly defined annulation of brown near the 
base. 

"In the markings of tegmina, form and color, pellucida looks like 
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a diminutive Hippiscus. It varies much in size and tegminal mark
ings." Accordiqg to Hancock this species is mature in Illinois by 
June 20. We have taken it in considerable numbers at Crookston, by 
June 25, when many were freshly moulted. Various writers, referring 
to the habits of this species in western states, have stated that it appar
ently dislikes or avoids alfalfa, but in our cages it has eaten this plant 
without any hesitation arid observations in the field have convinced us 
that it will attack fields of alfalfa as readily as any of our other species. 
During the season of 1912 we found this insect abundant throughout 
the north part of the State and particularly in the relatively unculti
vated areas of the iron ranges, where it was generally the dominant 
species. From its abundance at these points and from the fact that 
it is a species capable of rather extended migrations, it is of consider
able economic interest, since a series of dry and favorable seasons may 
result in serious damage to crops from this insect. 

One fact worthy of notice regarding this species is that in the 
field it is apparently more free from the attacks of Trombidium and 
other parasites and less susceptible to fungous diseases than the M elan
opli, although confined in our cages it died off largely from fungous 
troubles. Normally it is found on high, dry soil, and at times in 
some abundance even in the more open parts of forests. Its flight is 
swift and direct without marked aerial stridulation. From the two 
light lines on the tegmina it may be confused with M elanoplus bivi
tattus, and in one case we noted a trained entomologist confuse it with 
M. atlanis, from the narrow and sometimes faintly notched subgenital 
of the male. In the field this species oviposits during the latter part 
of August, the pods being rather short, stout, considerably curved, and 
not firmly cemented. These pods are deposited just below the surface 
of the soil, among the roots of grasses or in some cases even above the 
surface amid the dead grass. Pods examined by us contained from 20 
to 30 eggs each. During the season of 1911 we found this insect 
rather rare, except in the north part of the State, taking it only at 
Brown Valley and Pipestone and at points north of Crookston, while 
during 1912 it was found in some numbers at Fergus Falls, Granite 
Falls, Redwood Falls, Mankato, St. Cloud, Mahtomedi, Gray Cloud 
Island, and at every point visited. by us north of a line drawn from 
Duluth to Crookston. 

HIPPISCUS Sauss. 

The genus Hippiscus includes the largest and some of the most 
common of our Oedipodinae. The species are usually of robust form, 
the head large and subglobose, the vertex usually more or less decli-
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vent, broadly triangular, with the apex obtuse; lateral carinae distinct, 
median usually present at least in the basal portion; foveolae present, 
though not deep or prominent and usually triangular in form; the 
antennae are not longer than the head and pronotum, filiform and in 
some forms with the joints somewhat flattened, especially in the apical 

.half. The pronotum has the disk flat or nearly so and the surface 
distinctly tuberculate or rugose; the median carina distinct and in most 
of our species cut by but one sulcus, although in H. :::apotecus and 
H. tigrinus it is cut by two sulci; the lateral carinae pass the principal 
sulcus without being noticeably cut by it in most species, but are often 
strongly rugose or cristulate at that point. Tegmina exceeding the 
abdomen and usually with at least the apical third quadrately reticulate; 
the basal area of the wing, in all our species, red or yellow, though blue 
in certain western species, this area usually bounded externally by a 
curved black or fttscous bar of varying width. The hind femora are 
stout, usually considerably dilated at the base, often with the inner 
face more or less marked with bright colors. 

These insects are very similar in general appearance and many 
are dimorphic as to color of wings, thus leading rather easily to con
fusion in specific identity. The following key will serve to distinguish 
the species found within our area : 

Rugosities of the metazona arranged in series more or less definitely parallel 
with the hind margin 
Antennae of males not especially attenuate; median carina of pronotum inter-

sected .by only one sulcus haldemani 
Antennae of males attenuate; median carina of pronotum intersected by two 

sulci. the anterior one usually weak tigrinus 
Rugosities of the metazona not definitely arranged into series parallel with the 

hind margin 
Median carina of pronotum intersected by but one sulcus 

Anterior extremity of vertical scutellum not prolonged, narrowing rapidly 
in front rugosus 

Anterior extremity of vertical scutellum prolonged and narrowing very 
gradually in front tuberculatus 

:Yfedian carina of pronotum intersected by two snlci; inner face of hind femora 
bright red in whole or in large part zapotecus 

Hippiscus haldemani Scudd. 

H ippiscus halde.mani has been much confused with others of the 
genus but may be separated by the arrangement of the rugae of the 
metazona into series more or less definitely parallel with the oblique 
sides of the hind margin. The hind margin of the metazona is right
angled in males and obtuse-angled in females. The general color is 
usually a grayish brown variously maculate with dark brown spots. 
The wings are yellow, in all specimens yet taken in this State, and the 
hind tibiae usually yellow, more or less tinged with dull orange. The 
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tegmina are long and surpass the abdomen, often as much as one 
fourth of their length. We have noted this species only at Fergus 
Falls, Granite Falls, and St. Paul Park. It is notably more solitary 
in habit than most of the members of this genus and in all cases men
tioned above but one specimen was taken, always amid the low scat
tered grasses of very dry soils. 

Hippiscus tigrinus Scudd. 

Dark brownish fuscous, of robust form and medium size. Head 
narrowed above and rugulose; fastigium of vertex distinct, with rather 
sharp, though not high bounding, .walls, closed behind by a distinct, 
though slight, transverse, arcuate carina; lateral foveolae not deeply 
impressed, triangular; the median foveola, between their tips, slightly 
impressed; frontal costa moderately broad, narrowed at the summit 
much more than below the ocellus, deeply sulcate at the ocellus, and 
plane at the considerably expanded base. Pronotum expanding con
siderably on the metazona, which is a little tumid centrally, the rugos
ities of the latter, which are considerable, ranged more or less dis
tinctly into series parallel to the sides of the process; median carina 
subobsolete or at least depressed between the sulci, distinctly arched 
on the metazona; lateral canthi distinct and sharp in the middle of the 
pronotum, a faint, rather ashen band next their inner side; posterior 
process of the metazona rectangulate. Tegmina ashen gray, brownish 
at the base, vitreous on the apical third or more, the transverse bars 
dark brownish fuscous, mostly crossing the wing, those of the apical 
half not at all rounded, with rare exceptions with ill-defined irregular 
margins, and extending, though fainter, to the tip of the wing; sutural 
line testaceous. Wing very pallid citrine at base, pellucid at tip, occa
sionally with one or two fuliginous cellular spots at tip, the veins and 
cross-veins blackish on apical portion, yellowish on basal, with a broad, 
subequal, arcuate, dark, fusco-fuliginous, median, scarcely tapering 
band, leaving four or five lobes free, separated by a yellow line from 
the humeral vitta, which extends from very nearly as far out to the 
base of the wing, the costal margin fusco-testaceous. Hind femora 
externally brownish fuscous with only obscure, if any darker, very 
oblique bars, dirty clay-yellow below, the under surface, like the tibiae 
and tarsi, luteous, the spines black-tipped. Length, female, 39 mm., 
tegmina 37 mm. 

The species is here included upon Lugger's record (Third Ann. 
Rcpt. of Entomologist, Minn. Exp. Sta., 1897, p. 152) where he men
tions "two specimens" but gives no definite locality. We have seen 
but one specimen of thi's species, taken in northwestern Iowa by Ball 
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and now in the collection of Iowa State College at Ames. It has been 
taken from Nebraska to Arizona and the few specimens taken in Iowa 
and Minnesota probably represent merely the stragglers along its east
ern range. 

Hippiscus rugosus Scudd. 

Hippiscus rugosus is a well-known species, which while not com
mon, has been taken at several points within the State and when more 
extensive collections have been made, will doubtless be found nearly 
as common here as in Iowa. The following is taken from notes made 
upon this species while in Iowa: "From the latter part of July until 
late in the fall, this is the most abundant member of this genus and 
appears to be very generally distributed throughout the State, although 
somewhat less abundant in the northern counties. It is found in dry 
places, especially along the margins of woods or thickets. It is gen
erally darker than other members of the genus and the disk of the 
pronotum is very uniformly marked with a light-colored X-mark. 
The wings vary from yellow to a reddish orange. We have found 
males as late as October 24, and females a week or more later." In 
Minnesota the species matures late in August and we have taken it at 
Redwood Falls, Pipestone, Mankato, Albert Lea, Mahtomedi, and 
Fergus Falls. 

Hippiscus tuberculatus Pal. de Beauv. 

There is considerable variation in color in Hippiscus titberculatus, 
although the following, taken from Scudder, will give a good idea of 
its normal form here: "Prevailing color a light ashy plumbeous, 
slightly darker above, specked with dark plumbeous, tinged slightly 
beneath with reddish; eyes dark brown speckled with yellowish brown, 
and with a narrow, slightly curved median streak slightly upturned 
behind. Antennae dirty yellowish at base, beyond of the color of the 
head. The pronotum with a longitudinal dark brown streak with in
distinct edges along the middle of the lateral lobes, and from the 
middle of this a descending vertical streak scarcely paler than the 
ground; posterior edge of the pronotum a yellowish brown, of the 
color of boxwood. Teginina of the body color or blotched with fuscous 
and blackish and with the axillary fold yellowish brown. Wings coral
red at base, the arcuate band fuscous, deepening to black, the humeral 
line pale yellow and the apex nearly hyaline. Legs of the body color, 
the inside of the hind femora having the basal half a Prussian blue, 
the distal half very dull lerpon-yellow, with a transverse streak of deep 
blue at one third the distance from the middle; hind tibiae dull lemon
yellow; hind tarsi tinged with reddish." 
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This large and well-marked species is among the earliest of our 
Orthoptera and has been noted in Minnesota as early as the latter part 
of April, while in Iowa we have taken it fnlly matured by March 12, 
although this was, of course, exceptional. The dark markings of the 
tegmina, especially toward the base, have a tendency to become broadly 
triangular in form rather than rounded or transverse as in most of the 
species of this genus. The wings are quite uniform in their coral, or 
sometimes pinkish, red, although rarely yellow-winged forms are taken. 
The species can not easily be confused with others because of its quite 
distinct specific characters and also because of its occurrence at a time 
when very few other species of this genus, within our area, are mature, 
since nearly all have disappeared by the first of July. The species is 
to be found in nearly all parts of the State but appears quite local and 
colonies may be found in the same locality year after year. The young 
appear in July or August. The species frequents dry places, sandy 
spots along the edge of streams being especially favored. Both sexes 
have a strong and swift flight, although the female often relies upon 
concealment for escape. The male has an aerial stridulation much like 
that of Arphia, although when startled it often flies noiselessly. We 
have taken it in most parts of the State, although it is apparently less 
abundant in the Red River Valley. 

Hippiscus zapotecus Scudd. 

Hippiscus zapotecus, which has hitherto been reported almost en
tirely from the West and Southwest, has been found in considerable 
numbers in Ottertail County and other parts of the Red River Valley. 
Since it has the median carina of the pronotum cut by two sulci, it is 
readily set apart from most species of this genus. It was found in 
early spring, considerable numbers being taken by May 1, having 
doubtless been mature for some time even at that date. It was taken 
in every case upon high gravelly hills and associated with a dwarf 
sage (Artemisia cana Pursh.). 

The following description taken from specimens before us may be 
of interest, since descriptions of this species are not readily obtainable: 
General color a light grayish brown, more or less suffused with pink 
on the pronotum and face, maculate with dark fuscous; tegmina as 
long as (female), or surpassing (male), the abdomen, light grayish 
brown, heavily marked with rather small squarish spots of dark brown 
or fuscous, the spots not much coalesced into large areas as in most 
species of the genus; .a well-marked light stripe along the axillary 
fold, broadening, and the two stripes meeting at a point but little be
hind the base of posterior femora; abdomen more or less maculate with 
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dark spots, frequently coalescing into indistinctly defined bands. The 
hind femora stout and depressed, the lower carina very strong, color 
about as in body, with three broad, oblique, dark bands in the superior 
field and with small dark spots along the extended inferior carina; the 
inner face commonly all, rarely nearly all, dark coral-.red, very bright 
in life; hind tibiae bright coral-red, the outer face with a variable pale 
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Fig. 6. Range of Jlippiscus :::apotecus 

or whitish area at base; hind tarsi red above and yellow below. Disk 
of the vertex declivent, roughly pentagonal and anteriorly extended 
but blunt at apex; lateral carina distinct but not strong; median carina 
beginning at a point opposite the anterior edge of the eyes, with some
times tuberculations anterior to this, and extending back to front of 
pronotum, in some with faintly indicated supplementary carina parallel 
to it behind the disk; eyes maculate, brownish with yellowish streaks ; 
frontal costa strong, sulcate between the antennae, and not widely 
separated below ; antennae long, considerably longer than the head and 
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pronotum together in the male, filiform, dark smoky brownish. Pro
notum broadly angulate at anterior margin and rectangulate or some
times obtusely angulate at posterior margin; its median carina not 
much elevated, distinctly cut by two sulci, in the female sometimes al
most obsolete between them ; lateral canthi distinct though broken and 
somewhat irregular on the metazona. The whole disk is covered with 
heavy tubercules not coalescent save at the sulci and there variably 
so; a row of these black-tipped tubercules follows the anterior margin 
of the pronotum. On the anterior portion of the disk is a rather large 
dark spot, triangular in form, broadest behind, bounded by lighter, 
narrow bands giving a faintly defined X-mark. The lateral lobes of 
the pronotum are deeper than broad, concave by the constriction at the 
sulcus and bearing anteriorly below the middle an irregular dark spot. 
Fore and middle legs plumbeous, the middle femora with three ill
defined dark transverse bars. Measurements from specimens before 
us are as follows: male, length 27.5 mm., tegmina 25 to 28 mm., 
hind femora 15.5 to 16.5 mm., antennae 16 mm.; female, length 40 mm., 
tegmina 31 mm., hind femora 16 to 18 mm., antennae 12.5 mm. 

The following notes are from observations made during the past 
two years in Ottertail County: May 15, 1911. Noted many specimens 
of this species, adult males and females and the immature forms or 
nymphs. The males in particular are quite active, although not easily 
aroused. They frequently crouch amid the sparse vegetation and rely 
upon concealment. To-day the males were far more numerous or the 
females unusually well concealed, as I saw but few of them, while the 
males were quite plenty. 

The male is very active and alert, flying with a sharp, crackling, 
aerial stridulation, and near the end of the flight invariably makes an 
abrupt turn or zigzag and immediately upon alighting runs rapidly a 
few inches from the spot. In bright weather they are extremely wary 
and difficult to capture; even when in the net they frequently crouch 
close to the ground, perfectly motionless, and their coloration, despite 
its striking colors, blends so perfectly with the lights and shadows 
among the dead vegetation as to render them almost invisible. They 
are as quick to seize an opportunity and escape, when the net is moved 
incautiously in searching for them, as some of the Cicindelida.e. The 
females, although large and bulky, can fly well when alarmed. We 
noted one arise and fly a distance of eighty feet or more at a height 
of about ten feet, crossing a small hillock and alighting on the oppo
site side, where we were unable to locate her again. 

June 6. While driving with Mr. Metzger, we noted from the road
side a dense growth of Artemisia cana on a high dry hillside and, re
calling the close assoc~ation of this plant with H. zapotecus, I made 
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the statement that I would get out and collect some specimens of this 
Hippiscus. Upon making a search, we found several specimens, much 
to Mr. Metzger's astonishment. The almost invariable rule in this lo
cality is that where we find this dwarf sage on gravelly hillsides, we 
have taken this insect. 

The only record of this species in this part of the country was 
based upon a single specimen taken by Dr. J. A. Allen, at Denison, 
Iowa, July 15, 1867. Walker has twice reported taking it in Canada, 
while all other records are from Colorado and westward. We have 
taken it in abundance throughout Ottertail and Wilkin counties and 
at Halstad, Fertile, and Hallock. 

DISSOSTEIRA Scudd. 

The body of the Dissosteira is slender and somewhat compressed, 
with the head prominent; the vertex more or less tumid, declivent, the 
disk subpentagonal or nearly ovate, the lateral foveolae trigonal; lat
eral carina low and the median present but very weak. The pronotum 
is tectate on the prozona and flattened on the metazona; the median 
carina strong and sharp, strongly arched on the metazona; deeply but 
narrowly notched before the middle; lateral lobes deeper than broad, 
anterior and posterior margins nearly straight, the anterior vertical 
and fhe posterior more or less oblique; inferior margin posteriorly 
rounded and anteriorly ascending; tegmina long and quite broad, the 
apical third membranceous; wings long and broad, in our species, 
blackish with a light outer margin. But one species is known to occur 
in this State. 

Dissosteira carolina L. 

Dissosteira carolina is one of the most common of our Orthop
tera (Plate II, 2 and 3) and possibly the one most generally noticed 
by the great mass of persons not particularly interested in this group, 
as it may be seen almost everywhere during midsummer. It is an 
insect primarily of dusty places and may be found wherever bare 
earth, sand-, or clay is exposed. It is moreover equally at home in the 
busy streets of a city or the deserted roadways of the country. We 
may find it also in meadows, on railway embankments, or along the 
margins of lakes or streams. Wherever we find this versatile species 
we may note that its coloration fits perfectly the background of its 
habitation. There appears to be a rather definite adaptation of colora
tion to environment, since in a large series taken upon open sandbars, 
~here is usually a predominance of light-colored forms, more or less 
closely simulating the coloration of the sandbar, while in a series taken 
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upon dark soils, the darker forms, approaching the coloration of the 
soils, predominate. Hancock (Nature Sketches in Temperate Amer
ica, pp. 346, 347) has described a series of experiments made to deter
mine the effect of environment, and more especially of soil back
ground, upon these insects. His conclusions may be quoted here. "In 
these experiments, together with others that I have made, the evidence 
indicates that the Carolina locust does not change abruptly at the 
critical period during the last ecdysis, or moult, from one color to an
other but a change takes place in the adult gradually after the last 
moult. Whether this is in sympathy with the surroundings is not 
definitely proven. But the indication is that the hypodermal cells !yin;· 

Fig. 7. Normal Habitat of Dissosteira carolina C. W. Howard 

in the integument of the newly moulted adult are very sensitive to 
light and humidity and are capable, under the effects of these stimuli, 
of responding by changing color in accordance with that of the habitat." 
When in flight the broad expanse of wing and the contrasting colors 
of the largely black surface and the light outer margin make it a very 
conspicuous object, but immediately upon alighting the insect nor
mally blends so perfectly into the color scheme of the background as to 
be almost indistinguishable. 

The males of this species frequently exhibit a very interesting per
formance in midsummer. They will rise into the air a few feet and 
poise there, the wings being vibrated rapidly with a whirring soun<l 
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for a time until the insect, tiring, drops again to the earth. From a 
distance this performance resembles the hovering of the "Mourning 
Cloak" butterfly, Euvanessa antiopa, more than the actions of a grass
hopper. This habit is occasionally seen in a few other related insects, 
such as some of the Arphias, Camnula pellucida, and Circotettix ver
ruculatus. It has been thought by some to be in some way attractive 
to the opposite sex, but as Hancock has noted, we often find this dem
onstration occurring when only males are near, and on the whole it ap
pears more likely a form of play, possibly akin to the jumping contests 
of small boys. The insect is very social in its habits and individuals 
meeting will sometimes pause and wave the antennae with every ap
pearance of an informal conversation. The males are very ardent in 
their courtship and on one occasion we found four unsuccessful males 
clinging to a mating pair so closely as to form a compact mass of lo
custs, not even releasing this hold when we rolled them gently down 
an incline. In Minnesota the species matures early in June and may be 
found until severe frosts in the fall. We have found the immature 
forms along the roadsides of Redwood County early in May, squat
ting among low and sparse vegetation, apparently enjoying the warmth 
of the sun. 

Like many others of our locusts this species is very subject to the 
attack of a fungous disease, Empusa grylli, and late in summer the dead 
and partly bleached bodies may be seen attached to the tops of weeds. 
This locust is one of those which are of economic importance within 
our area, since it often does considerable damage to growing crops. 
This damage is usually confined to the edges of fields along roadsides, 
although in fields of corn, potatoes, and of certain other cultivated 
crops which present dusty surfaces, the insect may be found far out in 
the fields. The females beg-in to oviposit early in August or even late 
in July, and may often be noted drilling into soil so firmly packed as 
to appear hopeless. We have seen them drilling in the hard-packed 
roadbed of a well-traveled clay road and on one occasion at Crookston 
we watched one drilling in a hard cinder path in a park. A small boy 
who accompanied us sagely remarked that he guessed they "might 
even try a cement walk." We have seen this species at nearly every 
point visited within the State, although in the extreme north it is rela
tively scarce, its place being taken by Circotettix verruculatus, an insect 
of very similar general appearance and habits. 

SPHARAGEMON Scudd. 

The body of Spharagemon is rather slender and somewhat 
compressed, with the hea? more or less swollen; vertex rather broadly 
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triangular, though more or less rounded behind by the incurving of the 
lateral carinae, in some forms suggesting that of Dissosteira. The 
lateral carinae are weak and the median, although very faint, is indi
cated especially in the male; foveolae rather large, shallow, triangular; 
the frontal costa sulcate, at least below the ocellus; antennae rather 
long, usually attaining the tip of the hind femora, the basal joints 
somewhat flattened. Pronotum tectate on the prozona and flattened 
on the metazona, the median carina strong and high, cut before the 
middle by a deep, sometimes oblique, notch; lateral canthi, in males, 
distinct on the metazona, cut by the sulcus and less distinct on the 
prozona; in the female they are rounded upon the metazona. The 
tegmina are always well developed but shorter and relatively somewhat 
narrower than in Dissosteira, exceeding the tip of hind femora in both 
sexes; wings with colored basal area yellow, with a dark arcuate band 
near the middle. Hind femora stout, more or less depressed, exceed
ing the tip of the abdomen; hind tibiae variable in color, in ours with 
at least the apical portion red. The species belonging to this genus are 
extremely alike and difficult to separate. Although certain of the 
species found within our State have been reduced to subspecies or 
varieties ~y recent authors, we prefer, for the purposes of this paper, 
to consider all of equal rank. The following key will aid in separating 
our species : 

Posterior tibiae tricolored, basally whitish, a broad median black or fuscous 
annulation, and the apical half red; size rather large; tegmina with two more 
or less distinct transverse fuscous bars bolli 

Posterior tibiae normally red, sometimes paler at the base but never with a median 
fuscous annulation 
Median carina of pronotum high and not sinuate on the prozona 

Large species; head rather narrowed above collare 
Small species; head quadrate above; tegmina widest at costal dilation and 

arcuate toward apex wyomingianum 
Median carina of pronotum lower and usually sinuate on prozona; width of 

vertex between the eyes distinctly more than width of one eye aequale 

S pharagemon bolli Scudd. 

Spharagemon bolli is preeminently a lover of dry soil and wooded 
places ·and has been noted through a large portion of the State, espe
cially in the eastern half. It is a large and well-marked species, the 
somewhat conspicuous tricolored hind tibiae readily serving to identify 
it in the field. The body colors arc quite variable but normally a dark 
or grayish brown, the tegmina marked with minute blackish spots, 
which, especially in the male, are aggregated into more or less distinct 
transverse bars. In males the median carina of the pronotum is more 
elevated than in the female. Both sexes have a strong, swift flight 
with a distinct rustling; of the wings, which, however, is under control 
0f the insect. The same dry, somewhat open woods that abounds in 
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Arphia sulphurca in the spring. will often be found fully as well 
stocked with this species late in summer and fall and the general ap
pearance of the two insects being somewhat alike may lead the casual 
observer to think it one form continuous throughout the season. Like 
Hippiscus tuberculatus, this species appears to have a distinct liking 
for certain localities and may be taken at these spots year after year, 
while absent at others in the vicinity apparently equally favorable. 
This species has been taken at Red Wing, Mahtomedi, Mankato, St. 
Cloud, Duluth, Tower, Cass Lake, Bena, Blackduck, and Greenbush. 
For some unexplained reason we hav.e not seen this species at any 
point in the Red River Valley. 

S pharagemon collare Scudd. 

Spharagemon collare and the two following species are so closely 
related that in some forms specific separation is almost impossible, and 
is in any case a purely arbitrary matter. In its typical form this 
species is distinguishable in the field by the light "collar" which is 
really due to the much lighter coloration of the metazona and a por
tion of the lateral lobes. In these forms the face and the base of the 
posterior femora are usually also of a lighter color. In the western 
parts of the State and especially in the Red River Valley, this is an 
abundant species along roadsides and in dry places, even in open woods. 
At Crookston a certain sandy hillside along Red Lake River has yielded 
this form at any time during the summers of 1911 and 1912. The 
species matures in Minnesota about the middle of June and may be 
taken until late in the fall. Through the eastern and southern parts 
of the State this "collared" form appears less common than in the 
western part of Minnesota, but we have taken specimens near Duluth 
and Hinckley. The form without a distinct "collar," most of which 
belongs to what has been classed as variety scudderi, is the common 
form in the eastern part of the State and has been taken at White 
Bear, Winona, and Albert Lea. It is similar in habits and habitat to 
the typical form. 

Spharagemon wyomingianum Thom. 

Spharagemon w:yomingianum is considerably smaller than the 
preceding although very similar, and while distinguishable by the 
characters given in the key, in typical forms, yet intergrades with it in 
most confusing fashion. Morse has classed it as a variety of S. collare, 
but, as previously stated, we prefer, for the purposes of this paper, to 
consider it as of specific rank. It is very similar in habits to the fol
lowing, which in some respects it appears to resemble even more closely 



Fig. 8. Normal Habitat of Spharagc111011 col/arc and S. aequa/c 
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than it does S. collare. It is of lighter coloration and more uniformly 
macufate with small brownish spots, and in our specimens has usually 
a distinctly pink tinge. We have, as yet, found this species only in the 
southeastern portion of the State, usually on the sandy margins of the 
Mississippi and its tributaries. Upon the almost clear sand which it 
frequents, its light color and faintly marked pattern blend beautifully 
with the lights and shadows, rendering it almost invisible until it 
moves. Its flight is swift and strong, though not usually prolonged, 
and it rises with almost the swiftness of a Cicindela. 

Spharagemon aequale Say. 

S pharagemon aequale is larger than the preceding species and in 
our specimens very uniformly darker in color but very similar in 
structure to both that and S. collare. The carina of the pronotum is 
lower than in the preceding group and upon the prozona normally 
sinuate; the vertex is also somewhat broader. In all of our material 
the inner face of the hind femora is quite strongly suffused with red. 
especially in the basal portion, and the longitudinal dark bar is strong 
and distinct. We have found this species only on sandy soil in open 
places and usually with such scattered plant formations as the Oeno
theras, Chenopodii, and tufted grasses. It is very active and alert and 
has a strong flight, more prolonged than in most of this genus and has 
also the habit of running for some distance immediately upon alight
ing, frequently at an angle with the direction of flight, thus making it 
quite difficult to capture. In early morning, while the dew is still upon 
the vegetation, and late in the evening, it perches upon tall weeds and 
is generally rather sluggish. We have at times picked them from these 
resting places by hand in early morning, when in bright midday at 
the same spot it was difficult to take them even with a net. The 
species matures at- Fergus Falls by early July. We have taken this 
insect at Mahtomedi, Mankato, Redwood Falls, Granite Falls, and 
Fergus Falls. We have also taken nymphs of what appear to be this 
species at Hibbing and Vermillion Lake in the northern part of the 
State. 

MESTOBREGMA Scudd. 

M estobre gma is a genus containing insects varying from small to 
medium size. The body is slender and compressed; the head promi
nent, considerably elevated above the plane of the pronotum; disk of 
vertex with the posterior portion short and broad, tumid, the anterior 
portion narrowing rapidly and very strongly declivent; lateral carinae 
strong and high, extending from a point opposite the middle of the 
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eyes forward into the facial costa ; median carina wanting or some
times indicated by very faint tubercles in the disk ; the lateral foveolae 
rather strongly marked, in our species triangular, the ocellus at the 
lower outer angle. Antennae about the length of the hind femora, 
flattened more strongly on one side than on the other so as to form 
one sharp edge. Pronotum moderately constricted before the middle, 
the front margin truncate, the hind margin rectangulate. Tegmina 
surpassing the hind femora, narrow, the tip broadly rounded, the 
apical half membranaceous. Posterior femora rather slender, reaching 
the tip of the abdomen in the females and considerably surpassing it in 
the males. But one species has been taken in Minnesota. 

Fig. 9. Normal Habitat of Mestobregma cinctum and Arphia pseudonietana 
C. W. Howard 

Mestobregma cinctum Thom. 

M estobregma cinctum is a very alert and active little insect, found 
in various parts of the State and apparently rather generally distrib
uted within our area. In size, general coloration, and flight it strongly 
resembles Psinidia fenestralis, although much more common, but may 
readily be distinguished from that species by the shorter antennae, 
which, while basally somewhat flattened, are not so strongly depressed 
as in Psinidia. The posterior tibiae also differ in the two; in Mesto
bregma the tibiae are pale blue witli a whitish ring usually present 
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near the base, while in P sinidia they are whitish with a dark ring near 
each end and usually a broad one near the middle. There is also a 
difference in the maculation of the tegmina, which in M estobregma 

· have in the costal field two squarish areas separated by an oblong light
colored spot, while in Psinidia the area is marked with numerous small 
spots. We have found that in the field the wings of Mestobregma are 
subject to considerable variation in coloration, ranging from the typical 
form with the basal third lemon-yellow and a narrow, curved, fuscous, 
median band, to forms in which the basal third is whitish or trans
parent and with no trace of a curved fuscous band. This variation 
appears to be entirely individual and in no way influenced by the age 
of the insects, as we have found the different forms in specimens still 
soft from the final moulting and in ragged and worn specimens late 
in the season; neither does environment appear to influence the colora
tion as we have noted them alike on clear sand, with such plant forma
tions as Grindelia, Froelichia, and Croton, and also in open woodlands 
undergrown by grasses. In Minnesota we have taken this species at 
Fergus Falls, Granite Falls, Redwood Falls, Pipestone, Ada, Hawley, 
Bemidji, Hibbing, Vermillion Lake, Duluth, Hinckley, and Mahtomedi. 

PSINIDIA Stal. 

Small and slender insects with the head large and prominent and 
the occiput strongly elevated; disk of the vertex broad posteriorly, 
narrowing rapidly anteriorly, quite strongly declivent; lateral carinae 
sharp, nearly converging in front; foveolae rather small and sub
circular; the frontal costa sulcate throughout, very narrow above and 
gradually expanded below. Antennae long, especially in the males, 
the joints of the basal half strongly flattened and with the edges rising 
somewhat above the center. Pronotum with the disk nearly flat, granu
late, the median carina distinct and twice cut by the sulci; front margin 
of the pronotal disk truncate, hind margin acute-angled; lateral ca
rinae distinct on the metazona and weaker on the prozona; lateral 
lobes deeper than broad, front margin straight and posterior margin 
somewhat concave, inferior margin arcuate and quite strongly ascend
ing anteriorly. Tegmina rather narrow, exceeding the abdomen in 
both sexes and strongly coriaceous in the basal half. Inner wings 
red at base, the arcuate dark band submedian and considerably ex
panded posteriorly. Hind femora reaching or surpassing the tip of 
the abdomen; hind tibiae annulate. This genus is repres~nted by one 
species, which is found throughout eastern Canada and the United 
States. 
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Psinidia fenestralis Serv. 

Psinidia fenestralis is primarily an insect of sandy places and is 
commonly found only on sandy margins of streams or sandy fields, 
associated with the sand bur, Cenchrus carolinianus. The wing colora
tion varies from orange to light shades of coral-red and rarely speci
mens are taken with the colored area yellow. The flight differs from 
that of Trimerotropis in being low and direct, but is not as swift as in 
M estobre gma. The male has a faint aerial stridulation. The colora
tion of this insect is such that when on its normal habitat of almost 
clear sand, with scattered vegetation and a background of broken 
lights and shadows, its detection is almost impossible. We have often 
been unable to see the insects even when within a few inches of them, 
except by the movements or by the shadows they cast. The species oc
curs throughout eastern Iowa in sandy localities, but has as yet been 
taken only in the southeastern part of Minnesota, along the Mississippi 
River at Red Wing, Lake City, and Winona. 

TRIMEROTROPIS Stal. 

Trimerotropis is medium or large in size; the body compressed. 
The pronotum compressed before the middle and narrow2r anteriorly 
than behind, its median carina low, especially on the metazona and 
broken before the middle by two wide notches ; lateral carinae rounded 
and indistinct. Head slightly exceeding the prozona in width; vertex 
longer than broad with lateral carinae distinct, gradually converging, 
and continuous with the sides of the frontal costa, which is strongly 
sulcate, at least below; median carinae of vertex faint or obsolescent; 
foveolae small and shallow but distinct and triangular. Tegmina 
longer than the abdomen in both sexes ; wings with the basal area yel
low, outwardly bounded by a curved black or fuscous band. The 
genus reaches its greatest development in the West and we have within 
our borders but two species, which may be separated by the following 
characters : 

Tegmina minutely maculate, the spots not aggregated into groups or bands extend
ing across the surface; frontal costa sulcate as strongly below as above the 
ocellus; hind tibiae yellow maritima 

Tegmina fasciate usually with solid and well-defined bands; frontal costa sulcate 
above the ocellus for a short distance only; hind tibiae red or orange 

citrina 

Trimerotropis maritima Harr. 

Trimerotropis maritima is very distinctly a lover of open, sandy 
areas and occurs in some abundance on the sandy flats of the Mis
sissippi and other streams in the southeastern part of the State. It is 

\ 
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an especially well-marked example of protective coloration, matching 
almost exactly the varied background which it frequents. This, to
gether with its alertness and activity, renders it very difficult to cap
ture. The only way in which we have commonly been able to take it 
was to "mark down" as it alighted and then rush it once or twice, 
relying upon catching it by sweeping it up as it arose. It delights in 
the open sunshine and we have watched it walking aimlessly about 
upon the sand for long periods without any attempt at feeding, ap
parently merely enjoying the warmth. When we approached unduly 
near, it would crouch close to the sand prepared for flight but seem
ingly aware of its protecting coloration and not arising until some un
usual or rapid movement alarmed it. Its flight is very strong and it 
can, and does at times, <;over unusual distances for an Oedipod. 

Trimerotropis citrina Scudd. 

Trimerotropis citrina is closely related to the preceding species but 
distinguishable by the sulcation of the frontal costa and the red pos
terior tibiae. This species is found through the same area within our 
borders as the preceding, though doubtless both are more widely 
spread through the State. We have repeatedly observed females of 
this species ovipositing in loose sand along streams. The female selects 
a suitable location, using the greatest deliberation, frequently begin
ning the hole only to abandon it shortly for another, more acceptable 
site. The spots finally chosen are usually at the. base of some plant, 
such as a tuft of Triodia purpurea, S porobolus longif olia, or other 
grass. After the hole has been completed, the female usually with
draws the abdomen and pauses a short time, apparently resting. She 
then backs down into the hole and working the abdomen to the bottom 
begins oviposition, which continues for some time with considerable 
evidence of muscular exertion. In one case we watched the preliminary 
stages and remained for about ten minutes after oviposition had ap
parently begun. We then marked the spot intending to dig up the 
mass later but upon our return over half an hour later the female 
was still engaged in oviposition. Upon digging up the mass we found 
an incomplete pod with 17 eggs. In many cases the females oviposit 
far out on open sand bars during the low water of late summer and 
these eggs must of necessity be swept away by the moving of the sand 
during spring floods. It appears evident that there must be great loss 
of eggs through such faulty selection of locations. From field obser
vations, partly confirmed by caged specimens, it is probable that the 
females sometimes, possibly often, oviposit more than once during the 
season. We have seen specimens of this insect from Winona, Gray 
Cloud Island, and Mahtomedi. 
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CIRCOTETTIX Scudd. 

Circotettix varies from medium to rather large m size, with the 
body somewhat compressed and the eyes prominent; disk of vertex 
much longer than broad, abruptly narrowed before the eyes, thence 
continued without further narrowing into the frontal costa. Pronotum 
relatively short, truncate at anterior margin and rectangulate at pos
terior margin; its median cariua distinct and twice cut before the 
middle; lateral lobes deeper than broad, the front margin straight, 
the posterior more or less concave. Tegmina rather broad and longer 
than the abdomen in both sexes; wings pale yellow in basal area, out
wardly bounded by a dark curved band beyond which at the apical 
angles they are nebulous or transparent; three or more of the radial 
veins incrassate. Coloration and form suggest Dissosteira rather than 
Spharagemon as has been stated by some authors. We have but one 
species which is, however, rather variable in coloration. 

Circotettix verruculatus Kirby 

Circotettix verruculatus is a rather common insect through the 
northern and eastern parts of the State. While it often 'much re
sembles Dissosteira, not only in appearance but in habits, it may read
ily be separated from this by the yellow coloration of the wings and 
the flat dorsum of the pronotum. Its resemblance to dark forms of 
Spharagemon has also been noted but here another character readily 
serves to distinguish it, since in Spharagemon the median carina of the 
pronotum is cut by but one sulcus, while in Circotettix there are two 
well-marked notches. It is primarily an insect of dry or even dusty 
places and is somewhat saxicolous, loving rocky exposures. On the 
granite hills about Lake Vermillion it occurs in countless numbers and 
on a bright day the <>tridulation of the males in flight fills the air. The 
flight of this species is the strongest and longest of all our Oedipods, 
possibly excepting Trimerotropis, and is very indirect in its course, 
often completely circling about the observer and ending near the 
point from which it started. 

While, as stated, this insect is fond of dry places, it may also be 
taken amid the blackened logs of burnt-over areas in the forest or even 
in the dense tangle of a tamarack swamp. It has been stated that the 
forms from such burnt-over areas are dark. while those of more 
open places are lighter, but examination of material in the field at Ten 
Strike, Vermillion Lake, and other points does not support this so 
far as Minnesota is conc~rned. For instance, from an open, rocky 
place we took twenty specimens ; twelve of these were blackish, five 
brownish, and three neutral in tint. From an area in the woods, 
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burnt over and covered with a tangle of blackened logs and stumps, 
we took twenty more; of these fifteen were blackish, three brownish, 
and two neutral, thus showing practically the same relative propor
tions. We have noted the same intermingling of forms along the 
shore of Lake Superior, near Duluth, but in our area the black ap
parently always outnumbers the others. 

The aerial stridulation of the males is a sharp crackling, very 
like that of the Arphias but much louder and more continuous. We 
once noted an interesting performance by three males at Biwabik. 
Out in the center of the railway switch yards, these three were grouped 
clC)sely together and so intent were they that we were able to approach 
within a few feet without alarming them. First one would raise both 
hind femora high up and with a quick jerky movement rub them vig
orously against the sides of the tegmina; after a time he would pause 
and stand at attention while one of his mates took up the performance. 
To our ear no "music" was audible save a faint grating noise, far 
from melodious. This performance was repeated time after time and 
we do not know how long it might have continued had they not been 
interrupted by a heavily loaded ore train. As to the object of such 
demonstration, we have no explanation to offer since there were no 
females within a rod or more. 

In Tower and some of the other northern towns, this usually shy 
insect takes the place of Dissosteira in the streets and appears as thor
oughly at home there as the "Carolina locust" in the southern cities. 
At Tower we have noted that while it is abundant on the streets during 
the warmer part of the day, it disappears by about five o'clock in the 
afternoon and upon search we found it on weeds, posts, and other 
somewhat elevated places, apparently having retired for the night. It 
remained thus until rather late in the morning, not becoming active 
until nearly nine o'clock. While thus at rest, the insect is very slug
gish and does not start readily, making it easy to take such as may be 
desired. In the habit of poising motionless in the air, this insect also 
resembles Dis.s'osteira and may be seen at times suspending itself in 
the air, much more like a butterfly in appearance than a locust. In 
northern Minnesota, this species matures about the first of July and 
may be found until killing frosts. We have taken it at Bemidji, Black
duck, Hibbing, Biwabik, Virginia, Vermillion Lake, Duluth, Taylor's 
Falls, and Hinckley. It will probably be found throughout the area of 
the coniferous forests of our State. 

SUBFAMILY ACRIDINAE 

The members of the ,subfamily Acridinae may be readily distin
guished by the presence of a distinct spine, usually conical or cylindri-
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cal, projecting from the prosternum between the front legs. The face 
is vertical or nearly so in all save the first genus. The head is rela
tively smaller and less swollen than in either the Tryxalinae or the 
Oedipodinae. The disk of the vertex is not sunken or concave, its lat
eral carinae are low and rounded or often obsolete ; foveolae are com
monly wanting or indistinct. The disk of the pronotum is normally 
fiat or nearly so and is never strongly tuberculate or rugose; its pos
terior margin is never acute-angled but usually rounded or subangulate. 
The antennae are relatively short and composed of from twelve to 
twenty-five joints. Tegmina may or may not be present and, when 
present, vary from the length of the pronotum or less to forms longer 
than the abdomen. The inner wings, when present, are transparent, 
usually vitreous, and never brightly colored. The posterior femora are 
well developed and the members of this group are in general strongly 
saltatorial. 

This subfamily includes most of the species which are of economic 
importance within our area and indeed throughout the world, the truly 
destructive locusts, save for certain Tryxalinae. It includes nearly all 
of the truly migratory species together with a very large number of 
species which, while non-migratory, are at times extremely destructive 
to growing crops. The enormous damage resulting from the invasions 
of the Rocky Mountain locust, M elanoplus spretus, causing losses at 
one time placed at over $200,000,000 in the Middle West, is an ex
ample of the economic importance of one of the migratory species, 
while the annual loss from our non-migratory species, although it can 
not be accurately estimated, since, being yearly, our crop returns are 
adjusted to it, would be equally startling if it could be expressed in 
dollars. It is safe to say that if we could but eliminate these estab
lished and unnoticed pests for one year, the crop returns would be 
enormously increased. In this group the "music" or stridulation of 
the males appears to be confined to the one method of rubbing the 
hind femora against the edge of the tegmina. This is, of course, weak 
"music" as compared with the loud calls of some of the Locustidae, 
but even in the case of certain brachypterous forms, the males have 
been seen to go through the motions although no sound was audible 
to the listener. Some of the species of Schistocerca produce a faint 
rustling sound with the wings when in flight but there is nothing ap
proaching the definite and controlled aerial stridulation of some of the 
members of the Oedipodinae. In general the coloration of the mem
bers of the subfamily is of varying shades of dull brown, although a 
few are rather strongly colored. Classification of this group is based 
in large part upon the ventral sclerites and the genitalia of the males. 
The following key will serve to separate the genera of this subfamily 
which are represented ii; Minnesota: 
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Face very oblique with fastigium of vertex acute Pseudopomala 
Face vertical or nearly so, the fastigium of vertex never acute 

Mesosternal lobes longer than broad, the inner margin straight; insects of 
large size Schistocerca 

l\Iesosternal lobes transverse, or length equal to breadth; the inner margin 
rounded 

Melanopli 
Lateral margin of subgenital plate of male, viewed laterally, straight through

out or but slightly convex, never ampliate at base; furcula of male com
posed of projecting cylindrical fingers Hypochlora 

Lateral margin of subgenital plate of male, viewed laterally, convex or 
sinuate, decidedly ampliate at base 
Subgenital plate of male with a distinct subapical tubercle, but not other-

wise tumescent; body relatively slender and compressed H esperotettix 
Subgenital of male with no distinct subapical tubercle but often apically 

prolonged or tumescent 
Interval between mesosternal lobes of male distinctly transverse; 

metasternal lobes of male generally distant or sometimes almost 
approximate; face slightly oblique Podisma 

Interval between mesosternal lobes of male generally longer or much 
longer than broad; metasternal lobes of male generally attingent or 
subattingent 
Head not enlarged or prominent and but little longer than the prozona, 

save when the latter is transverse; intercalary veins relatively numer
ous; cerci of male (in our species) never styli form M elanoplus 

Head large in proportion to pronotum and nearly half as long again 
as the long prozona; intercalary veins few and not well marked; 
cerci of male styliform; subgeuital very narrow · Phoetaliotes 

PSEUDOPOMALA Morse 

Vertex horizontal, longer than broad, semi-elliptical, convex, and 
with a very distinct median carina, laterally sulcate in female, or ex
tended into laminae in the male, with the margins limited by the lat
eral carinae. Lateral foveolae are wanting, frontal costa sulcate 
throughout with heavy, slightly divergent, lateral carinae except at 
the apex, where it is much constricted. The face is nearly straight 
and very declivent. The antennae are slightly triquetrous and much 
flattened and expanded basally, where they about equal in breadth the 
short diameter of the eye. In the female they are as long as the head 
and pronotum and in the male considerably longer than this. Pro
notum slightly longer than the head; the disk nearly plain though 
slightly elevated toward the median carina which is distinct and cut 
once, far behind the middle, by the principal sulcus, which is visible, 
although faint on the disk. The lateral carinae are distinct, parallel, 
or slightly narrowed posteriorly, and normally cut by the principal 
sulcus only, though sometimes in males the first sulcus, though faint, 
cuts the carinae. The posterior margin of the metazona is straight in 
females and very broadly rounded or nearly straight in males. The 
lateral lobes of the pronotum are vertical, slightly convex above, with 
the anterior and posterior margins strongly oblique, the anterior 
straight and the posterior sinuate just above the lower angle, which 
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is sharp and subrectangular. The inferior margin 1s straight and 
nearly horizontal. The mesosternal lobes are separated by a space 
somewhat longer than broad in the female and about as long as broad 
in the male. Wings are abortive in both sexes and the tegmina may 
be short or well developed. The posterior femora are slender and 
not distinctly banded; posterior tibiae have the inner apical spurs not 
very unequal. The last ventral segment of the male is horizontal, 
elongate, conical, and about four times as long as the penultimate. 
The ovipositor is moderately to strongly exserted. We have but one 
species in this genus, which from its peculiar structure has been va
riously placed in the Tryxalinae and the Acridinae. 

Pseudopomala brachyptera Scudd. 

Pseudopomala brachyptera is an odd-looking insect. As stated 
previously it presents characters of both the Tryxalinae and the Acri
dinae. The prosternal spine is distinctly and sharply conical, although 
small, but the general aspect is that of a Tryxalid. In color the species 
is brown, minutely dotted with black and obscurely striped with some
what lighter shades. The female is more uniformly brown than the 
male. In general aspect this insect has much the appearance of a small 
brachypterous form of M ermeria. In Iowa adults have been taken 
from June 6 to late September, while immature forms (pupa or nymph) 
have been taken as late as July 10, thus suggesting a somewhat ir
regular breeding period. So far as our field experience goes, this 
species appears to be associated with certain tall grasses, notably An
dropogon scoparius Michx. In Minnesota it has been taken at Pipe
stone, Brown Valley, and Gray Cloud Island, and careful collecting 
will doubtless discover it at other points in the southern part of the 
State. 

SCHISTOCERCA Stal. 

Size relatively large. Vertex with the front deftexed; fastigium 
not prolonged and apically obtuse; lateral foveolae minute or wanting; 
lateral carinae low and faint; median carina absent; face nearly ver
tical. Pronotum with the disk convex on the prozona and flattened on 
the metazona; the lateral carinae absent, the median low but distinct; 
posterior margin of the metazona rounded or subangulate. Lobes of 
the mesosternum longer than broad, with the inner margin straight, 
and strongly angulate at tip. Tegmina always well developed and 
1onger than the abdomen in both sexes; wings vitreous. Hind tibiae 
having smooth margins' with numerous spines regularly disposed on 
both sides but with no apica! spine on the outer margin. Second joint 
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of posterior tarsi only about half as long as the first. Male cerci oblong 
and of nearly equal breadth throughout; subgenital plate strongly re
curved in male and with its apex deeply notched. Our species are all 
large or medium-sized insects of reddish coloration and are all capable 
of strong and well-sustained flight. They are in general more or less 
arboreal and for this reason are not commonly noted, although in some 
parts of the State two species at least are relatively numerous. Since 
these insects are at times more or less migratory, their exact range or 
area of distribution. varies, and species, while plenty at a certain lo
cality at a given time, may not appear there again for long periods. 
The following characteristics will serve to distinguish our species : 

Antennae of males nearly or quite one-third (often one-half) longer than the 
head and pronotum together. 

Pronotum not tectate, or hut feebly so in females; no light-colored dorsal 
stripe; metazona rugulose rubiginosa 

Pronotum always more or less distinctly tectate; a light-colored dorsal stripe 
always present; dorsum of metazona plane or nearly so in both sexes; hind 
tibiae not red alutacea 

Antennae of males hardly more (often less) than one and one-fourth times as 
long as the head and pronotum together; large species, with male cerci tapering 
from base to apex americana 

Schistocerca rubiginosa Harris 

Schistocerca rubiginosa is closely similar in habits and structures 
to S. alutacea Harris and in fact, from our observations of this species 
in the field we are inclined to consider it rather a form of the latter 
than a true species. This belief is strengthened by the fact that there 
is, in the field, every possible intergradation between the two. The 
typical form with the flattened dorsum and with no light-colored dorsal 
stripe has been taken with S. alutacea at St. Paul Park, Mahtomedi, 
and Northfield, while Lugger (Third Ann. Rept. of Entomologist 
Minn. Exp. Sta. p. 17 4) has reported it indefinitely "from the wooded 
bluffs of the Mississippi River in the southeastern part of the State." 

Schistocerca alutacea Harris 

Schistocerca alutacea is the largest of our Orthoptera, except only 
its congener, S. americana, and is to be found in areas of dry soil, ap
parently most abundantly where there are scattered trees, as along the 
banks of streams. At Gray Cloud Island, Winona, and other points 
in southeastern Minnesota it was very abundant during the fall of 
1912. It doubtless occurs throughout the southern part of the State in 
places offering its favored habitat. It is very active and easily 
alarmed and usually rises for rather long flights, frequently alighting 
amid the branches of trees or shrubs rather than on the ground. 
When in flight it makes a rustling sound, possibly comparable to the 
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aerial stridulation of some of the Oedipods, but much less audible. 
The species matures during July and is present until severe weather in 
the fall. In the southern states this species, together with the follow
ing, may be seen active throughout the winter. We have seen both in 
the woodlands of South Carolina, feeding and flying when alarmed 
even during January. 

Schistocerca americana Dru. 

'Ne have not taken Schistocerca americana within our area as yet, 
although we have taken it at Rock Rapids, Estherville, and other 
points in the extreme northern part of Iowa and feel no doubt that it 
will be found at least occasionally in southern Minnesota. It is a fine 
large insect, more r.eddish in tint and more heavily maculate than either 
of the foregoing. It is very difficult to capture during the bright warm 
days of summer but in late autumn it becomes sluggish, feeding little 
and hanging motionless to the sides of buildings or other elevated 
places, evidently enjoying the warmth of the sun's rays and awaiting 
the end, although as just stated it and others of the genus remain 
active throughout the winter in the southern states. We have heard 
the children call this insect the "bird grasshopper" and truly, when 
seen in flight, its great expanse of wing makes this name very fitting. 
Scarcely less apt is the name "clickety bug" given it by the negroes in 
South Carolina, referring to the rustling of its wings in flight. 

HYPOCHLORA Brunn. 

Body rather slender, compressed, and sparingly pilose. Head not 
prominent, the summit gently arched, the fastigium moderately dec
livent; interspace between the eyes broad, frontal costa rather nar
row, sulcate, percurrent, and subequal. Eyes not very prominent, 
similar in both sexes; antennae moderately stout and about as long as 
the head and pronotum. Pronotum subequal, very feebly and grad
ually enlarged posteriorly, with a distinct percurrent median carina; 
the disk very broadly subtectate with the lateral carinae not well 
marked. Lateral lobes of pronotum vertical. Front margin of prozona 
subtruncate, hind margin of metazona very obtusely angulate; the very 
coarsely, feebly, and sparsely punctate prozona half as long again as 
the very finely and suddenly punctate metazona, its posterior margin 
faintly angularly emarginate; one transverse sulcus dividing the disk 
into equal halves, and straight, the other a third of the distance behind 
this and sinuate. Prosternal spine erect, moderately slender, and coni
cal. Mesosternal interspace much longer than broad in both sexes, 
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. clepsydral in shape; metasternal lobes subattingent, especially in the 
male. Tegmina abbreviate, acuminate, attingent, or overlapping and 
about as long as the pronotum. Hind femora slender, somewhat com
pressed. Abdomen of male neither clavate nor curved upward apically; 
lateral margins of the subgenital straight from the base; subgenital 
acute-angulate at tip, with a slight, blunt, apical tubercle; cerci very 
simple, slender and apically incurved; furcula consisting of a pair of 
slight, cylindrical, slender fingers, parallel, subparallel, or somewhat 
approaching one another posteriorly. This western genus is, as now 
defined, monotypic. 

Hypochlora alba Dodge 

Hypochlora alba is a small, rather pale green insect having con
siderable general resemblance to M elanoplus gracilis. We have taken 
this species at several points in western Minnesota, notably at Pipe
stone, Granite Falls, and Fergus Falls, in all of which cases it was as
sociated with the wild sage (Artemisia cana Pursh. and A. ludoviciana 
Nutt.), an association which has been previously noted by Bruner. 
Speaking of this insect he says, "Here in Nebraska it is one of the 
commonest species it is most commonly found on Artemisia 
ludoviciana." In Iowa and doubtless in the southeastern part of Min
nesota, it finds equally good concealment on Froelichia and the hoary 
species of Oenothera. It matures late in July. 

HESPEROTETTIX Scudd. 

The sides of the body of H esperotetti:r are almost parallel and are 
somewhat compressed and not much enlarged at the metathorax. Head 
not very prominent; vertex usually very narrow between the eyes; 
frontal costa generally as broad as, if not broader than, this interval 
between the eyes and sulcate throughout. Front straight, somewhat 
oblique; antennae longer than the head and pronotum together; eyes 
slightly prominent, more distinctly so in the male. Pronotum long and 
slender, the dorsum fully half as long again as broad; the prozona con
siderably longer than the metazona, sometimes half as long again, and 
with less distinction in surface and sculptnre between them than usual, 
both broadly tectiform; the median carina slight but distinct and aljke 
or nearly so throughout. Posterior margin of the disk with a very 
obtusely angulate tip and ,the border delicately margined. Prosternal 
spine rather long and bluntly conical ; mesosternal interspace generally 
twice as long as broad in male, and nearly subquadrate in the female; 
metasternal lobes subattingent in both sexes. Tegmina and wings 
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present and in our species well developed and at least as long as the 
abdomen. Hind femora long and slender, somewhat compressed, gen
erally surpassing the abdomen, the superior carina slight and un
armed; first joint of hind tarsi scarcely longer than the third. 

The species are, in general, very closely allied and at times forms 
are taken which are not readily placed. The genus is closely related 
to Hypochlora, but may be distinguished by the ampliation of the base 
of the subgenital of the males. The species are small, trim insects, of 
green color and having much the aspect of M elanoplus. Two species 
are known in Minnesota and a third, which has been doubtfully re
ported from our State, may yet be definitely established and is here 
included to aid in identification. 

Metazona never rugulose, sometimes feebly punctulate 
Transverse sulci of pronotum marked in black 
Transverse sulci of pronotum not marked in black or 

dorsum tectiform 
Metazona distinctly rugulosc; dorsnm tectiform 

H esperotetti:r viridis Thom. 

viridis 
contrasting colors ; 

pratensis 
speciosus 

H esperotetti:r viridis appears to have been frequently confused 
with others of the genus. It has been reported from Minnesota by 
Bruner, but Scudder (Revision of American Melanopli, Proc. U. S. 
Natl. Museum, Vol. XX, p. 58) considers this doubtful. Since it does 
occur in Nebraska and in Iowa, it may yet be positively fixed as a mem
ber of our fauna and is here inclnded to aid in reco::;nition. 

H esperotetti:r pratensis Scudd. 

H esperotetti:r pratensis, which is possibly the most beautiful of 
our Acridinae, deserves a complete description, although the illustra
tion (Plate I, 7) is as nearly perfect as may be desired. The head 
is green, tingeing to yellowish green in some specimens, punctate 
with fuscous in front, the lower portion of the face more or less 
purplish ; a short fuscous bar descends from the eye in both sexes ; 
vertex with a rather narrow fuscous stripe, sometimes blackish an
teriorly, extending back, ordinarily with a median thread of yellow ; 
the fastigium generally discolored and, especially in case of the females, 
reddish. The pronotum slightly increasing in breadth posteriorly and 
with no angle at the middle, yellowish green in some specimens (Min
nesota) with a very faintly defined, light-colored line along the lateral 
carinae and extended upon the head, where it follows the upper pos
terior margin of the eyes; above the middle of the lateral lobes of the 
prozona is a more or less distinct fuscous, often irregular bar, gener
ally darker below and somewhat margined above and below with whit-
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ish; usually a distinct and sometimes conspicuous stripe along the 
median carina, frequently, especially in malt':s, bordered by a reddish 
area widening posteriorly. .Tegmina well developed in both sexes, 
being as long as, or slightly longer than, the abdomen, light green., 
often more or less suffused with reddish pink. Legs green, the fore 
and middle femora with a more or less distinct annulation of pink 
above the geniculation; posterior femora slender, somewhat fuscous, 
most noticeably so in females, and with a more or less distinct reddish 
annulation before the tip. Hind tibiae pale bluish green, sometimes 
yellowish apically, the spines bluish at base and blackish at tip. Supra
anal plate triangular, obtuse at tip, length about equal to breadth, the 
margins nearly straight; furcula minute, rounded lobes rather widely 
separated; cerci considerably shorter than the supra-anal plate, simple 
and regularly conical on basal half, the apical half subequal, bluntly 
pointed, feebly. curved downward; last dorsal plate broadly rounded 
and rather deeply emarginate. The following measurements are from 
specimens now before us: male, length 18.5 mm., tegmina 13 mm., 
hind femur 11.5 mm.; female, length 24.5 mm., tegmina 19.5 mm., 
hind femur 15.5 mm. 

We have taken this insect at Pipestone, Redwood Falls, Fergus 
Falls, and Albert Lea. It is ,usually found on dry prairies more or 
less rolling and of sandy or gravelly soil. In most cases it has been 
found associated with M elanoplus angustipennis. At Fergus Falls, 
,where we noted adults of both sexes on July 14, it was not commonly 
found in the weeds or low grasses but in tufts of Symphoricarpus or 
amid tall Compositae. 

H esperotettix speciosus Scudd. 

H esperotettix speciosus is somewhat larger than H. pratensis, with 
the disk of the pronotum usually distinctly rugulose, the rugae usually 
yellowish and having a more or less transverse, never longitudinal 
direction on the prozona, while upon the metazooa they usually extend 
longitudinally ; tegmina more yellowish than in the preceding and with 
the veins yellow, shorter than in H. pratensis, and often rather abbre
viate, especially in the male. Hind femora green more or less suf
fused with roseate. Supra-anal plate of male triangular and usually 
acute or subacute at tip; furcula of short triangular lobes; cerci deli
cate, slender, conical, with the outer half distinctly incurved. The 
records of this species in Minnesota are based upon a pair taken by 
us in coitu at Mahtomedi, July 29, 1909. They were found in dry 
open woodland with sandy soil. In Iowa we have taken it in some 
numbers on dry sandy soil in Muscatine County, associated with such 
plants as C enchrus carolina. Paspalmn ciliatifolium, and fl clianthus 

G 
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occidentalis. The measurements here given are from the Minnesota 
specimens above cited. Male, length 22 mm., tegmina 11 mm., hind 
femur 14 mm.; female, length 32.5 mm., tegmina 17.5 mm., hind 
femur 19 mm. 

PODISMA Latr. 

General form of head and body very similar to M elanoplus; an
tennae usually rather short; pronotum variable but always short and 
usually subcylindrical, though sometimes, especially in the females, 
expanded posteriorly, never contracted at the middle, generally with 
very feeble transverse sulci; front margin truncate, hind margin trun
cate, subtruncate, or even emarginate; prozona generally considerably 
longer than, sometimes twice as long as, the metazona, very faintly 
punctate; metazona generally densely punctate ; median carina gen
erally present though slight on the metazona and often more feeble 
or obsolete on the prozona, Prosternal spine always distinct, usually 
prominent, generally conical and blunt. Mesosternal interlob,es of 
the male distinctly transverse, usually even more strongly so in the 
females; metasternal interlobes of male usually distant, rarely approxi
mate, never attingent; in the female they are usually even more widely 
separated. Tegmina wanting, in our species, or short and lateral. 
Hind femora rather long and slender; spines of hind tibiae 9 to 11 
(rarely 8) in outer series. Abdomen more or less distinctly com
pressed, in the male more or less clavate and recurved; cerci variable, 
often styliform; furcula feebly developed, if present at all; ovipositor 
of female variable, typically it is exserted, sometimes exceptionally 
extended, or sometimes partially withdrawn in the then obtusely ter
minating abdomen; cerci of female rather strongly developed and 
styli form. 

The limitations between this genus and some of the genus 
M elanoplus are not great and while in typical forms the distinction 
can be readily made, yet in some forms they approach very closely. 
The genus is more widely, though sparsely, distributed than any other 
genus of the M elanopli, and is of a distinctly boreal type encircling 
the globe in its range. In America they have heretofore been known 
only from two widely separated regions, the Rocky Mountains in the 
West and from Ontario to New York and Maine in the East. We 
have recently found one species in St. Louis County, in the northeast
ern part of. this St<J.te. 

Podisma variegata Scndd. 

The rnales of Podisma variegata are pallid-testaceous with an 
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olivaceous tinge, variegated with dark fuscous or brown, pilose; the 
females more distinctly olive or in life a lighter tone of green. Post
ocular band strong and broad, extending the whole length of the 
lateral lobes of the pronotum; median carina slight but distinct in both 
sexes. Pronotum distinctly compressed in male and cylindric-sub
sellate in the female. Tegmina are entirely wanting in both sexes. 
Hind femora flavo-testaceous, distinctly trifasciate; hind tibiae green
ish. Abdomen distinctly compressed in both sexes and with a distinct 
dorsal carina, in the male clavate and somewhat recurved; sub
genital small with apex tumid; supra-anal triangular with a subrectan
gular apex; furcula consisting of a pair of approximate, short, tapering, 
black spines, hardly longer than the last dorsal segment; cerci cas
taneous, black-tipped, suberect, long, slender, tapering in the basal 
half and subequal beyond, the apical portion less than half as wide as 
the extreme base. Our specimens include immature males and one 
mature female. The measurements of the female are: length 23.5 mm., 
hind femora 11.25 mm., antennae 10,5 mm. As stated above we have 
taken this only in St. Louis County, where· we found it on such shrubs 
.as Cornus and Rubus, July 29, 1912. 

MELANOPLUS Stal. 

M elanoplus includes insects of medium or large size, some species, 
·however, quite small, moderately stout, generally somewhat com
pressed, more or less, but generally feebly pilose. Head moderately 
·-Or not at all prominent, generally little if any longer than the prozona, 
.unless the latter, as rarely, is transverse; face almost vertical or in 
some cases slightly oblique. The vertex is gently tumid; eyes rounded 
.and oval but not markedly elongate; fastigium more or less declivent, 
passing almost insensibly into the frontal costa, always more or less 
.sulcate, with elevated lateral margins, generally more strongly so in 
the male than in the female; the antennae slender or moderately stout, 
variable in length but never very short, never longer than the hind 
femora, and rarely, if ever, more than twice as long as the pronotum. 
Pronotum generally compressed to a greater or less degree, length 
rarely or never twice as great as average breadth; metazona generally 
more or less flaring, its disk plane and densely punctured, while that 
-of the prozona is generally slightly convex and rarely flaring anteriorly, 
or if so but slis-htly, at most slig-htly punctate, and generally longer 
than the metazona : hind margin of pronotum obtuse-angulate or oome
times truncate; median carina generally faint or obsolescent on pro
zona and always distinct on metazona: lateral carinae are normally 

_ .obsolete although often i~dicated by a distinct, though rounded, shonl-
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der. Lateral lobes vertical or nearly so, often feebly tumid on the 
prozona, especially above, and marked with a piceous post-ocular band, 
crossing the prozona or the whole pronotum, frequently broken or 
maculate. Prosternal spine variable but always prominent; mesosternal 
interspace generally much longer than broad; rarely transverse, but 
never broader than long; metasternal lobes generally attingent or sub
attingent. Tegmina always present but variable. When abbreviate 
they may be lateral, attingent, or overlapping, sometimes shorter or 
longer than the pronotum, but usually about the length of the prono
tum and apically more or less acuminate. They may also be fully 
developed, when they equal, surpass, or fall a little short of the tips 
of the hind femora, and taper more or less, but very gradually, and 
are apically rounded. Hind femora moderately long and slender; 
hind tibiae with a variable number of spines (9 to 14) in the outer 
series, rare exceptions have but eight. Abdomen generally more or 
less compressed, the extremity in the male more or less, sometimes 
strongly, clavate, usually considerably recurved; subgenital plate of 
variable form but always with the lateral margins ampliate at base 
and with no distinct apical tubercle, though frequently apically pro
duced or subtuberculate and frequently tumescent; the cerci exceed
ingly variable in form, often enlarg~d apically, nearly always lamellate, 
never styliform, generally incurved, and of about the length of the 
supra-anal plate; furcula usually developed, though quite variable in 
extent and form; ovipositor of female generally fully exserted. 

This comprises the largest genus in the Acridinae and the one 
most widely distributed in North America, although it is apparently 
confined to this continent, where it is represented by approximately 
150 species. These species are usually very similar in size and color 
and the differentiating characters are based largely upon the cerci, sub
genital, supra-anal plates, and furcula of the males. In a few instances 
differentials have been worked out for the females but in general their 
classification can be best made upon comparison with accurately named 
material. Many species occur in both long-winged and short-winged 
forms and as there is in most species considerable variation of the 
cerci and furcula the classification of any large series of this. genus 
presents an extremely difficult problem. Possibly because of this fact 
"new species" have multiplied and the records of many species have 
been so confused that the range of species is in some cases almost 
hopelessly clouded. To the writer, from observations in the field, it 
appears clear that in some cases species have been based upon too 
scant material or upon a few specimens from the extreme forms of 
variant species. The following key, which is based upon Scudder's 
Revision of the Melanopli (Proc. U. S. Natl. Museum, Vol. XX), 
modified somewhat in' order to separate more easily Minnesota speci-
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mens, will serve to distinguish the species occurring within our area: 

a Tegmina conspicuously shorter than the abdomen, often no longer than the 
pronotum ; furcula usually feebly developed. 

b Cerci of male, beyond the middle, tapering or subequal, not expanded at tip 
and never styliform 

c Subgenital of male short and broad, its apical breadth equaling or even 
surpassing the length of its lateral margin; prozona longer than broad; 
furcula feebly developed . scudderi 

cc Subgenital of male narrower than Jong, subpyramidal, broadly and roundly 
elevated at apex; furcula well developed dawsoni 

bb Cerci of male expanded apically, the tip at least broader than the middle, 
spatulate or subspatulate 

c Mesosternal interval of male quadrate or subquadrate; subgenital of male 
distinctly ·narrower than long; cerci of male stout fasciatus 

cc Mesosternal interval of male nearly (or sometimes more than) twice as 
long as broad 

d Subgenital plate of male short and broad, the apical breadth equaling 
or surpassing the length of the lateral margin; lobes of furcula longer 
than broad blatchleyi 

dd Subgenital plate of male distinctly narrower than long, often narrowing 
apically; furcula a pair of short, approximate, rounded lobules; 
posterior margin of pronotum distinctly emarginate in middle 

gracilis 
aa Tegmina nearly or quite as long as the abdomen, or even exceeding this; the 

furcula usually well developed 
b Cerci of male rapidly expanding from base to middle, short and not expanded 

apically; furcula of minute, triangular denticles occidentalis 
bb Cerci of male tapering from base toward middle, generally Jong and 

slender 
c Cerci of male, beyond the middle, either slender or tapering, never 

bifurcate at tip 
d Subgenital of male as broad as the marginal length or nearly so; its 

apical margin notched; cerci relatively broad, nearly equally so 
throughout; mesosternum of male with a central swelling anterior to 
the lobes . 

e Tegmina extending behind the posterior femora by not more than the 
length of the pronotum; prozona of male quadrate or subquadrate; 
cerci of male usually nearly twice as long as broad atlanis 

ee Tegmina extending behind the posterior femora by the length of the 
pronotum or more ; prozona of male strongly transverse; cerci of 
male not more thari' half as long again as broad spretus 

dd Subgenital of male variable but usually narrower than long, its apical 
margin entire; cerci usually long 

e Subgenital of male as broad, or nearly as broad, at apex as at base, 
generally elevated apically 

f Interval between mesosternal lobes of male longer than broad, 
much narrower than the lobes 

g Cerci of male very feebly incurved apically; subgenital of male 
relatively broad; hind tibiae red dawsoni 

gg Cerci of male strongly and abruptly incurved apically; subgenital 
of male relatively narrow, though short gladstoni 

ff Interval between the mesosternal lobes of male quadrate or even 
transverse and but little narrower than the lobes; cerci scarcely 
or not at all narrowed on apical half, far surpassing supra-anal 
plate ; furcula minute f asciatus 

ee Subgenital of male conspicuously narrower at apex than at base, 
rarely elevated apically above lateral margins; never notched; cerci 
of male narrowed distally 

f Distal half of male cerci much less than half as broad as extreme 
base ; mesostemal interval of male twice as long as broad; 
tegmina usually well developed f emur-rubrum 

ff Distal half of male cerci distinctly more than half as broad as 
the extreme base; mesosternal interval of male scarcely, if at all, 
longer than broad ; tegmina usually not attaining the tip of the 



76 THE ACRIDllDAE OF MINNESOTA 

hind femora extremus 
cc Cerci of male more or less expanded apically, broader at some point 

,beyond the middle, spatulate, subspatulate, apically angulate or bifurcate 
d Cerci of male spatulate or subspatulate but neither angulate nor bifurcate 

e Furcula of male moderately developed 
f Hind tibiae red; furcula of male with straight subparallel forks 

comptus 
ff Hind tibiae glaucous 

g Furcula of male not more than one-third as long as supra-anal 
plate ; cerci about three times as long as basal breadth ; tegmina 
lightly maculate or immaculate angustipennis 

gg Furcula of male more than one-third as long as supra-anal plate; 
cerci shorter and stouter than in the preceding; tegmina usuaHy 
heavily maculate impiger 

ee Furcula of male slight, the projecting portion not longer, or but 
slightly longer, than the last dorsal segment, upon which it rests 

f Forks of furcula conspicuously divergent; relatively large species 
g Prozona ordinarily with a dark median stripe, made more con

spicuous by the much lighter color on either side, rarely plain 
light brownish testaceous; hind tibiae, in o'urs; usually blue 

parkardi 
gg Prozona with uniform dingy coloration on the disk; the hind 

tibiae red foedus 
ff Forks of furcula nearly parallel; relatively small species, the 

tegmina maculate with fuscous spots conspersa 
dd Cerci of male apically bifurcate or with an inferior process or angula

tion, or else so expanded as to be much broader apically than at 
extreme base 

e Small species 
f Lower fork of bifurcation of male cerci much longer than the upper 

infantili,s 
ff Lower fork of male cerci much shorter than the upper, sometimes 

·only an inferior process or angulation 
g Furcula of male distinct 

h Furcula consisting of slender spines, longer than last dorsal 
segment; cerci inferiorly angulate but not bifurcate minor 

hh Furcula consisting of short triangular lobes ; cerci strongly 
bifurcate lurid us 

gg Furcula of male absent; cerci strongly bifurcate collinus 
ee Large, or at least moderately large, species 

f Interval between mesosternal lobes of male twice, or more than 
twice, as long as broad; in female longer than broad; prosternal 
spine long 

g Furcula of male absent; cerci of male boot-shaped; hind tibiae 
yellow differentialis 

gg Furcula of male present, though small; cerci of male expanded 
at the upper margin but not boot-shaped; pronotum with two 
distinct light-colored lateral stripes on the disk, which extend 
back along the humeri of tegmina 
h Hind tibiae dark purplish basally, yellow or reddish apically 

bivitattus 
hh Hind tibiae clear red throughout femoratus 

ff Interval between mesosternal lobes of male subquadrate; of 
female transverse; prosternal spine short; insects of medium 
size, the tegmina maculate with rounded fuscous spots 

punctulatus 

M elanoplus scudderi Uhl. 

Melanoplus scudderi is a short-winged or brachypterous species, 
the tegmina being about as long as the pronotum, broad, ovate, and 
slightly overlapping. The general coloration is nearly uniform, dull, 
and brownish, often with a reddish tinge. The postocular dark bar 
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is not usually distinct or well marked. Riley has stated that the 
species attains maturity by September 1, at St. Louis, Missouri, but in 
Iowa we have taken adults in some numbers early in August and here 
in Minnesota by August 20, and have noted oviposition in the field by 
September 9. The species is fond of dry soil and in Minnesota, as 
also in Iowa, is most common in open woodlands. We have taken it 
at Albert Lea, Mahtomedi, Mankato, Redwood Falls, Florence, and 
Granite Falls. 

M elanoplus dawsoni Scudd. 

M elanoplus dawsoni is brighter in coloration but quite similar 
superficially to the preceding, although readily distinguished by the 
characters given in the key. This insect appears to have an irregular 
breeding period, since we have taken adults at Fergus Falls on June 21, 
while as late as July 25 nymphs and newly moulted adults were taken 
at the same locality. It is a much more common and widely distrib
uted species within our area than M. scudderi, and appears to adapt 
itself to more varied conditions of habitat than any other of our 
brachypterous forms. In this State, as in Iowa, the short-winged 
form is the common one and the long-winged form rare. We have 
before us a specimen of the latter form, taken in August, at Fergus 
Falls, in which the tegmina are longer than the abdomen. It was 
taken in company with M. luridus, on gravelly hillsides along the Otter
tail River. This long-winged form has been given the varietal name 
M. d. completus Brun. As stated, this species is at home in widely 
varying habitats, but appears to be most abundant amid such brushy 
growths as Symphoricarpos, Corylus, and Ta.i-us. It has been found 
throughout Minnesota and the following are but a few of the records 
that might be given: Pipestone, Albert Lea, Redwood Falls, St. Paul, 
Mahtomedi, Fergus Falls, Crookston, Bemidji, Blackduck, Lake Win
nibigoshish, Grand Rapids, Vermillion Lake, Duluth, and Hinckley. 
The following from Mr. Howard's notes will be of interest here: "On 
July 15, nymphs in stages III, IV, and V, were taken near Fergus 
Falls, which moulted to adults by July 22. At Fergus Falls, adults 
were taken July 13, nymphs were also taken, and on July 25 nymphs 
in stages IV and V, were still numerous at Foxhome. By August 10 
copulation was taking place in the breeding cages, and oviposition be
gan by the middle of the month. Egg pods were of the usual M elano
plus type, and about three quarters of an inch long. Adults of this 
species were very abundant until September 1, at Fergus Falls, after 
which date they became more and more scarce until September 10, 
when they had practically' disappeared, and after that date no furthel' 
observations were made." 
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Melanoplus fasciatus Barnst. Walk. 

M elanoplus f asciatus, like the preceding, is dimorphic, but so far 
as our records go the short-winged form, sometimes designated as 
M. f. curtus, is the only form as yet taken in Minnesota. In general 
coloration, this insect is of a dull grayish brown, tingeing to yellowish 
below. The post ocular band is well marked and extends across the 
lateral lobes of the prozona. The tegmina, which are one and a half 
to two and a half times as long as the pronotum, are reddish or brown
ish, often somewhat maculate with darkish spots. Hind femora are 
dull yellowish with two rather well-marked, oblique, dark bars on the 
outer face, more distinct on the superior field; hind tibiae red, green
ish, or bluish, with a rather distinct pale annulation near the base. In 
Minnesota this insect matures early in July and frequents rather low 
areas, either vvooded, as tamarack swamps, cut-over areas covered with 
Vaccinium, or open prairie among Carices. The male, which is darker 
in coloration than the female, is rather active when alarmed and leaps 
vigorously and erratically among the brushy growth, making capture 
very difficult. The species is in general northern in distribution. We 
have taken it at Fergus Falls, Warroad (Lake of the Woods), Be-
11iiidji, Lake Winnibigoshish, Hibbing, Vermillion Lake, Duluth, and 
St. Anthony Park. Since we have previously taken it in Iowa. it 
doubtless also occurs in the southern part of the State. 

M elanoplus blatchleyi Scudd. 

M elanoplus blatchleyi is the largest of our brachypterous forms 
and is of rather more than medium size. The general coloration is 
grayish brown above, shading to clay or yellowish below. Postocular 
bar usually present and distinct, though narrow in males, and fre
quently obscure or wanting in females. The pronotum is dark, though 
variably so; tegmina abbreviate, being a little longer than the pro
notum, more or less overlapping, sublanceolate in form and sometimes 
obscurely macttlate. Hind femora testaceous, usually heavily and 
broadly fasciate with dark bars, often, especially in females, marked 
with two or three light spots near the base; hind tibiae red, more or 
less blackish at base, followed by an indistinct, pale annulus. On July 
29, at Fort Dodge, Iowa, we observed a female of this species drilling 
in a piece of dead wood in very much the same way as Chloealtis con
spersa. At our approach she became alarmed and, attempting to 
escape; was secured a;; a specimen. Upon examination of the stick, 
it was found that there were two fresh holes drilled within a space 
of three inches. One of these was 8 mm. and the other 15 mm. deep. 
It would appear fron; this that some of our sylvan M elanopli may 
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acquire habits differing from the normal habits of the group. This 
species is in many ways the most adapted to woodland conditions of 
any of our Acridinae, except possibly Chloealtis conspersa. It is com
monly found in woodlands of high and dry soil, where it is usually 
associated with Spharagemon bolli. As Lugger has stated, it is espe
cially fond of the wild grape, Vitis, of various species, upon which it 
commonly feeds. We have taken it, fully matured, at White Bear 
Lake as early as June 12. 

Although doubtless common throughout the southern part of the 
State, we have records only of the following places for this species: 
Albert Lea, Worthington, Redwood Falls, St. Anthony Park, White 
Bear Lake, Gray Cloud Island, Hinckley, Detroit, Bemidji, Duluth, 
and Tower. \i\Te have not as yet taken it in the Red River Valley, 
although in some places the conditions appear right for this species 
and the forms commonly associated with it are to be found. 

M elanoplus gracilis Brun. 

Melanoplus gracilis is a rather small insect of greenish colora
tion, though sometimes brownish above; the hind legs bright green; 
postocular band broad, extending back across the lobes of the pronotum 
and percurrent, though sometimes slightly enfeebled on the metazona, 
bordered below by a light band. This is a sylvan species and appar
ently prefers such tangles of shrubby plants as a thicket of elder 
(Sambucus) undergrown with blackberry. From one such spot we 
took twelve of these pretty little insects within less than half an hour. 
The species matures about the middle of July or slightly earlier and 
continues until cold weather. We have often found it associated with 
the preceding species and with Spharagemon bolli but more commonly 
in the lower parts of woodlands, as along the margins of streams. We 
have taken this insect only at Red Wing, Mahtomedi, and Redwood 
Falls, but this scanty record does not, in all probability, represent its 
range within the State and it is probable that it will be found at many 
other points in the south and central parts of the State. 

M elanoplus occidentalis Thom. 

M elanoplus occidentalis is rather small, reddish brown, lighter 
below and at least dorsally rather strongly mottled with dark spots; 
postocular band rather brownish in color, continuous along the sides 
of the head but much fainter or absent on the lateral lobes of the 
pronotum, although there is frequently a more or less broken blackish 
patch on the upper portion of at least the prozona. The tegmina are 
brown with a slender, median, yellow stripe, and frequently maculate 
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with squarish dark spots. Hind femora variable in color; hind tibiae 
glaucous. The peculiarly expanded cerci, together with the minute 
furcula, should readily serve to distinguish this species, which has, as 
yet, been taken only from Ottertail County. 

M elanoplus atlanis Riley 

Melanoplus atlanis is extremely closely related to M. spretus Uhl., 
the formerly dreaded Rocky Mountain locust. It is one of the few 
species which ever become serious pests within our area. In size and 
general coloration (Plate III, 7), it is also very similar to our 
common or red-legged locust, M. f emur-rubrum, from which species, 
however, it may be easily distinguished by the distinct apical notch iri 
the subgenital of the male, while in M. femur-rubrum the subgenital is 
relatively broad with no notch at the apex. The differences which 
serve to separate this from M. spretus, however, are less distinct. The 
accompanying table will serve to show the close relationship of these 
three species. 

From this table it may be seen that while it is easy to sep
arate the males of M. femur-rubrum from the two related species by 
the differences in the cerci and subgenital plate, yet between M. atlanis 
and M. spretus the only structural differences which may be noted are 
extremely small and, in fact, easily within the limits of variation of a 
single species. Indeed the real differences are even less than the table 
would indicate, when local variations are considered, as the table is 
based upon descriptions from Scudder's Revision of the Melanopli 
(Proc. U. S. Natl. Museum, Vol. XX) and the measurements there 
given for· M. O!tlanis are all admittedly of material in large part east
ern, while in M. spretus all are western. Another fact worthy of no
tice is that in certain specimens taken in Minnesota and Iowa the char
acters blend. For instance, in certain specimens which we have exam
ined, the measurements and the apical notch of the subgenital would 
indicate M. atlanis, but the tegmina surpass the hind femora by the 
length of the head and pronotum combined. In fact the real basis for 
separation seems to lie mainly in the extended migrations of one form, 
while in the other the migrations although occurring are of but local 
extent. For some years it has seemed to the writer that these two 
insects, M. atlanis Riley, and M. spretus Uhl., may be considered pos
sibly as widely separated forms of a single variant species, the one 
being limited to the arid soils of the Rocky Mountains and their foot
hills, while the other is generally distributed throughout a large part 
of North America. Within this State M. atlanis, as already men
tioned, has proved a p~st of really serious importance at various times. 
It hatches normally about the middle or latter part of May and with 



RELATIONSHIP OF MELANOPLUS SPRETUS, M. ATLANIS, AND M. FEMUR-RUBRUM 

Species M. spretus M. atlanis 
I 

M. femur-rubrum 
-- - - ---- ---- - -

Male Female Male Female 

I 
Male Female 

Length, mm ........... 25.0 28 21.5 24.00 23.5 24.50 
Tegmina, mm ......... 26.5 2.7 20.0 20.00 21.5 21.50 
Hind femur, mm. .... 14.0 14 12.5 12.75 13.0 14.25 

- - -- ------- ~-~-·---- - -- -

Color ................ Variable; normally a light griseo- Variable; griseo-fuscous rather Variable; brownish-fuscous often 
' fuscous tinged with reddish dark; often tinged with reddish more or less tinged with reddish 

--·-- --

Male subgenital. ...... Notched apically, the notch rather Notched apically, the notch nar- Not at all notched at apex hut 
broad rower rather broadly rounded 

- -· -----

Male cerci .........•.. Not over one and one-half times as Almost or quite twice as long as Longer, distinctly tapering fron1 
long as broad; rounded apically broad ; rounded apically basal half; apically obliquely trun-

cate 
- ------- --- -- ·--- ----

Prozona .............. Strongly transverse Quadrate or very feebly trans- Quadrate or feebly longitudinal 
verse 

----

Mesosternum of male With a central swelling in front of the lobes, forming a blunt tubercle 
---- -

Habits ............... Migratory Submigratory Non-migratory 

Range ............... Rocky Mountains and Great Basin; Most of United States and Canada Most of North America 
east to Mississippi River 
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any series of favorable seasons becomes abundant, especially in the 
more open parts of the State. Large areas of wild hay land and other 
uncultivated tracts give sufficient undisturbed breeding-grounds to 
supply a source from which this pest must surely appear year after 
year until conditions shall be changed. The outlook in this as in sev
eral adjoining states is that so long as this and allied forms are allowed 
favorable conditions, there will continue to be danger of more or less 

· serious outbreaks, meaning in every case great loss to the farmers of 
the area. Without entering into details of methods by which these 
insects may be controlled, we may say that a thorough system of culti
vation of the land, with a rotation system in which a thoroughly culti
vated crop shall always follow cereals, presents the real cure for these 
pests. Temporary means of relief and of reduction of numbers are 
to be found in the system of spraying with sodium arsenite, and in 
the use of hopper-dozers, when of proper design. These economic 
phases are more fully treated in the Fourteenth Report of the Minne
sota State Entomologist for 1911 and 1912, to which reference should 
be made. The species is somewhat variable in the color of the hind 
tibiae and although these are commonly of varying shades of red, yet 
we have taken specimens with the hind tibiae yellowish, greenish, or 
rarely deep blue in color. Since the insect is generally and uniformly 
distributed over this and surrounding states no locality records are 
here included. 

M elanoplus spretus Uhl. 

M elanoplus spretus has been more widely and more carefully 
studied and has been the subject of more entomological thought and 
literature than any other Orthopteron. As the much-dreaded Rocky 
Mountain locust it has become known, by name at least, over a large 
part of the northern United States. It has been fully described and 
discussed in numerous publications, and since it is today apparently 
extinct, or practically so, no detailed description will be given here. 
We may say that this insect was never truly a native of our State and 
never persisted for any long period within our borders. It came at 
times, in countless millions, in its migrations from its breeding-grounds 
farther west, and the story of these grasshopper scourges of the early 
days, while n,ow but a matter of history to many of us, are still vividly 
recalled by the older people, who suffered under those veritable plagues 
of locusts. It is hard today to realize the enormous numbers in which 
these voracious pests appeared and it is, perhaps, harder to grasp the 
full significance of what such an invasion meant to the scattered fam
ilies of those early days, with their small fields and their woeful lack 
of means of communic:ition and transportation. 



SUBFAMILY ARCIDINAE 83 

When these great flights, of "Colorado hoppers" as they were 
termed, first appeared the scattered populace was dazed and awed, 
while repeated visitations left them discouraged and actually destitute. 
The problem was too great for individuals or for states and the Fed
eral Government appointed a special commission to study the pest and 
devise means of relief. Their work was carefully carried out and 
their reports. are filled with data as to the life of the pest, its natural 
enemies, and the means by which man may control its abnormal in
crease, but the real solution of the problem came with the advance of 
civilization, more thorough and ever-increasing cultivation of large 
tracts in and near the natural breeding-grounds of the species, together 

Fig. 10. Normal Habitat of Melanoplus gladstoni C. W. Howard 

with climatic changes and changes of soil conditions which must fol
low the zone of cultivation. As stated above the species is now appar
ently extinct although specimens are sometimes taken which may be 
referred to this species by certain characters, but all which we have 
examined appear to be merely more or less aberrant forms of 
M. atlanis. There appears to be a rather general idea, frequently 
expressed by the older people, and especially by some of those who 
were settlers here when the Rocky Mountain locust swept this and 
adjoining states, that the pest so widely dreaded was of much larger 
size than, and of different appearance from, M. atlanis, which has 
proved a serious pest at various times within recent years. This opin
ion .is, however, erroneous and to the student who wishes an idea as 
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to the appearance of the Rocky Mountain locust, we may say that, 
with a rather large and somewhat light-colored specimen of M. atlanis 
in hand, by extending the tegmina and wings somewhat in imagina
tion, he may have a very good idea of the pest of the early days. 

M elanoplus gladstoni Brun. 

M elanoplus gladstoni (Plate I, 4) is of medium size and dark 
coloration; postocular band well marked and in ours continued 
back across the prozona on the lateral lobes of the pronotum. The 
tegmina are as long as the abdomen or slightly longer, and are rather 
slender, brownish, and distinctly, though not strongly, maculate. Hind 
femora are yellowish testaceous and marked by two distinct, oblique, 
dark bands and a basal blackish patch. Sometimes these markings are 
confluent, covering the whole lower field. Posterior tibiae red with an 
inconspicuous fuscous patellar spot. This insect matures about the 
middle of August, or somewhat earlier in favorable seasons and has 
commonly been taken on areas of dry or gravelly soil. At Fergus 
Falls in late summer it is one of the most common species on the hills 
along the Ottertail and Pelican rivers, in company with M. luridus. In 
life its bright coloration makes it especially attractive. We have taken 
it at Fergus Falls, Granite Falls, Brown Valley, and Pipestone. The 
following is taken from Mr. Howard's notes on this species: "Oviposi
tion began August 29, in breeding-cages. The pods were placed in the 
moister parts of the rather clayey soil which was in the cages. The 
pods are not as solidly and compactly constructed as is usual with 
M elanoplus, otherwise it is about the same shape as is usual with this 
genus." 

M elanoplus femur-rubrum DeG. 

M elanoplus f emur-rubrum is the common red-legged or garden 
locust and may be found practically anywhere within our borders.. It 
is of medium size, though varying considerably; reddish brown, the 
pronotum usually lighter colored on the disk than on the lower parts 
of the lateral lobes; tegmina brownish to fuscous, more or less macu
late; posterior femora olivaceous testaceous, variably infuscated, the 
lower field sometimes more or less reddish ; posterior tibiae nor.~ally 
red, sometimes yellowish, or rarely greenish. Extremity of male 
abdomen strongly clavate, well recurved; furcula well developed, con
sisting of a pair of subparallel or sometimes slightly divergent fingers, 
tapering and subacuminate at tip; cerci roughly subfalciform, com
pressed and tapering rather rapidly from the base to m.iddle. and 
thence subequal to apex, where they are obliquely subtruncate. usually 
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somewhatincurved. Subgenital of male very short apically, the apical 
margin not elevated, strongly rounded, entire, broad. 

This insect we have always with us and the fact that it has adapted 
itself to conditions in regions of the most careful and improved sys
tems of cultivation makes it a form of real economic importance. 
While ordinarily no account is taken of the damage done by this 
species, because of the fact that it is always present, yet if we could 
but tabulate the damage it does the result would be truly startling. 
It prefers lowlands and at times may be seen by thousands on low 
fields, while on the hills near by it may be scarce or missing. It has a 
swift and well-sustained flight when alarmed. Fortunately this, like 
most species of this genus, is largely a creature of conditions and even 
when climatic conditions are favorable it is attacked by so many 
enemies and parasites that the naturally rapid increase is commonly 
kept within bounds. Like most of its near relatives, it oviposits late 
in summer and autumn and the eggs hatch in spring, usually during 
May. During a study of this species in the field for several years, con
siderable variation in most of the characteristic structures has been 
noted. In any large series, it will be noted that the cerci, furcula, and 
length of the tegmina vary considerably in development. After exam
ining many thousands of this species within the past eight years, it 
appears that in abnormally dry seasons the tegmina are uniformly 
longer. indeed, during the dry summers of 1910 and 1911, in the 
majority of specimens taken, it was noted that the tegmina exceeded 
the tip of the posterior femora considerably (Plate II, 8), and 
in many cases were fully as long, relatively, as in M. atlanis. Further, 
this tendency appears to be accompanied by an instinctive inclination 
for more extended flight and in such seasons this species, together 
with M. atlainis, makes more or less lengthy flights late in summer. 
The question arises, would a more prolonged series of dry seasons 
give a truly migratory form of these two species? If so, at least in 
the form M. atlanis, we should have an insect almost identical with the 
Rocky Mountain locust, M. spretus. 

M elanoplus extremus Walker 

M elanoplus extremus is of rather small or medium size, varying 
m coloration from dark brown to ferruginous, sometimes also of a 
greenish yellow tint; postocular bar extended back upon the lateral 
lobes of the prozona, which are usually lighter than the disk. The 
species is dimorphic in length of tegmina, but so far as known we 
have only the form M. e. junius, in which the tegmina do not attain 
the tip of the posterior femora. The long-winged form, M. e. scandens, 
may yet be taken in the e~treme northeastern part of the State, since 
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there conditions of habitat are somewhat similar to those of localities 
where this form has been taken. While Jl.1. e.xtremus was not noted as 
abundant during 1911, yet during the su·mmer of 1912 its numbers 
\vere possibly equal to those of M. femur-rubrum, especially in the 
western part of the State. In our collecting throughout Iowa, we have 
taken this insect only in low areas, with plant forms such as Eleocharis, 
Junci, and Typha, but here in Minnesota we have found it in habitats 
varying from flat open prairie, with Astragali and Koeleria, to dry 
gravelly hills covered with such grasses as Bouteloua and Sporobolus, 
and at times even in the tamarack growths of the north. It is one of 
our earliest species and closely follows M. minor. At Fergus Falls 
it was taken June 14, and was observed in coitu, in the field, on June 
24. We have taken this species at Redwood Falls, Hanley Falls, Wil
kin County, Fergus Falls, Ada, Crookston, Warroad, Lake Winnibi
goshish, and Karlstad. 

M elanoplus comptus Scudd. 

Since M elanoplus comptus was named upon material taken, in 
part, from our State, it is included here, although we have no other 
records of its occurrence. It is of small size, and brownish fuscous 
color. Head dull brown, somewhat luteous, more or less smoky and 
very faintly mottled. Vertex feebly tumid, only slightly elevated above 
the level of the pronotum; interspace between the eyes as broad as 
first antenna! joint; fastigium strongly declivent, rather deeply sul
cate throughout; frontal· costa equal, as broad as the interspace be
tween the eyes, shallowly sulcate at and below the ocellus, biseriately 
punctured; eyes rather large and prominent, much longer than the 
infra-ocular portion of the genae; antennae fulvous, more than three 
fourths as long as the hind femora. Pronotum brownish-fuscous 
above, luteous-testaceous on lateral lobes, the latter marked above on 
the prozona by a dull, broad, piceous stripe, sometimes tinged with 
smoky olivaceous; disk scarcely expanding on the metazona, very 
broadly convex, and passing on to the inferiorly vertical lobes by a 
well-rounded shoulder, nowhere forming distinct lateral carinae; me
dian carinae obsolete on the prozona ; front margin transverse, almost 
imperceptibly emarginate in the middle, hind margin obtuse-angulate, 
the angle rounded; prozona subquadrate or feebly longitudinal, dis
tinctly longer than the closely punctate metazona. The prosternal 
spine short conico-cylindrical, compressed, erect, very blqnt; inter
space between mesosternal lobes of male at least three times as long 
as broad, the metaste~nal lobes attingerit for some distance. Tegmina 
brownish fuscous, immaculate or very feebly and obscurely maculate 
in the discoidal area, slender, subequal, scarcely expanded on the costa, 
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surpassing a little the hind femora; wings rather narrow, pellucid, 
glistening, the veins pale blue on the lower, fuscous or blackish on the 
upper half. Fore and middle femora but little tumid, luteo-testaceous, 
blotched with fuscous; hind femora luteo-ferruginous, obscured with 
fuscous above, and on the outer face above, interruptedly, so as to 
cause feeble signs of dusky fasciation, beneath chrome yellow, the 
genicular arc dull luteous, edged only with fuscous; hind tibiae red, 
narrowly pallid at extreme base, the spines black on apical half, ten 
to eleven in number in the outer series. Extremity of male abdomen 
a little clavate, somewhat upturned, the supra-anal plate long and 
triangular, the basal three-fifths with well-rounded, uptilted sides, be
yond which the plate is laterally notched and contracted, the apex 
produced and very acute-angulate, the tip blunt, the median sulcus 
broad and not very deep, terminating with the basal portion; furcula 
consisting of a pair of depressed, uniformly tapering, acuminate, 
slightly divergent fingers less than a third as long as the supra-anal 
plate ; cerci rather short and not very broad, regularly spatulate by 
the regular, slight, and gradual mesial contraction, the apical half 
rather strongly incurved, externally hollowed, the apex well rounded, 
not nearly reaching the tip of the supra-anal plate; infracercal plates 
well developed, laterally twice as broad as the cerci, well rounded, dis
tinctly shorter than the supra-anal plate ; subgenital plate scoop-shaped, 
but slightly angulate behind laterally, the apical margin scarcely ele
vated and most feebly notched. Length of body, male, 19 mm., teg
mina 15.75 mm., antennae 9 mm., hind femora 11.25 mm. Described 
(Scudder, Revision of American Melanopli, Proc. U. S. Natl. Museum, 
Vol. XX, p. 302) from two males, one of which came from northern 
Minnesota and the other from Sydney, Nebraska. The species goes 
in the group with the following and doubtless will be found as rare 
and local. 

M elanoplus angustipennis Dodge 

M elanoplus angustipennis is an insect of medium size and rather 
dark coloration; the pronotum is dark fuscous but lighter on the lat
eral lobes with a subluteous median streak, bordering a. broad piceous 
postocular band on the prozona; metazona with the hind margin dis
tinctly obtuse-angulate. The hind tibiae vary from glaucous to bluish, 
apically feebly lutescent. Extremity of male abdomen somewhat 
clavate but scarcely recurved; cerci short and distinctly spatulate at 
tip; furcula consisting of a pair of slender, cylindric, rather strongly 
divergent, arcuate, regularly tapering, acuminate fingers not a third 
as long as the supra-anal plate. This insect is apparently almost en
tirely confined to areas of sandy soil and has, in most cases, been taken 

7 
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upon beds of almost clear sand, among such tall grasses as S porobolus 
asper (Mx.) Kunth, Andropogon, and Chrysopogon. Bruner states 
that the species feeds upon Artemisia and prefers to jump from plant 
to plant rather than to alight upon the ground. In Minnesota, as in 
Iowa, we have not found the species associated vvith the sage. There 
is in this species a slight superficial resemblance to M. atlanis, from 
the notched subgenital plate of the male, but the notch is here much 
weaker and the cerci and furcula entirely different from atlanis. We 
have taken this species at Mahtomedi and at Pipestone. 

M elanoplus impiger Scudd. 

A1 elanoplus impiger is very similar in appearance to M. angusti
pennis, although in ours usually rather smaller and more ferruginous 
in coloration and with the furcula longer and less divergent, the cerci 
smaller and less distinctly narrowed at the middle. The hind tibiae 
are glaucous to distinctly bluish and the subgenital plate of male very 
feebly or not at all notched at apex. Both species mature late in 
summer and are fond of sandy areas. This insect has, as yet, been 
taken only on sandy areas in the southeastern part of the State along 
the Mississippi River. It is in general southern in range and must 
be considered as having entered our State from that direction. It is, 
however, almost as rare in Iowa as within our State. Our records 

Fig. 11. Normal, Habitat of Melanoplus packardi C. W. Howard 
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show that this species has been found at Red Wing, Gray Cloud 
Island, and Fort Snelling. 

M elanoplus packardi Scudd. 

M elanoplus packardi is very similar in general appearance and 
closely related to both M. angustipennis and M. impiger when in its 
typical form, though it is one of the most variable of the genus as to 
coloration and markings. The very short furcula and the short cerci 
which are but slightly narrowed at middle and are truncate at tip, 
together with the longitudinally barred pronotum will usually serve 
to distinguish this species. It is usually somewhat larger than either 
of the preceding and in some forms has a slight resemblance to M. 
bivittatus, from which, however, it can be readily distinguished by 
the different cerci and furcula. We have found it sparingly in dry 
sandy fields and along roadsides at Granite Falls, Foxhome, Fergus 
Falls, Hibbing, and Duluth. 

M elanoplus fcedus Scudd. 

M elanoplus fcedus is closely similar in structure to M. pacl~ardi, 
but has the hind tibiae red. It is about the size of M. angustipennis 
but is darker in color, and in general structure is apparently more 
closely related to M. packardi. We have taken this as yet only in 
marshes and lowlands in the northern part of the State. At Lake of 
the Woods we found it in considerable numbers and at Allen Junc
tion, where we found it rather scarcer, we noted that when alarmed 
the insect dived from the tops of weeds where it was feeding and 
burrowed into the soft sphagnum. 

M elanoplus conspersus Scudd. 

One specimen taken at Mahtomedi is classed as M elanoplus con
spersus with some doubt. It is rather below medium size and of 
brownish coloration, paler below. Postocular band is faintly indicated 
upon the head but does not extend back upon the lateral lobes of the 
pronotum, which are rich brown, somewhat paler at the bottom. The 
median carina of the pronotum is distinct, broken at the sulcus and 
strongly elevated, almost subcristiform on the metazona. The tegmina 
are as long as the abdomen but not quite attaining the tip of the hind 
femora, brownish and heavily maculate with small, squarish spots; 
hind femora are stout, griseo-fuscous, and with two rather broad, 
oblique, dark bars. The furcula is short and the forks are widely sep
arated at base and shorter than the last dorsal plate; cerci rather short, 
subequal, slightly narrowed 'at the middle, the tips spatulate and dis-
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tinctly incurved, apically rounded. This specimen (male) has the fol
lowing measurements: length 21 mm., tegmina 14.5 mm., and hind 
femora 11.5 mm. It very closely resembles a specimen in the collec
tion of the Iowa State College, at Ames, which was taken in north
western Iowa and identified by Dr. Scudder. 

Melanoplus infantilis Scudd. 

M elanoplus infantilis is easily the smallest of our M elanopli, and 
possibly excepting M. puer of the extreme southeastern states, the 
smallest of this group in America. It is of griseous coloration vary
ing from the typical dark form to quite light ; the head brownish, more 
or less maculate with dark spots ; postocular band often rather obscure 
on the head but distinct on the lateral lobes of the prozona, often edged 
with yellow above. Tegmina exceeding the abdomen and in most cases 
exceeding the tip of posterior femora in both sexes, cinereous in color 
and distinctly ma,culate with fuscous; posterior femora straw-yellow 
below, dark brown above, often ferruginous, with a pair of conspicu
ous oblique pale bars at the middle and next the base; posterior tibiae 
glaucous, often with a pale area at base and sometimes with an obscure 
straw-yellow space near the tip. The following measurements are 
from a pair taken at Fergus Falls: Male, length 15 mm., tegmina 11.5 
mm., hind femur 8 mm.; female, length 17.5 mm., tegmina 13 mm., 
hind femur 10 mm. Adults occur by July 15 at Fergus Falls. It 
occurs commonly on dry gravelly soil and amid the somewhat scat
tered and pale vegetation of such soils; its grayish color renders it 
very inconspicuous. Indeed, at both localities where we found it, it 
was discovered only by accident in "sweeping" the low plants. It 
appears to be fond of climbing tall weeds such as Verbena stricta Vent. 
and the Oenotheras. \Ve have taken it only at Fergus Falls and 
Detroit. 

M elanoplus minor Scudd. 

M elanoplus minor is a small or medium-sized insect (Plate I. 
10), readily distinguished from others of our area by the pecu
liarly angulate cerci of the male and the relatively small size. It is 
normally the earliest of our M elanopli to appear in spring, and as far 
north as Fergus Falls has been found mature in some numbers by June 
8. The females are dimorphic in coloration of the hind tibiae, being 
found with these glaucous or of a pale red tint, then normally with a 
pale yellowish area basally; the males, however, are, in our specimens, 
nearly all of the "red-legged" type. Mating has been observed in the 
field as early as June 20 and the young appear in August, passing 
the winter in an advanced stage of development. In general appear-
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ance this insect somewhat resembles 111. angustipennis and related 
forms and is often found associated with those species. Blatchley 
speaks of the close resemblance of Indiana specimens to M. atlanis and 
M. f emur-rubrum, doubtless referring to the red-legged form, but in 
any case it should be readily disti"nguished from these by the slender 
spinelike fingers of the furcula and the angulate cerci. In this 
State we have found it under varying conditions of habitat but always 
on dry soils; in Iowa, where it occurs throughout the state, its habits 
appear to vary locally. In eastern and southeastern Iowa it is found 
in sandy areas with such associates as M. angustipennis and· Arphia 
carinata, while in western Iowa, at Onawa, Denison, and Council 
Bluffs, it was taken only in meadows and grassy areas, while one wan 
taken at Cherokee, on the swampy margin of a small stream, asso
ciated with small Locustids. In Minnesota we have taken it through
out the valley of the Red River and at Pipestone, Redwood Falls, 
and Mahtomedi. 

M elanoplus luridus Dodge 

Rather small, brownish fuscous, often more or less ferruginous; 
postocular band rather narrow and usually brownish, darker on the 
prozona and not extended on the metazona. The cerci of the male 
are distinctly forked apically, the upper fork larger than the lower. 
This species is well shown on Plate III, 8, and as will be noted, is very 
similar in appearance to M. f emur-rubrum, though averaging smaller. 
It occurs commonly in dry upland fields, frequently in high, open woods. 
It matures late in summer and we have taken it in coitu September 9. 
It appears to be rather local in occurrence and frequently, while in 
favored spots many conld be taken, it was apparently absent from other 
similar spots in the neighborhood. We have taken this insect at Albert 
Lea, Pipestone, Redwood Falls, Fergus Falls, Detroit, St. Cloud, Mah
tomedi, St. Anthony Park, and Red Wing. 

While the species here mentioned is classed as M. luridus, we 
have intermingled with it specimens which should apparently come 
instead under M. collinus Scudd. The two species were separated by 
Scudder upon difference in the development of the furcula and a 
slight difference in the form of the forks of the cerci. We have before 
us specimens showing both of these forms, taken on the same date 
from high, sparsely wooded hills along Ottertail River at Fergus 
Falls. Details of both are shown in the plate above referred to and 
we can but consider both as forms of one species. 

M elan@plus differentialis Uhl. 

M elanoplus differentialis is the largest of our M elanopli, a heavy-
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bodied insect, nearly uniformly testaceous or, as with us, more com
monly a distinct yellowish, sometimes varying to greenish. No well
defined postocular band on the head and but faintly marked on the 
lateral lobes of the prozona by a series of black or brown spots 
and by the darkening of the sulci in that field. Tegmina are well 
developed, reaching the tip of the hind femora or in the male surpass
ing this. Hind femora stout, heavily marked with "fish-bone" pattern 
in black. Cerci of male very stout, laminate, boot-shaped with the toe 
usually darker in color. This large and clumsy insect is known 
throughout a large part of its range as the "lubberly locust," a name 
which is in places shared by the still more lubberly Brachystola rnagna. 
In distribution, we have taken this insect, as yet, only in the southern 
part of the State, its northern limit being apparently the valley of 
the Minnesota River. \i\lherever found it is usually one of the most 
abundant species and of considerable economic importance. It appears 
to prefer low grounds and especially such rank growth as ragweed 
(Ambrosia), bur marigold (Bidens), and the like, having, however, 
no serious prejudice against cultivated crops of all kinds. This 
species, together with M. bivittatus, a closely related species, seem to 
be the only locusts found far in from the margins of thoroughly worked 
lands such as corn fields. The eggs are deposited in loose soil or even 
sand, often in cultivated fields. In September we have noted great 
numbers, literally thousands, of the females drilling and ovipositing 
in an abandoned melon patch where the soil was a soft and very 
sandy loam. They were not under the vines, for the most part, but 
every spot of bare soil was occupied by one or more of the females. 

This species is said to deposit the eggs under the bark of logs 
sometimes, but this certainly must be an abnormal place for oviposi
tion, since repeated tests in the breeding-cages failed to get such 
results. A series of females apparently ready for oviposition was 
collected. Part of these were placed in cages with sandy soil and 
these deposited abundant egg pods, while the remainder which were 
placed in cages under exactly similar conditions save that the bottoms 
were of wood, did not make use of, or attempt to use, logs with vari
ously loosened bark, which we had included, and all died within a few 
days without oviposition. Scudder has stated that the northern 
limitation of this species is latitude 43° north, but we have found it in 
great numbers at 45°. 

M elanop!Hs bivittatus Say 

M elanoplus bivitattus is nearly as large as the preceding and is 
perhaps the most serious grasshopper pest, economically considered, 
that now occurs within our borders. When a series of favorable 
years permits of rapid increase, it becomes very abundant and causes 
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great loss, especially in those parts of the State where the culture 
of cereals is the rule. It is too generally known as the two-striped 
locust to demand much description, but we may say briefly that it is a 
large locust with two light-colored dorsal stripes and a general· 
coloration of fusco-testaceous, or occasionally a dark brownish or even 
drab tone. The furcula of the male is present though very short and its 
forks are indicated as broad triangular teeth projecting from the last 
dorsal segment and rather widely separated at the base; the cerci 
are very stout, large and broad, laminate, externally more or less 
convex, the basal half narrowing gently; beyond the middle rather 
abruptly expanding into two lobes, the upper much larger and nearly 
the length of the basal half of the cercus, while the lower is brief 
and triangular; subgenital rather narrow, subequal and at apex slightly 
elevated and somewhat prolonged. This species is common in all 
parts of the State and at times abnormally so. In Iowa this insect 
matures about June 10, and in .Minnesota about a week later. Mating 
occurs here early in July and the earliest oviposition we have noted 
in the field was August 8. The female of this species, as in others of 
this genus, deposits egg masses more than once during the season. In 
cages we have taken three egg masses from the same female. The 
insect does not appear at all particular as to the kind of soil in which 
the eggs are placed, since it has been observed drilling and ovi
positing in such varied places as hard packed roadbeds, sod, gravel, 
railway embankments, sandbars, stubble fields and soft soil far out in 
fields of corn or potatoes. The number of eggs per pod varies greatly 
as pods have been taken which contained from 39 to 82 eggs. The 
freshly moulted insects are often of a beautiful light green tint, with 
the light dorsal lines faintly indicated but the color soon darkens to 
normal. The nymphs are to be found in varying colors and, in fact, 
at times the individual nymphs vary in different instars. 

Like most species of this genus this insect is subject to attacks 
from a large number of enemies, including not only insects and fungus 
diseases but also birds, mammals, reptiles, and even batrachians and 
these varied natural controls serve to reduce its numbers greatly. 
M. f emoratus Burm. is identical with M. bivittatus in size, general 
appearance and form of cerci and furcula, but differs mainly in the 
fact that the posterior tibiae are reel (Plate II, 5, 6, and 7). It 
can but be considered as a mere color form of this species by one 
observing the two in the field. It has no more basis for specific 
distinction than have two other color forms which we have occasionally 
taken-one in which the hind tibiae are clear yellow throughout, and 
the other having the hind, tibiae entirely and almost uniformly dark 
rose purple. All of these color forms, including the one termed 
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f emoratus, occur together through the northern part of the State, with 
typical bivittatus, and we have on many occasions observed specimens 
in coitu, in which the sexes had differently colored hind tibiae. The 
mere fact of sexual union, however, is not conclusive, since we have 
taken such differentiated forms as Camnula pellucida (male) and 
Dissosteira carolina (female), and £!-lso Stenobothrus citrtipennis 
(male) and Gomphocerus clepsydra (female) in coitu. The typical or 
dark-legged form is more common in the southern and western parts 
of the State, while at points in the extreme northern part the red
legged is easily the dominant form. 

As has been previously mentioned this species breeds in a variety 
of habitats, but the source of such great swarms as have sometimes 
afflicted the farmers of the western part of the State, lies in large 
tracts of uncultivated soil and especially in such areas as the so-called 
"reverted lands" of the Red River Valley, great tracts, once under 
cultivation but now and for a number of years past lying idle, the olil 
stubble densely grown with weeds-a veritable locust paradise and a 
constant source of danger. 

M elanoplus punctulatus Uhl. 

Dark gray, much mottled with fuscous; head and face lighter, and 
similarly mottled; postocular bar commonly broken and indistinct, 
especially upon the lateral lobes of the pronotum, which are quite dark 
in coloration. Pronotum subequal, somewhat widened at the metazona, 
somewhat flaring in front to receive the head, varying from luteous
tcstaceous to brownish fuscous. The disk and sides of the metazona 
and the tegmina are heavily maculate with fuscous. Fore and middle 
femora flecked with fnscous, showing usually a tendency to form a 
triple belting; hind femora similarly marked, with the belts more 
distinctly and uniformly marked, the lower and inner field often 
red; hind tibiae dull red, with a postbasal, obscure, flavous annulus. 
Extremity of male abdomen scarcely clavate and but little upturned; 
the furcula wanting; cerci large and broad, the basal half oblong, the 
apical half expanded to double the width of the base, the upper part 
usually considerably more than the lower. The tegmina are well devel
oped and usually surpass the hind femora. The only undoubted 
Minnesota specimens of this insect we have seen are those mentioned 
by Lugger as having come from Gray Cloud Island. We have taken it 
in Iowa, almost on the Minnesota line, in low thickets of willow, 
Salix amygdaloides, while in Nebraska, Bruner has found it in oak 
g-roves, and in Indian;i, Blatchley says of it; " . · in low wooded 
tracts along streams, where it may be noted resting on the trunks of 
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trees, three or four feet above the ground." Scudder 1s inclined to 
consider coniferous trees as its most normal habitation. 

PHO ET ALI OTES Scudd. 

Body rather elongate, slender, slightly compressed, very feebly 
pilose, including faintly the tegmina and legs. Head large, full, prom
inent, relatively elongate, nearly half as long again as the long prozona. 
the space behind the eyes fully half as long as the breadth of the eyes, 
the genae a little tumescent, the head, apart from the eyes, slightly 
broader than the pronotum; vertex prominent and well-arched, both 
longitudinally and transversely; face a little oblique; eyes rounded, 
broad, oval, moderately prominent, subtruncate anteriorly, moderately 
distant, somewhat farther apart than the greatest width of frontal 
costa ; fastigium very faintly sulcate, almost plane; frontai costa prom
inent, markedly narrower above than below the ocellus; antennx slen
der, moderately long, but shorter than the hind femora, though fully 
twice as long as the pronotum. Pronotum of moderate length, faintly 
subsellate bnt otherwise equal, feebly flaring in front to receive the 
head; disk rounded, subtectate, with broadly rounded, very indistinct 
lateral carinae and a sharp, equal, and percurrent, median carina; 
prozona longitudinal, nearly half as long again as the metazona, with 
indistinct transverse sulci; front" margin subtruncate, hind margin 
extremely obtuse-angulate. Prosternal spine rather large, erect, con
ical, and blunt. Mesosternal interspace much (male) or slightly 
(female) longer than broad; metasternal lobes attingent (male) or 
approximate (female). Tegmina either abbreviate, broad, lanceolate, 
attingent, slightly longer than the pronotum, or fully developed, sur· 
passing the hind femora, rather broad and equal with well-rounded 
tip. Hind femora long and slender, the genicular lobes pallid, with a 
transverse, dnsky basal stripe ; hind tibiae glaucous or sometimes yel
lowish, with 11 to 13 spines in the outer series. Abdomen compressed, 
mesially carinate, apically clavate and recurved in the male, subgenital 
plate narrow and long, with the lateral margins ampliate at base, apical 
margin mesially pinched but not elevated, no subapical tubercle; furcula 
consisting of a pair of short, slender, widely separated teeth, nearly 
parallel; cerci compressed, styli form, and rather small. A monotypic, 
though dimorphic, genus,, very similar and closely related to M elano
plus. 

Phoetaliotes nebrascensis Thom. 

Phoetaliotes nebrascensis has. as yet, been taken in Minnesota 
only in the short-wing-ed form, P. n. nebrascensis. The long-winged 
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form, to which the varietal name P. n. volucris has been· applied, may 
yet be found within our borders since it occurs in Nebraska. The 
species may readily be recognized by the generic characters and by 
reference to Plate I, 9. It is an active insect and has been found 
under widely varying ecological conditions. The following notes, 
made in Iowa, are of interest in this connection. "It appears at first 
glance very much like some of the brachypterous forms of M elanoplus, 
but the compressed body and prominent head serve to separate it 
even in the field. We first took it at Fort Dodge in sweeping tall 
grasses, in an upland meadow; a more careful examination of the 
vegetation resulted in the discovery of numerous specimens, crouching 
among the stems and dead leaves at the bases of the plants. At 
Eddyville and Bayfield it was found among Carices and Junci along 
streams, while at Onawa it was taken among the Saggitariae in the 
margin of a pond." Exactly similar conditions and variations have 
been noted in Minnesota, and we have taken it here in low marshes, 
along lakes, and at the tops of high gravelly hills sparsely covered 
with grasses and weeds. We have taken this species at Pipestone, 
Mankato, Fergus Falls, Detroit, Wadena, and Mahtomedi. 
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EXPLANATION OF PLATES 

Plate I. Some Minnesota Grasshoppers. 1. Orphulella speciosa. 2. The dif
ferential locust, M elanoplus differentialis. 3. The sprinkled locust, Chloealtis 
conspersa. 4. M elanoplus gladstoni. 5. The clear-winged locust, Camnula 
pellucida. 6. The short-winged locust, Stenobothrus curtipennis. 7. The 
pale-green locust, Hesperotettix pratensis. 8. The clouded locust, Encop
tolophus sordidus. 9. Phoetaliotes nebrascensis. IO. M elanoplus minor. 

Plate II. Some Minnesota Grasshoppers. 1. Arphia pseudonietana. 2. The 
Carolina locust, Dissosteira carolina. 3. Dissosteira carolina, young stage. 
4. Dissosteira carolina, showing color variation. 5. The two-striped locust, 
Melanoplus bivittatus and red tibia from Melanoplus femoratus. 6 and 7. 
M elanoplus bivittatus, three immature forms. 8. The red-legged locust, 
M elanoplus femur-rubrum. 

Plate III. Some Minnesota Grasshoppers and Crickets. 1. Spharagemon 
aequale. 2. The slender meadow grasshopper, Xiphidium fasciatum. 3. The 
small, striped ground cricket, N emobius fasciatus. 4. A cricket-like grass
hopper, Ceutophilus sp. 5. Xiphidium nigropleurum. 6. The clouded 
locust, Encoptolophus sordidus, female. 7. The lesser migratory locust, 
1\felanoplus atlanis, and sectional view of last segment of male. 8. llielan
oplus collinus, with dorsal view of male genital plates of M. luridus on 
reader's left and M. collinus on right. 

Plate IV. Some Minnesota Grasshoppers. 1. A. Chloealtis conspersa. B. Di
chromorpha, gray form, F. L. Washburn. 2. Egg pod of Chloealtis con
spersa, C. W. Howard. 3. Mecostethus platypterus, F. L. Washburn. 4. Ar
phia sulphurea, F. L. Washburn. 5. Hippiscus zapotecus, F. L. Washburn. 
6. Mestobregma cinctum, F. L. Washburn. 7. Melanoplus dawsoni, F. L. 
Washburn. 8. Eggs of M elanoplus bivittatus, about August 1, C. W. 
Howard. 
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