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Some of the More Important Insects of
1903.

By CLARENCE P. GILLETTE.

GRAIN BUG.
The Grain Bug (Pentama sayi Stal.*)
[Pl I. Fig. H.]

Early in August complaints came to the Experiment Station
of a large green bug that was doing extensive injuries to grain and
other crops in Montezuma county. Mr. S. A. Johnson was sent to
investigate the trouble. He went directly to Cortez and was
greatly assisted in the work by Mr. P. S. Taylor of that place.
The following is an extract from Mr. Johnson’s report of what he
found: 3
“Mr. Taylor took me to a number of fields of wheat and oats
that had been injured by the green plant-bug. He says that the
bugs appeared in great numbers in the fields of grain when they
were just heading out where they- a¢cumulated upon the heads
and seemed especially to suck the juices of the forming kernels.
As the grain would reach maturity the bugs would migrate to oth-
er fields where the grain was not so far advanced. At present the
attack is less severe, much of the grain having matured but still
in most fields four or five strokes of an insect net will collect a
handful of the bugs and many of the insects are upon the lower
portions of the plants and upon the ground. The injuries in the
grain fields are indicated by the presence of the blasted heads that
have few or no kernels in them and which have ripened and turned
white prematurely (see plate I1. Fig. A.).

“The injury to oats was very severe. In some cases entire
fields of grain appeared to be destroyed. Often the heads were
blasted from the punctures of the bugs before they appeared above
the leaf sheath.

“The insect seems to be a rather general feeder. It was re-
ported upon first cutting of alfalfa, and upon sunflowers, sage and
garden vegetables, especially peas. But very few were obtained

*Determined for us by Mr. E. P, VanDuzee; also by Mr. Otto Heidemann, through the
kindness of Dr. L. O, Howard.
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sweeping alfalfa with the net and it seemed probable that those
taken in this manner might have come from the weeds. In case
of peas and beans the pods were chiefly attacked and the juices
were extracted from the seeds within. A peculiar effect upon the
peas was that the punctures introduced or prepared a way of en-
trance for a fungus which soon rendered all the seeds unfit for use.

“No one remembered having seen the insect in injurious num-
bers before and some believed that the insect had migrated into
their midst from farther down the river where it was reported that
the bugs were still more abundant, and where they did some in-
jury last year.”

The following letter giving an estimate of injuries in Monte-
zuma valley was written by Mr. P. S. Taylor, Oct. 21, 1903, in
reply to my letter of inquiry:

“The bugs first appeared in the valley about the 20th of May, com-
ing from the southwest for three days in succession. These lighted
mostly on alfalfa fields where they deposited their eggs, which hatehed
about two weeks later.

““The bugs remained on the alfalfa until the first cutting of hay was
made. Then, (about the first part of July) they left the hay fields going
to adjoining wheat fields where for a time they sucked the sap from the
wheat plants. As soon as grain formed in the heads the bugs bored in-
to it, drawing their nourishment from the soft grain. This they contin-
ned until the wheat either hardened or was killed.

‘“‘Leaving the wheat they attacked oat fields in August, working in
the same manner as on the wheat. But the damage that was done to
oats was not nearly so great as that done to wheat.

‘““By the first of September nearly all the bugs had disa})peared and
so far as I could determine there were no eggs deposited after the first
lot in June. The damage was done almost entirely in the lower part of
the valley, on an area of 725 acres where an average yield for the past
eight years was 35 bushels per acre, or a total of 25,375 bushels. The
vield of the past season on the same number of acres was 15 bushels %
acre, or a total of 10,875 bushels. This would show a shortage of 14,
hulslhe]s and a money loss atpresent prices of over thirteen thousand
dollars.

““Some fields of grain were entirely destroyed while others were in-
jured only in spots.”’

Respectfully yours,
P. S. TAYLOR.

The following is an extract from a letter received from Mr.
M. V. B. Page, of Fruita, Colo., dated August 6:

‘I am sending you samples of a bug that is destroying crops of all
kinds but more especially potatoes, by sucking the sap from the stems
of the plants. They are upon oats as well. They come in patches and
then spread over the fields. I first discovered them in a small pateh of
ten acres of early potatoes a week ago and now they are all over the
patech. I find nosmall ones; all seem to beof the size of the sample sent.”’

This bug is a clese relative of Lzoderma wuhleri which was
reported by Saunders in Bulletin 57 of the South Dakota Experi-
ment Station and the habits of the two insects seem much alike.
The species that has been so abundant in the southwestern por-
tion of Colorado the past summer is generally distributed over the
mountainous portions or the State and has frequently been taken
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from native plants for the College and Station collections. Mr. C.
R. Jones, a special student in entomology here, found this bug
common above timberline at Silverton, Colo., the past summer
where he was collecting. Specimens are seldom taken at Fort
Collins.

The insect is single brooded.

There was a great advantage this year in having grain ripen
early. Fall wheat escaped the injuries almost entirely.

GRASSHOPPERS.

The destructive grasshoppers (locusts) which are usually very
numerous over a great portion of the agricultural section of the
State were comparatively few in number this year except in limited
sections. The previous year was marked by unusually severe
grasshopper depredations and the small number of these insects the
present year is probably due to the prevalence last year of the na-
tive grasshopper disease, Lmpusa grylli On the other hand,
there has been very little of this disease among the grashoppers
the past summer and fall.

The Australian Grasshopper Fungus, was experimented
with again this year. Several tubes of the fungus were sent di-
rectly from the Colonial Bacteriological Institute of the Cape of
Good Hope through the kindness of the director, Dr. Alexander
Edington. The cultures were received in an excellent condition
and were used in the field and in our breeding cages but in no case
were we successful in killing any of the grasshoppers as far as we
could determine. As this is the second year that we have worked
with this disease without obtaining any apparent results, I can see
no reason to encourage Colorado farmers to hope for relief from
grashopper depredations through the use of the African grasshop-
per fungus (Mucor sp.)

A new grma/zqﬁpu remedy known as “Criddle mixture” has
been reported very efficient for the destruction of grasshoppers in
Manitoba. It consists of a mixture of fresh horse manure, salt
and Paris green which is distributed about the fields where the
grasshoppers are numerous. In our experiments the ingredients
were used in the following proportions:

Hresh® horse smapure .« =L 's & W40 giarts,
BagrelSalt i S Ut 0in futy 9 tad 0 d e 2 iguartsl
Paris green . . . -0 & F o

The preparation was repeatedly used in breeding cages and
in field tests. Inno case were the results very encouraging so long
as there was green food obtainable. Poisoned alfalfa leaves and
poisoned bran were used in comparison with the Criddle mixture
and of the three the bran seemed most efficient. None of these
preparations gave results that were very satisfactory.
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Mr. Conrad Schaffer, an extensive and intelligent farmer liv-
ing at Deuel, Colorado, decided to try the Criddle mixture and in-
duced several of his neighbors to join with him and make a thor-
ough test. In a verbal report to the writer on October 20, Mr.
Schaffer said the mixture did but little good. He said he had
much better results with a mixture of bran and Paris green that
was moistened with just enough refuse syrup from a beet sugar
factory to make the mixture adhere in small balls. These balls
of poisoned bran were distributed about 20 feet apart along potato
rows and in other places where the grasshoppers were abundant.

CUTWORMS.
The Army Cutworm (Chorizagrotis auxilaris.®)
[Pl 1. Fig. A. B. C. D.]

which is usually as numerous as all other species put together in
northern Colorado, occured in more than its usual abundance last
spring. The moths have a strong propensity for getting into
buildings whether there are lights inside or not. It is a common
thing for these moths to appear in large numbers upon the insides
of windows during May and June. The moths also conceal them-
selves among the leaves of trees during the day time. The abun-
dance of the moths was especially remarkable during the summer
of 1902 and many inquiries were received at the Station concern-
ing them. A stick or a stone thrown into a tree when they were
most numerous would often cause hundreds to fly out for a few
seconds then they would return. They were such an annoyance
about lamps in houses that the occupants of the home would blow
out the lights and go to bed just to get away from the nuisance.
So that the unusual cutworm invasion of the past spring was
only the sequel of the abundance of moths the preceding summer.

This is the species treated by Dr. Wilcox in Bulletin 17 of
the Montana Experiment Station. It is a native of the Rocky
Mountain region. I have found the moths not uncommon in this
State,near to timber-line under the loose bark of stumps.

Specunem of the spring brood of moths have been taken at the
Station between April 16 and July 10,and are usually most abund-
ant about the first of June. The fall brood has been taken from
September 13 to October 12. A queer circumstance in connection
with my studies of this moth is, I have never been able to find
fully developed ova in the females of the first brood though hun-
dreds have been dissected and examined. In the great majority of
cases there has been no indication of ova in any stage of develop-

*Chorizagrotis auzilaris having prforlt,y. I have included with it forms commonly de-
termined as introferens and agres{is bﬁomme in alarger series there seems to be every
gradation between the three forms and because they always occur together and rise
and fall together in numbers 8o far as my exgerience has gone. The specimens in the
collection were determined by Dr, J. Smn also by Mr. Otto, Heidemann through
the courtesy of Dr. L. O. Howard. '+ . i
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ment. The females taken in the fall have, almost without excep-
tion, contained fully formed ova. Neither have I ever known the
fall brood to be noticeably adundant, only occasional specimens
being taken.

About the first of May there were several newspapers of the
State reporting the presence of some kind of army worm in mil-
lions in different localities. On April 31 I went to Fort Morgan
where extensive injuries from such an insect were reported. In
company with Senator W. A. Drake, several farms were visited -
and the injuries of the worm noted. Inone instance the Chapman
brothers had sowed alfalfa seed in the spring of 19o2 and secured a
good stand and then the alfalfa suddenly disappeared, from some
unknown cause,for a distance of four or five rods along the border
of the field adjoining wild land. The strip was re-seeded May 28
and a good stand secured which grew thriftily throughout the sum-
mer. The past spring alfalfa in this field made a good start again
and at the time of my visit it was rapidly disappearing. An ex-
amination showed the cause to be cutworms.

Another field of the previous year’s seeding belonged to Mr.
Burnett and seemed to be perfectly bare, but on examination the
little alfalfa stocks could be seen everywhere, but the leaves and
tender new shoots had all been eaten down b, the worms.

On Senator-Drake’s farm a large field of virgin soil had been
plowed and sowed to barley early in the spring. The barley came
up nicely all over the field and then suddenly disappeared. To
one driving past this field there was no evidence that there had
been a green thing growing there a few days before. 1 went into
the field and could not find a single spear of barley but upon dig-
ging down from one to two inches could find the stubs of the young
plants and the worms. The senator told me later that the barley
did not appear again so that the fields had to be replanted.

Other fields were visited and it soon became evident that there
were two types of injuries. In some cases the fields of grain and
alfalfa were attacked about the borders only, while in others the
injuries seemed equally distributed throughout the field. A little
inquiry revealed the fact that in all cases where the virgin soil had
been plowed in the spring and seeded the injuries were distributed
throughout the field, but where the virgin soil had been plowed
the previous fall or summer, the cutworm injuries were only no-
ticed about the borders of the fields and only those borders that
were adjacent to wild land. TFort Morgan is in a grazing region
and the ground is pretty well covered with a mixture of gramma
and buffalo grasses which are evidently among the native food
plants of this cutworm, in fact the worms were found feeding upon
these grasses.
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About the first of May reports began to come in of extensive
injuries to sugar beets from cutworms. As near as could be deter-
mined not less than four or five hundred acres of beet land in
Northern Colorado had to be re-seeded this year because of the rav-
ages of cutworms. Next to virgin soil, the fields that were in
grain the previous season seem to have suffered most and barley
seems to have been the grain that attracted the moths for the dep-
osition of their eggs far more than anv of the others.

On May 29, in company with Mr. H. H. Griffin, one of the
field agents for the Fort Collins Sugar Company, I visited Mr. John
Hice’s farm near Fort Collins. He partially plowed a field of bar-
ley stubble late last fall and then finished plowing in the spring
and put the field in to beets. The beets on the fall-plowing were
in very good condition, but upon the spring plowing they were so
badly taken by the worms that it was decided to re-plow the entire
field and seed again. At that date, May 20, the worms were fast
disappearing and many pupz could be found and fields seeded af-
ter this date were not seriously attacked by the worms. The
spring was unusually late this year so that it is probable that in
an ordinary season the cutworms would do little injury to beets
after the 1oth or 15th of May, or after the moths begin to appear
upon the windows or about the lights of our houses. May 2oth
was the first date we noticed them upon our windows the past
summer,

On May 30, Mr. S. A. Johnson went to Aurora, a suburb of
Denver, to investigate cutworm injuries and was aided in the work
by Mr. H. Rauchfuss, who had written the Station concerning the
injuries by the worms. Mr. Johnson found the worms mostly full
fed or in the pupa state. The worms were pupating about two
inches beneath the surface in vertical burrows with the head of
the chrysalis towards the mouth of the burrow. The earthen
cells at the bottom of the burrow were quite firm though they could
be crushed without difficulty between the thumb and fingers. A
quantity of the worms were brought into the laboratory and placed
in breeding cages for the purpose of rearing the moths and it was
found that nearly half of the worms were parasitized. The ma-
jority of the parasitized individuals seemed to be entirely eaten out
beneath the skin and to be packed full of minute pupee of a species
of Copedosoma. In one instance 1705 of the adults issued from a
single worm. See Plate I. Fig. D. Two Ichneumon parasites
(Zchneumon longulus and Amblyteles subrufus) were also bred
from the worms. :

Two pupz and worms brought into the laboratory the last of
April began appearing as moths June 26.

Plowing during the summer, or fall and keeping the ground
clean of all vegetation until winter will give almost perfect pro-
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tection against these cutworms unless there are adjacent infested
lands from which the worms may migrate into the borders of grow-
ing crops.

The clandestine cutworm, (Noctua clandestina.)

A dark brown, almost black species, without conspicuous mark-
ings upon the wings, is also common each year in the north-eastern
portion of Colorado, at least. It is a little later than the preceding
epecxes, the moths appearing about the lamps as those of Chore-

azgrotis auxilaris are becoming scarce. I have never known it
to be nearly so numerous as that species.

LEAF ROLLERS.
The Fruit-Tree Leaf-Roller (Caceecia argyrospila Walk.)
[Pl I. Figs. E and F.]

This insect in company with Cacwcia semijerena, the boxel-
der leaf-roller, has an interesting history in Colorado. Thirteen
years ago both were destructively abundant in Northern Colorado
in the vicinity of Fort Collins and Greeley. Their numbers have
gradually grown less in that portion of the State until the past
year or two, when they have not occured in sufficient numbers to
attract attention much north of Denver, while they are very de-
structive to the foliage of fruit and box-elder trees in that city and
in the vicinity of Colorado Springs.

Many of the Tortricid moths vary greatly in color markings
so that it is often impossible to distinguish between species without
rearing the moths from single patches of eggs. There has been
so much of this variation in the moths that I have been grouping
under the name C. argyrospila that 1 decided to rear a few “fami-
lies” from separate batches of eggs. Six egg-batches were placed
in separate cloth sacks and each sack tied over a limb of a plum
tree on April 23, when two of the patches, (numbers 1 and 5 of
the following diagram) were beginning to hatch. These sacks
were frequently examined and when the larve were nearly grown
the contents of each sack were brought into the laboratory and
placed in a separate breeding cage and the transformations noted
until the moths all appeared. The records of the six cages are
given as follows:

SUMMARY OF SIX BREEDING-CAGE RECORDS UPON TRANSFORMA-
TIONS OF CAC(ECIA ARGYROSPILA.

Cage numbers 1§ 2 3 4 5 6
Began Hatching |April 23 | did not April 23

First Pupa une 2 | hateh. June 2 | June 2 | June 2
Last Pupa June 13 June 17 | June 11| June 20
First Moth June 15 June 13 | June 13 | June 13 | June 13
Last Moth June 25 June 30 | July 1 |June 19| June 29




10 BULLETIN 04.

As egg-patches 3 and 4 were not hatching when placed in the
sacks but gave pupz and moths as early as any, it is to be presumed
that they were not more than a day behind those in cages 1 and 3.
This would make the shortest time from hatching of the egg to
emergence of adult moth 50 days and the longest time 68 days. It
is rather remarkable that in the four cases noted the first pupation
occured on the same date, June 13. This would indicate about 11
days as the ordinary time spent in the pupa stage.

Moths bred from the same batch of eggs vary in color from a
dark rusty red with only one conspicious pale yellow patch in the
middle of the costal margin of the anterior wing to a light straw
yellow with only faint indications of the rusty coloration outlined
in a very light rusty brown. There is one typical pattern of the
dark markings however, which can be traced throughall the speci-
imens. Figs. E. and F. Plate I. show twelve of these moths in
two rows. All in the front row were bred from a single patch of
eggs. Those in the second row are from two other patches. That
all the moths from the five cages are of the same species is proven
by the fact that each group has one or more moths that are exact-
ly like some in all the other groups.

Lxperiments for the destruction of eggs. Several laboratory
tests were made to determine the effect of certain insecticides up-
on the egg-patches early in the spring. They resulted as follows:

Kerosene emulsion that was one-third kerosene was applied
to 6 egg patches. Nomne of the eggs hatched.

Kerosene emulsion that was one-fourth kerosene was applied
to 7 egg patches. One patch hatched well, one partially, 5 not at
all.

Kerosene emulsion that was one-sixth kerosene was applied to
6 egg-patches. From one patch two larve emerged and from 5
none hatched.

Crude petroleum was applied to 5 egg-patches, and none
hatched.

Whale-oil soap, 1 pound to 1 gallon of water was applied to 8
egg patches. Three hatched well, 2 partially and 3 did not hatch
at all.

Whale-oil soap, 1 pound to 2 gallons of water, was applied to
7 egg-patches; three hatched well, one hatched about half, two
hatched a very few, one did not hatch at all.

Whale-oil soap, one pound to four gallons of water was ap-
plied to six egg-patches; two hatched well and four did not hatch
at all.

Lime salt and sulfur was applied to five patches; four
hatched well and one did not hatch at all.
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Whitewash composed of lime one pound, water two quarts,
was applied to eight patches; one patch hatched well, five patches
hatched about half of the larvae and two hatched a very few.

Lime wash in the proportion of two pounds to three gallons
of water was applied to seven egg-patches all of which hatched
well.

Arsenite of lime in which there was about one pound of ar-
senic to 100 gallons of water was applied to six patches of eggs;
one patch hatched well, three hatched about half the eggs, two
hatched but very few.

Arsenate of lead in the proportion of a pound to five gallons
was applied to 12 patches of eggs; five patches hatched well, two
hatched about half of the eggs, two hatched a very few larvee and
three hatched none.

From these tests we are encouraged to think that crude pe-
trolenm and the stronger emulsions may be used quite successfully
for the destruction of the eggs before the leaves appear in the
spring, but whale-oil soap, whitewash, lime-sulfur-and-salt, and
the arsenical poisons do not give much promise. Our whale-oil
soap was very hard and probably not of good quality.

The Choke-Cherry Leaf-Roller (Cenopsis testulana Zell.)
Pl. I. Fig. G.

This leaf-roller is occasionally quite abundant among the
small choke-cherry bushes in the foothills near Fort Collins where
it builds extensive and rather loose webs. Itisalso an extremely
variable species. In some the fore wings are pale yellowish brown
almost without dark markings, in others the fore wings are a deep
and rather dark rust-brown without any signs of light markings
while a majority have sulfurous yellow back-ground more or less
heavily marked with rust-brown. See the third or lower row of
moths in Plate I. Fig. G.

BEET WEB-WORM (Loxostege sticticalis Linn.)*
[Pl. 1. Fig. 1.]

On July 11th the writer was called to investigate the injuries
being done by a horde of small striped caterpillars to onions and
cabbages on a farm near Fort Collins. On visiting the farm in
question it was found that in the center of a large field there was
a small area, perhaps an acre, that wasabove irrigation and which,
being neglected, had grown up to lamb’s quarter. Upon these
weeds the worms had fed until the plants were brown and dry.
The worms then left the dead weeds and marched out like an in-
vading army into the cultivated crops of omions and cabbages
which they were devouring very rapidly at the time of my visit.

*Determined by Mr. Coquillett through kindness of Dr. L. O. Howard.
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Two days later, word came to the Station that some worm
had appeared in great numbers in many of the fields of young
beets. A ride through the infected area in company with Mr.
Charles Evans, manager of the Fort Collins Beet Growers’ Associa-
tion, revealed the fact that nearly if not quite all of the injuries
from worms were to fields that had been plowed in the spring. In
most of these fields considerable alfalfa was growing at the time
of our visit.

To avoid such injuries as the above, do not allow lamb’s
quarter (Chenopodium sp.) to grow in proximity to other crops,
and, in case alfalfa ground is to be put in to cultivated crops it
would be better to plow the previous fall, but in any case keep
the ground sufficiently cultivated to keep down any growth of
alfalfa which might attract the moths for the purpose of egg-lay-
ing early in the season. '

THE GOOSEBERRY FRUIT-WORM (Dakruma Convolutella) (?)

The gooseberry fruit-worm has become a serious pest, espec-
ially to currants, along the foot hills of the eastern slope in this
State. It is not uncommon to hear that this insect has destroyed
the greater portion of the crop. It also feeds freely upon a com-
mon wild currant, Rzbes auwrium, which grows in the foothills, a
fact which adds much to the difficulty of keeping the pest in check.

PLANT LICE (Aphidide.)

Several species of plant lice were extremely abundant again
during the past summer. Various iusecticide substances have
been used experimentally against these lice both in the egg and in
the later stages and a press bulletin, No. 20, entitled “Plant ILice
and their Remedies,” written by Mr. S. Arthur Johnson has been
issued by the Station.

The apple plant louse (.Apkis pomi) has been extremely abun-
dant and quite destructive to small trees in some localities, For
several years past there have been many trees, particularly small
ones, that have had many of their small limbs literally blackened
with eggs of this insect. Such trees are common in the orchards
of Northern Colorado during the present fall. T have observed
such trees for several years and have never known more than a
very small fraction of the eggs to hatch in the spring. In fact in
some cases I have been unable to find that any of the eggs upon a
tree have hatched. I am confident that not more than one egg in
a thousand hatched in the vicinity of Fort Collins last spring and
yet by the middle of June the lice were common in orchards and
gradually increased in numbers so that from the middle of July
on through the summer the lice on the apple trees of this section
were exceedingly numerous. I have never seen any evidence that
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this louse has an alternate food-plant in Colorado, at least it is con-
tinuously upon apple,and pear trees from the opening of the leaves
in spring until the eggs have been deposited in October and No-
vember.

The green plum louse,(.Apkes pruni,) the black cherry louse,
(Myzus cerast,) the boxelder louse (Chaitophrous negundins,) the
snow-ball louse (Aphis viburni)and the woolly louse (.Schizoneura
lanigera) of the apple, were all of them specially abundant. The
beet-root louse ( 7ychea brevicornis) has been reported by Mr. P.
K. Blinn, field agent for the Station in the Arkansas Valley, as
quite generally distributed in the beet fields in the vicinity of
Rockyford and as attacking the roots of many weeds. He reports
a louse that seems to be this species as very abundant and quite
injurious to the common garden purslane. Omne beet field of eight
acres near Fort Collins, investigated by Mr. Johnson, has been
badly infested by this louse and, apparently, the crop has suffered
considerably from it.

A full report upon the results obtained from the use of insecti-
cides for the destruction of the lice and their eggs will be given in
a bulletin later, after farther tests have been made. I may say
here that we seem to have been entirely successful in destroying
eggs of the lice with strong applications of kerosene emulsion,
crude petroleum or whale-oil soap, made early in the spring.

FALSE CHINCH-BUGS (Nysius minutus and N. californicus).

These two species of false chinch-bugs are abundant in Colo-
rado and their combined attacks upon mother beets in the Arkan-
sas valley make it almost impossible to grow beet seed there. Mr.
P. K. Blinn, writing under date of June 29, 1903, said he had just
collected in one hour’s time 20 pounds of these bugs from a patch
of mother beets by brushing the insects into a dish held in the
hand. Mr. Blinn also reported radishes, and mustard, planted
near the beets as trap crops, of no value as the bugs were as abun-
dant on the fields of beets as on the trap crops. He also stated
that mother beets grown in a field surrounded by oats were not in-
jured by the bugs. These bugs seem partial to plants of the mus-
tard and goose-foot families and I do not remember to have seen
them attacking any of the grasses. It is possible that any of the
grains would afford barriers that would be rather effectual in ex-
cluding them. Wild mustard is a favorite food-plant for these
false chinch-bugs. About nine-tenths of the specimens received
from Mr. Blinn from beets were (V. manutus.)

Some have thought these insects to be the chinch-bug of the
prairie states farther east, but such is not the case.
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WESTERN WHEAT-STEM MAGGOT, (Pegomyia cerealis n. sp.*)

On the sth of last May complaint came to this office that a
wheat field that was looking all right ten days before had, for
some reason, died down badly. Mr. Johnson went to examine the
field and returned with a quantity of wheat stems with maggots
in their centers. There were ten acres in the field and the inju-
ries were so severe that it was decided that all would have to be
plowed under, which was done, and the field planted to sugar beets.
The field had been sown to wheat for three years in succession
and had been fertilized heavily with barnyard manure the past fall
and sowed to winter wheat which grew but little in the fall but

which made a fine stand in the spring. .
The maggots burrow down the centers of the stems and feed

where the latter are most tender, an inch or two beneath the sur-
face of the ground. At the time of examination, May 5, many
light colored dipterous pupze were found an inch or two beneath
the surface close to the plantsupon which they had been feeding.
These pupee broughtinto the laboratory began giving flies June 6.
The early appearance of pupee in the field makes it seem likely
that the eggs may have been laid the previous fall. If this was
not the case, the flies must have emerged very early in the spring.

DESCRIPTION.

The maggots are dirty yellowish white in color and measurebetween
6 and 7 mm. in length by 1.5 to 1.70 mm. in diameter. At the small or
anterior end the two jaws show distinetly and at the posterior end the
two spiracles are black and above them is a shining black plate or chi-
tinous piece which terminates in two short stout spines. The puparium
is like the maggot in length and thickness, it is straw-yellow at first but
darkens rapidly as the time for the emergence or the fly draws near.
The black plate and spines of the maggot also show plainly and the ex-
treme anterior end is blackened.

The Adult Flies. Female: length about 5.5 mm. exclusive of oviposi-
tor. Color of head and body rather uniform light gray, set with large
and small black bristles that arise, each from a small black spot. Eyes
dark reddish brown, naked, separated in front by a space nearly equal
to the diameter of an eye; antenng black, the ariste also black and
slightly plumose to the tips. Color of head like that of thorax except
for a slight golden tint upon the face. There are five moderately stout
bristles in a row parallel with the inner margin of the compound eye on
either side and another row of about 20 of these bristles along the pos-
terior border of each eye, the two at the upper angle of the eye being
larger than the others. On the thorax there may be distinguished one
median and, on either side, two lateral darker stripes which are
quite distinet, and upon each of which a row of stout black bristles
arises. Scuttelum with four setee, two very stout ones near the tip
and one not so large near each posterior angle. Abdomen rather thick-
ly set with stout black setse of moderate size, the largest ones arising
from near the posterior margin of the segments. Femora cinereous like
the body except at the knees where they echange to light amber which is
the color of all the tibias; the tarsi of all the legs are deep black. The
wings are hyaline, tegulse and sub-tegulee small and nearly equal and
amber in color, as are all the large veins.

*Specimens submitted to C. W. Johnson were referred to Mr. Coquillett,who deter-
mined them, “Near Pegomyia ceptorum, but apparently distinet.”
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The males differ from the females in being of a dark cinereous brown
color. The femora are also of the same color and the tibisge are much
darker than in the female. The eyes are very much larger being sub-
attingent in front of the ocelli.

Described from nine males and ten females bred from stems
of winter wheat.

The injuries of the fly seem to have been confined to the one
field. Mr. S.A. Johnson and Mr. Fred Bishopp examined a large
number of fields of winter wheat in the vicinity of Fort Collins
but in no case did they find farther injuries by this insect.

The summer and fall habits of this fly are unknown.

A wing of this fly is shown in Fig. C., PL. 1L

Aspidiotus forbesi. A card from Prof. T. D. A. Cockerell, of
Colorado College states that he has found this scale abundant upon
a bush of Cercocarpus parvifolius growing upon a hillside at
Colorado City. This is a matter of sufficient importance to war-
rant mention of the fact in this report. It seems to be the first
record for the species in Colorado.

(Explanation of plates.)

Plate I. A, B, C, three forms of the army cutworm moth (Choriza-
grotis auzilaris;) D, two living cutworms, a chrysalis, a dead parasi-
tized cutworm and two earthen cells of the same species; E, moths of
Cacecia argyrospila (fruit-tree leaf-roller), all bred from one pateh of
eggs to show wvariation in markings; F, moths of the same species se-
lected from specimens bred from two patches of eggs; G, choke-cherry
leaf-roller (Cenopis testulana Zell.), all from one tent showing variation
in eolor; H, Grain-bug, (Pentatoma sayi Stal), and wheat kernels shrunk-
en from attack of the bug, also two plump Kkernels for comparison; I,
two larvee of web-worm (Loxostege sticticalis Linn.)

Plate IT. A, head of oats blasted from attacks of grain-bug (Pentato-
ma 8ayi), only three developed kernels; B, apple injured and deformed
from application of too strong spray of Paris green; C, wing of western
wheat stem-maggot (Pegomyia cerealis).
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Annotated List of Colorado Orthoptera

From Material in the Collections of the Colorado Agri-
cultural College and Agricultural Experiment Station.

PART I

Including Families Forficulidae, Blattidae, Mantidae, Phasmidae and Acridiidae
BY CLARENCE P. GILLETTE.

INTRODUCTION.

Since coming to Colorado about thirteen yearsago, the writer
has done what he could to make the rich and varied insect fauna of
the State known to the world. First, the Cynipide were published
upon in the Canadian Entomologist and in FEntomological News
during the years 1892, '93 and ’94. Then Bull. 31, “A Prelimi-
nary List of the Hemiptera of Colorado,” by Gillette and Baker,
was published by the Experimeant Station in 1895. In 1898 Bull.
43 was issued giving a list of the Lepidoptera in the College col-
lection with the accessions notes upon them and also giving de-
scriptions of a few new Jassidee from the State; and the same year
the writer prepared a monograph of the “American Leaf-hoppers
of Subfamily Typhlocybinge” which appeared in Vol. XX of the
Proc. of the National Museum which included much Colorado ma-
terial. When Prof. E. D. Ball came to this department as first
assistant in 1897 he had already become a writer upon the family
Jassidee and was encouraged to continue his systematic work with
this group, with a cpecml view of working up the Colorado fauna,
and his articles since that time have added much to our Lnowledge
of Colorado Hemiptera. Mr. E. S. G. Titus wrote his thesis for
the degree of M.Sc. upon “Colorado Bees,” a bound copy of which is
in the College library; and Mr. Titus also wrote numerous articles
treating of Colorado bees that were published in the Canadian
Lntomologist. Our entire College collection of Colorado Coleoptera
were sent to Prof. Wickham to be used by him in making out his
list of Colorado Coleoptera which he published in the Canadian
Entomologist. Many other papers have appeared from the pens of
other entomological workers in which they report upon insects
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from the collection of the Colorado Agricultural College andjthe
present paper is another attempt to add to the existing knowledge
of the insect fauna of the State. T hope to follow this paperat no
distant date with another giving our records upon the remaining
families of the order Orthoptera.

It is hoped that the present paper will be found fairly free
from errors in determinations. There are still a few species of
Acridiidee not reported because of uncertain identifications and it
is probable that, in a few instances, I have included under one
name forms that have been considered distinct but which I could
not separate except from differences in size or coloration.

BROODS.

All of our records point to one conclusion, and that is thatall
the species here reported are probably single-brooded.

The number of species reported in this paper are:

Horflcalidep: 0L 0 e e e s s 0
Blabtidee = P8 F s el o0 T o S N b e
IMantideet s vt S g8 I el AR el BT AUy e i
iRbasmrdet. o Lo Tl de el RE G R ST
T e 0 {2 2 el i b SR R e 0 s s UL sl

Rotalb BN o s R NS

DISTRIBUTION AND BARRIERS.

There are almost no cases where sharp lines of limitation in
this State shut in the distribution of a species. T'he Continental
Divide, and the line made by the sudden breaking of the eastern
plains into the foothills and canons of the eastern slope, come
nearest to being such barriers; and a few species seem rather close-
ly confined to the area lying above timberline upon the mountain
ranges. As a general rule, species that occur over the eastern
plains also occur for some distance into the mountainous region
but they seldom range higher than 7,000 or 8,000 feet, and many of
the plains species occur but a very short distance in the hills. On
the other hand mountain species that are common at 9,000 and
10,000 feet altitude are seldom found outside the foothills. Some
species occurring abundantly above timber-line may be found all
the way to the base of the eastern line of foothills, and Blattella
germanica, that thrives so well at the sea shore, is equally prolific
and aggressive in eating houses at mines located above timberline
in the mountains. There are very few species except those that
follow in the wake of civilization, that occur upon both the eastern
and western slopes of the Continental Divide. A few species from
the south and east have found their way up the Arkansas valley
into the southeastern portion of the State that we have not found
elsewhere,and several species occurring in the Platte valley of the
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northern plains region we have not found occuring in the valley
of the Arkansas. g

The frontice piece is a map giving the main river sys-
tems and water sheds of Colorado with the points named where
our collections have been made. Upon page 20 I have given
a list of the places where collecting has been done, with their alti-
tudes, and with each species I have given all the localities from
which it has been taken by us. The reader will thus be able to
make out the distribution of such species so far as determined by

our records.
ACKNOWLEDGMENTS.
DETERMINATION OF SPECIES.

The Blattidee here reported have been determined by Prof.
Lawrence Bruner or by comparison with examples named by him.
The Mantidee and Phasmidae have been determined by Professor
Bruner, A. N. Caudell or E. D. Ball. The entire collection of
Tettiginee has been through the hands of Prof. Albert P. Morse
and are reported as named by him. The remainder of the Acrid-
iidee have been named very largely by comparison with examples
of the various species that were determined for the College by
Prof. Bruner or Dr. S.H. Scudder, to whom doubtful and unknown
species have been referred. The more readily determined species
have been named by E. D. Ball or the writer. All errors are
chargable to me,as I have worked over the entire collection during
the past year, adding many species and many new records and
changing many names. Prof. Morse has also determined several
species of Trimerotropis and Spharagemon for me.

COLLECTORS.

The collection upon which this report is based has been ac-
cumulated during the past thirteen years as the result of the ef-
forts of many helpers. An examination of 1,500 entries upon the
Accessions Book shows that about 50 per cent. of the records are
from collections and observations made by E. D. Ball, about 25
per cent. by the writer, and the remaining 25 per cent. by others,
most prominent among whom are S. A. Johnson, E. S. G. Titus,
E. P.Taylor, F. C. Bishopp and C. F. Baker. I have also received
several species from Prof. T'. D. A. Cockerell from the vicinity of
Colorado Springs and Pike’s Peak.

The original plan was to publish this report in joint author-
ship with Prof. E. D. Ball who was, at the time, my first assistant;
but after hisappointment to the Chair of Animal Biology in the Agri-
cultural College of Utah, this plan had to be abandoned. I wish
specially to acknowledge my obligations to Prof. Ball for the large
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amount of work which he did in collecting material and data and
making determinations preliminary to the preparation of this

report.

The photographic reproduction of the topographical map of
Colorado shown in this report is used with the permission of the
“Continental School Supply Company” of Denver who own the

original map.

PAPERS.

I am under special obligations to Professor Lawrence Bruner,
and Professor T. D. A. Cockerell for permission to publish their
papers describing Colorado insects in this report.

LOCALITIES AND

Aron (@) o riess 4,660
Alder (G) ... ..8,600
Alamosa (B).........7,640
ATTHE L L e eipinen: 10,240
ATLONIG0 o oris coivere 7,889
Bald Mountain......8,500
Boulder (G)........... 5,300

Buena Vista (B). .7, 9()7
(Cameron Pass(B)lO 000
Canon City (G) ...5,343
Cerro Summit (G)7,968
Chama (N M.) ...7,863
Claremont (G)...... 3,660
Colorado Springs ..6,000

Wortez (T cirewsns 7,000
b= n el e S e 6,500
Delta (G)s ccivenss on 4,980
DENVercsssont iz ine 5,200
Dolores (J) ....c...... 6,957
Durango.. .6,520
Dutch Georgf’ R(B)7 000
HAdy (G)it . o vercnvis 7,000
Elbert (G).oocee .o

Brie (G)...... -. 8

Estes Park (G)......
Fort Collins........... 5

Fort Morgan (B) .4,263
Hreaita (G s 4,500
Georgetown (G)...8,476
Glendevy (J). ..9,000
Glenwood Sp. (G).5,768
Golden (Q)............5,700

THEIR APPROXIMATE ALTITUDE.

Grand Junc’n (G)4,594 Montrose (GQ) ....... 5,811

. Gray’s Peak (G)l0,000 Nepesta (B).. 4,400
Greeley ....... .4 637 New Castle (G)....5,562
Gunnison i} North Park..........: 8,500
Gypsum (G).. ... 6, 3 Orohard (B).....c.:e. 4,591
Hague’s P’k(S) ll 000 Qursy (@) os-t.eaves 7,706
Hamilton (J)..... 6,400 Palisades(G). ........ 4,741
Hayden (J) ......... 6,800 Palmer Lake......... 7,237
Hebron) (J).0..... 8,500 Pagoda (J):.....4...0 6,500
Holly (B): s 3,400 Paonia (G)............ 5,500
Home (Bl e 9,000 Pinewood (B) ......8, 000
Idylwilde (J)....... 9,000 Pueblo (B)..............4 1668
Julesburg...... ...... 3406 Rico (B)::n vesvcon 8,737
La Fayette (G).. 5,179 Ridgway (Jo) ....... 7,600
La Junta .....-c.0v.e 4,061 Rifle ......cocieeerenenns. 5,310
1137 00T S 3,600 Rist Canon............5,500
La Salle....i...in: 4,663 Rocky Ford... ..... 4,177
EIAPOTEE) ¢.xzsmvesiaies 65,2000 Salida (Gh)s..osieeen: 7,050
Las Animas (B)..3,900 Silverton (Jo)...... 9,224
B 0 I R s e 6,163 Snyder (B)... 4 160
Leadville (G).. 10,200 Steamboat Spr gs 300
Little Beaver ...... 9:000; Sterling ..;...c.ideess 3,9_

Livermore .......... 6,000 Stove Prairie....-... 7,600
Lizard Head (B) 10,200 Timnath. ..............4,¢
Long’s Peak (G) 11, 0()0 Trinidad .....

Loveland (G) ...... a,OOO Walden (J). .8

McCoy (&) ..oeuneee 7,800, Ward (B)....si dis.s 10,000
McElmo (G) ......... 6,800 Wheat Ridge......... 5,300
Manitou (G). ..6,200 Windsor (G) ......- 4,900
MarshallPass(G)lO 856 Wolcott (G).c.omieeisn 6,976
Maybell (J) ........ 6000 Wiray (B esrerie 3,600
Mering (B)....... 4,()21 Yuma (G)...deniiise..4,128

The altitude given in each case is that of the town or place
itself. The grasshoppers referred to the different places were of-
ten taken at much greater altitudes. Silverton, for example, has
an altitude of 9,224 feet but the insects referred to Silverton were
taken on a mountain near by at an altitude of over 12,000 feet.
This will account for my giving altitudes farther on in this
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paper, for the occurrence of some of the species much higher than
the altitude of any of the stations where the species was taken.

NOTE—Names of places followed by the capital (B) were collected in by Prof. E.
D. Ball only: thuse followed by (J) were collected in by Mr. 8. A. Johnson only; those
followed by (S) were collected in by Dr.J. W. Skinner only; those followed by (Jo)
were collected in by Mr. Charles Jones only, and those followed by (G) were collected
in by the writer only.

Family FORFICULIDA.
We have not taken a representative of this family within the

State.
Family BLATTIDE.

BLATTELLA Caudell.
germanica Linn. Specimens in the College collection are from a
boarding house in Ft. Collins and from a boarding house at a
mine near Silverton at an altitude of 12,000 feet, where they
where very numerous in both instances,and a single specimen
from a hotel at Leadville.

NYCTOBORA Burmeister.
holosericea Klug. Omne male and one female taken at Ft. Collins,
June s5th, 1900.
mexicana Sauss. Occasionally introduced upon bunches of bananas
from the south.
PERIPLANETA Burmeister.
americana Linn. A few examples from Ft. Collins and Denver.
orientalis Linn. One specimen taken at Golden, Colo., April 3oth,
1902.
Family MANTIDZ.
YERSINIA Saussure.
solitaria Scudd. Specimens of what seems to be this species have
been taken at Ft. Collins, Palmer Lake, Durango and Alder.
They have been taken in open places running about in short
grass and so imitating the ground and dry leaves that they
are never seen until they move. Rare.

LITANEUTRIA Saussure.

borealis Brun. Specimens of this species have been taken at Ft.
Collins, Dutch George’s, Holly and at Stratton and Kimball
in Nebraska. Rare in Colorado.

minor Scudd. This species probably occurs quite generally over
the plains region east of the foothills and a few miles into the
hills, on dry grassy ground. Specimens have been taken at
Ft. Collins, Dutch George’s, Greeley, Pueblo and Trinidad.

obscura Scudd. A few specimens of what seems to be this species
have been taken on the western slope at Grand Junction.
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STAGMOMANTIS Saussure.

carolina Linn. A few specimens have been taken at Nepesta and at
Grand Junction.

Family PHASMIDE.
DIAPHEROMERA Gray.

veliei. Walsh, Taken at Holly, Sept. 8, 98, on corn, and at Jules-
burg Aug. 7, 1902 on grass on low ground. Rather common
in both instances. (Ball.)
PARABACILLUS Caudell.

coloradus Scudd. A few specimens have been taken at Ft. Collins
both inside and outside the foothills. In one instance two
specimens were taken from a species of Eriogonum, July 27,
’99. One of these was mature and one immature. We also
have specimens from Kimball, Neb., taken Aug. 5th, 1899.

Family ACRIDIID.
TETTIX Charpentier.

acadicus Scudd. A single specimen taken at Steamboat Springs
July 16, 1894. (Baker.)

crassus Morse. A common species in northeastern Colorado on low
ground adjoining the foothills and near the streams in the
canons. ‘The adults hibernate during the winter among dead
leaves. Most of the adults have been taken in the fall and
early spring. This species varies much in color and in the
length of the pronotum. Species taken at Ft. Collins, La-
porte and Steamboat Springs only. Most of the specimens
were taken in the foothills near Laporte.

hancocki Morse. Four specimens, all taken in Rist Canon near La-
porte, June 15, 1898. (Ball.)

incurvatus Hanc. One specimen from Rist Canony near Laporte,
June 15, 1898, one ten miles farther back in the foothills July
21, 1898 (Ball.); and one specimen at Salt ILake, Utah, 6-16-
‘oo. (Gillette.)

tentatus Morse. T'wo species taken at Little Beaver, 7-19-98 at
about 9,000 feet altitude, (Ball.); and two specimens taken
in Estes Park, one July 11, and one July 15,94, (Gillette).
The last two named were rather immature. Altitude about
8,000 feet.

PARATETTIX Bolivar.

cucullatus Burm. A few specimens have been taken from the plains
and foothills in the vicinity of Ft. Collins and a single speci-
men was taken at Lamar. The dates are in the months
May and June.
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tolticus Sauss.TyFour specimens, three taken in Rist Canon near
Laporte, June 26, 1898, (Ball.); and one taken along the river
near Ft. Collins 6-12-97. (Gillette.)

MERMIRIA Stal.

bivittata Sery.  Common over the entire eastern portion of the State
to some distance within the foothills. This species seems to
prefer the higher ground and is often abundant upon hill-tops.
We have recorded specimens from Ft. Collins, Laporte,Wind-
sor, Greeley, Orchard, Julesburg, Wray, Rockyford and Holly.

We have taken adults at Ft. Collins as early as July roth
and as late as¥Sept. roth. They doubtless continue much

later.

neormexicana ‘T'hom. This specimen seems to cover about the same
ground as the preceding though it is much less abundant

We have specimens taken at Ft. Collins, both within and
outside of the foothills, and also a few specimens taken at
Rockyford, Holly and Nepesta. Our captures have all been
made during August and September.

ACROLOPHITUS Thomas.

hirtipes Say. We have found this species most common in the
gulches of the outer foothills and upon the dry hillsides. It
probably occurs in small numbers over most of the plains of
the eastern portion of the State. At Ft. Collinsadults begin
to appear about the last week in June. All our specimens
have been taken before the last of August. Most of them
are uniformly green in color but several individuals have a
lighter shade, varing from light green to almost white upon
the elytra and pronotum. Upon the elytra the lighter color
is so distributed as to leave the green, for the most part, in
round or oval blotches.

Specimens from Ft. Collins, Laporte, Livermore, Dutch
George’s, Wray, Greeley, Boulder, Golden, Las Animas and
Coolidge, Ks.  July 7, 'o2 all adult and eggs mature at La-
porte. (DBall.)

ERITETTIX Bruner.

mavicula Scudd.  Specimens answering to the discription of this spe-
cies seem not to be specifically distinet from #ricarinatus.
Perhaps Caudell is correct in thinking all the Colorado forms
are navicula. See “note on Orthoptera, etc.” by A. N. Cau-
dell, Proc. U. S. National Museum, Vol. xxvi.
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tricarinatus Thom. A common species on dry grass land in the
eastern portion of the State and extending some distance into
the foothills. Most common northward and near the foothills.
Adults taken in northern Colorado from May 11th to August
1 3th.

Specimens have been taken at Ft. Collins, Laporte, Dutch
George’s, Virginia Dale, Livermore, Boulder, Palmer Lake,
and Pueblo.

variabilis Brun. 'This species seems to be very generally distributed
over the State up to an altitude of about 6,000 feet. We
have taken it on grassy areas. It seems to feed mostly upon
salt grasses. Adults were just beginning to appear at Ft.
Collins June 22, 1899 (Ball) and we have taken them up to
Sept. 23rd.

Specimens have been taken at Ft. Collins, Laporte,
Windsor, Timnath, Greeley, Merino, Snyder, ]ulesburg,
Boulder, Denver, Pueblo Nepesta, Rock\ford Lamar, Holly
and Delta

AMPHITORNUS McNeill.

bicolor Thom. A very common species on dry grassy slopes over
all the eastern portion of the State, particularly, northward
near, and for some distance within the first foothills. Speci-
mens have been taken at an altitude of fully 8,000 feet. This
insect doubtless causes heavy losses on the native pasture
lands of the State.

June 29, 1901, a single pair of adults and many young
were founid in the foothills west of Ft. Collins; ; June 6th, 1902,
in the some locality only young nymphs could be found at
Greeley, June 23, 1902, several adults were seen. (Ball.) Our
latest captures of this species at Ft. Collins were made Sept.
5, 1gOI.

Specimens have been taken at the following places: = Ft.
Collins, Laporte, Dutch George’s, Livermore, Westlake Wind-
sor, Greeley, Merino, Wray, ]ulesburg, Snyder, Boulder, Den-
ver, Rockyford, L.as Animas, Holly, Lamar, Alder, Dunkley
and Steamboat Springs.

CORDILLACRIS Rehn.

affinis Morse. A single male answering to the structural characters
given for this species, but having the dark stripe of the hind
femora solid, was taken by Mr. S. A. Johnson at Hayden,
July 29th. The hind tibiee are very pale yellowish tinged
with dusky and not at all red.



REPORT OF ENTOMOLOGIST. 25

cinerea Brun. What I have placed under this name seems to be a
light colored form of occipitalis, and it occurs over about the
same area. Perhaps my specimens are not true cizerea, but

- if so, we have not taken this species in the State.

erenulata Brun. Generally distributed on dry grassy areas east of
the Continental Divide to 8,000 féet altitude and also occur-
ring over some of the western slope. It seems to be a grass
feeder. The earliest that adults have been seen at Ft. Collins
is June 26, 19or1. (Ball.) ‘They continue until the middle of
September.

Specimens taken at Ft.Collins, Laporte, Windsor,Greeley,
LaSalle, Wray, Boulder, Denver, LaFayette, Colorado
Springs, Pueblo, Rockyford, LaJunta, ILamar, Las Aninas,
Trinidad, Ridgway, Antonito, Durango and Grand Junction.

occipitalis Thom. The notes for the preceding species may be re”
peated for this. In addition to the above localities we can
add Dolores, Salida, Golden,Virginia Dale, Timnath, Ft. Mor-
gan, Julesburg, Merino, Trinidad, Alamosa, Antonito and
Durango.

Specimens from Triinidad, Alamosa, Antonito and Du-
rango are darker in color and the elytra are longitudinally
striped with dark fuscous with or without light yellow spots,
but I do not take this form to be specifically distinct from the
specimens from other parts of the State as there is considera-
ble inter-gradation.

PHLIBOSTROMA Scudder.

quadrimaculatum Thom. A very comimon species feeding upon prairie
grasses, particularly on the plains of the northeastern portion
of Colorado. The species occurs in the foothills at an altitude
of about 8,000 feet. It varies much in size and color, and in
wing-length. This is one of our most destructive species to
prairie grasses. -

Specimens taken at Ft. Collins, Laporte, Dutch George’s,
Virginia Dale, Livermore, Windsor, Greeley, La Salle, Sny-
der, Sterling, Lafayette, Denver, Golden, Boulder, Pinewood,
Pueblo, Colorado Springs, Rockyford, Holly and Buena Vista.

Adults taken at Ft. Collins from the 24th of June, 1901,
until the 12th of October, 1898. Fully developed eggs found
in females July 27th, 1gor. (Ball.)

ORPHULELLA Giglio-Tos.
pelidna Burm. Thomas in writing of this species has said “Bur-
meister’s description is so meager that it is doubtful whether
it will ever be recognized with satisfactory certainty.” What
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I am calling this species is common in the northern plains
portion of the State upon grassy areas and we have taken it
in the foothills to an altitude of 5,500 feet. The males meas-
ure from 15 to 18 mm. and the females between 18 and 21
mm. in length. On going south this form gives way to a
larger and longer winged form that I am calling pratorum.
Scudd.

The specimens have been taken at Ft. Collins, Laporte,
Windsor and Greeley. Adults have been taken as early as
July 22, and as late as September 17th.

pratorum Scudd. What I am calling this species is abundant in the
northern portion of the State east of the foothills and is also
common in the southern portion. ‘The males range between
18 and 20 mm. and the females between 21 and 24 mm. in
length.

The specimens in the College collections have been taken
at the following points: Ft. Collins, Greeley, Sterling, Sny-
der, Pueblo, Rockyford, Iamar and Holly in Colorado, and
Stratton in Nebraska. See Orphulelia pelidna.

salina Scudd. This low-ground species has been taken by us upon
the west slope only in the vicinity of Delta and Grand Junc-
tion from July 7 to Sept. 23. On Sept. 17th, 1903, it was
noted as the most abundant grasshopper on salt-grass, /)zs-
tichlis maratima, growing through a heavy deposit of alkali
on low ground near Delta. (Gillette.)

CHLEALTIS Harris.

conspersa Harr. We have taken this species on five different dates
at altitudes from 5,500 to 6,000 feet in the foothills west of
Ft. Collins. The captures have all been from a single canon
known as Horse-tooth Gulch and between July roth and Aug.
12th. A single female was also taken in the foothills near
Boulder July 23rd, 1901.

The females vary between 22 mm. and 24 mm. in length
and their elytra vary between 8 mm. and 10 mm. in length.
The males are from 18.5 mm. to 21 mm. in length and their
elytra are from 9.5 mm. to 12.5 mm. long. In three of the
males the entire sides of the pronotum to the lateral carine
are black. In two others the lower portion is brown. The
females lack the black dash upon the upper posterior angles
of the sides of the pronotum. ‘There are other reasons, partic-
ularly in the elytral venation of the males, for thinking that
this Colorado form may be a new species.
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STENOBOTHRUS Fischer.

curtipennis Harr. A common species on native grasses along the
mountains and foothills of the State and occurring in smaller
numbers across the plains of the northern portion. We have
found it most abundant at altitudes of 8000 to 9,000 feet.
We have taken adults as early as June 26th in the foothills
near Ft. Collins and as late as Sept. 3oth in the same place.
We have taken no females with elytra long enough to reach
to the tip of the abdomen. With the males, however, the
wings just attain the tip of the abdomen.

Specimens taken at Ft. Collins, Laporte, Dutch George’s,
Home, Sterling, Orchard, Merino, Greeley, Ward, Salida,
Gunnison, Antonito, Iizzard Head, Alder, Cameron Pass and
Walden,
PLATYBOTHRUS Scudder.
brunneus Thom. Both sexes taken in and near Estes Park, Aug. 11
to 13, 1903, sweeping native grasses between altitudes of 7,000
and 8,500 feet.
GOMPHOCERUS Thunberg.
clavatus Thom. 'This is preeminently a high-altitude species,though
it occurs down to an altitude of somethmo less than 5,000
feet, and has been taken by us along the Cache la Poudre
river seven miles from the foothills. It occurs in large num-
bers on grassy areas above timberline. We have recorded it
abundant on Mt. Ouray (near Marshall Pass) at 12,500 feet
altitude, Aug. 2yth, 1899.
In the foothills near Ft. Collins we have taken adults as
early as June 17th, and on Marshall Pass as late as Oct. 7th.
In the lower altitudes the species is not abundant.

We have taken specimens at Ft. Collins, Laporte, Dutch
George’s, Livermore, Westlake, Stove Prairie, Little Beaver,
Home, Pueblo, Ward, Pike’s Peak at 12,000 feet (Cockerell),
Marshall Pass (on Mt. Ouray), and Cerro Summit.

The Colorado specimens are larger than Thomas’ type,
females measuring between 18 and 22 millimetersin length,
with elytra 4.5 mm. to 8 mm. long, and males measuring be-
tween 15.5 mm. and 18 mm. in length.

It seems strange that the type of this species should have
been recorded as taken in Kansas. Probably this is an error.

BOOPEDON Thomas.

nubilum Say. A rather common species along the Arkansas valley
from Pueblo down, on moist ground where grasses grow. A
few specimens have been taken from wheat and corn fields.
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Outside of the Arkansas valley a specimen was taken at Wray
(Ball). We have taken this species at Pueblo, Nepesta,
Rockyford, I.as Animas, Lamar and Wray.

All the males are black vsith hind tibiee more or less red
and with elytra nearly attaining the tip of the abdomen. In
length they vary between 20 mm.and 27 mm. (52 specimens).
Out of 30 females, 26 are dusky and greenish, marked with
yellow, and four are black. They vary in length between 31
mm. and 44 mm., and, with one exception, the wings are
short, about 12 mm. long. The single long-winged female
has elytra surpassing the tip of the abdomen.

flavofasciatum Thos. Probably the light-colored form of the preced-
ing species.
STIRAPLEURA Scudder.

decussata Scudd. Occurs across the plains and in the mountains to
an altitude of 8,000 feet. Quite abundant in the vicinity of
Ft. Collins. Occurs commonly in open grassy areas; food-
plants not known.

Taken at Ft. Collins, Laporte, North Park, Denver, Col-
orado Springs, Pueblo, Rockyford, Lamar, Canon City, Trini-
dad, Antonito, Gunnison, Claremont, Elbert and Dunkley.

AGENOTETTIX McNeill.

deorum Scudd. What I take to be typical examples of this species
in the collection are from Colorado Springs (Cockerell), Pueblo
and Boulder, though others nearly as typical come from
Rockyford, Ft. Collins and other points. This species seems
to me to grade imperceptably into scudderi.

occidentalis Brun. (See discription following this article).

A west slope species, the specimens in the College collec-
tion coming from Antonito, Durango, Grand Junction, Glen-
wood Springs and Delta. Dates—Aug. 5th to Sept. 23rd.

scudderi Brun. A common species upon the plains near the foothills,
particularly in the northern portion of the State. It extends
to the eastern border of Colorado and to an altitude of 6,000
feet at least in the foothills. Adults begin to appear at Ft.
Collins about June 2oth and we have taken them as late as
Sept. 28th. Adults were mating freely July 3oth, 19o2. (Ball.)

Specimens taken at Ft. Collins, Laporte, Dutch George’s,
Livermore, Greeley, Ft. Morgan, Snyder, Merino, Wray, Ster-
ling, Julesburg, Boulder, Palmer Lake, Pueblo, Rockyford,
Las Animas and Lamar. This species seems to me to be a
unicolorous variety of deorum.
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AULOCARA Scudder

olliotti Thom. This is also a very abundant species over the grass-
covered plains of the eastern portion of the State, and
occurs upen open grassy areas in the mountains to an altitude
of 8ooo feet. Adults appear.in the vicinity of Ft. Collins
about the middle of June and the sexes have been taken 2
cortu as early as July 2.

The 75 females in the collection vary in length between
21 mm. and 27 mm. and their elytra between 16 mm. and
18 mm. The males vary between 17 mm. and 20 mm. and their
elytra between 11 mm. and 7 mim.

There is a wide variation in the colors. The common
one is a dingy brown, slightly tinged with rufous, with more or
less numerous brown spots, particularly upon the elytra. Occas-
ional specimens are deep ferruginous in color with or without
the fuscous spots upon the elytra and with the posterior portion
of the dorsum of the pronotum deeply infuscated. Specimens
from the higher altitudes (Buena Vista, Antonito and Gunni-
son) are smaller and are of a dark slate color with markings
very inconspicuous.

Our specimens came from the following places: Ft. Collins,
Laporte, Pike's Peak at gooo feet (Cockerell), Dutch George’s,
Livermore, Sterling, Boulder, Lafayette, Va. Dale, Nepesta,
Rockyford, Lamar, Trinidad, Canon City, Buena Vista, Anton-
ito, Durango and Dunkley.

femoratum Scudd. A very abundant species near the foothills in
northern Colorado. It occurs among the native grasses which
probably serve as its food plants. It occurs entirely across the
plains to the eastward but we have not found it occuring far
back in the foothills nor upon the western slope. On July 16,
1902, adults were just beginning to appearin the foothills west
of Fort Collins (Ball). In 1gor1 a few males were found in the
same locality June 29, and on July 26th of this year Mr. Ball
found females containing fully developed eggs. Occasional

specimens have been observed at Fort Collins as late as Sept.
30, (1902).
This species has been collected at Ft. Collins, Laporte,

Dutch George’s, Windsor, Greeley, Ft. Morgan, Boulder,
Rockyford, Las Animas, Lamar and Holly.

An examination of the 74 femalesand 52 males in the col-
lection shows that the former vary between 19 and 25 mm. and
their elytra between 12 mm.and 19 mm. in length, and that the
latter vary between 14 mm. and 17 mm. and their elytra between
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7 mm. and 12 mm. in length. The smaller size, shorter wing,
conspicuous black bands upon the hind femora, and absence
of the lower ridge for the inclosure of the frontal fovea easily
separate this species from e/lzottZ.  In general appearance, the
females’of the two species are very similar.

rufum Scudd. We have found this species fairly common in the
valleys of the Arkansas and the Rio Grande rivers and also
at an altitude of about S8coo feet at Gunnison. We have also
taken it upon the plains at Greeley and at LaSalle but not at
Ft. Collins. The captures have been between June 24 (Gree-
ley) and Aug. 11 (Denver).

Taken at Greeley, LaSalle, Denver, Pueblo, Nepesta,
Rockyford, Lamar, Antonito and Guunison.

This species also varies greatly in color. Thereare colors
from light to dark slate through variousshades of ferruginous.
In some the elytra are conspicuously spotted with brown while
in others the maculation is almost entirely absent. The
posterior margin of the dorsum of the pronotum is usually
darkened so as to be in sharp contrast to the lighter color of
the elytra.

ARPHIA Stal.

frigida Scudd. We have taken this species at altitudes ranging be-
tween 5500 feet in Rist Canon mear Ft. Collins and 12,000
feet on Marshall Pass.

This yellow-winged species has also been taken at West-
lake, Little ‘Beaver, North Park, Glendevy and Home. It
seems to be distinctly a mountain species. We have not
taken it outside of the foothills.

*pseudonietana 'T'hom. "1 his large species with bright red under wings
heavily bordered with black is quite abundant in northern
Colorado and especially along the eastern foothills in the
most barren places. It so imitates the ground upon which it
rests that it can hardly be seen until it moves. It occurs to
the New Mexico line in the southern part of the State. Our
specimens come from the following points: Ft. Collins, La-
porte, Dutch George’s, Livermore, Sterling, Home, Windsor,
Greeley, Orchard, Merino, Pinewood, Denver, Boulder, Pal-
mer Lake, Colorado Springs, Pueblo, Rockyford, Las Animas,
and Lamar.

The earliest capture was at Lamar, May 7, 1892, and the
latest at Palmer Lake, Oct. gth, 1898.

*I am following A. N. Caudell in calling this species pseudonietana Thomas, instead of
tenebrosa Scudder.
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teporata Scudd. This species, which may be only a red-winged va-
riety of frigida, is very common upon the plains in the vicin-
ity of the foothills in northern Colorado. Our dates of cap-
ture range between March 31 and July 12 (Ft. Collins).

Our specimens have been taken at the following points
within the State: Ft. Collins, Liaporte, Greeley, Pueblo, and
a single specimen from Silverton which may be a different
species. We also have a pair of what seem identical with
this form from Dunkley.

CHORTOPHAGA Saussure.

viridifasciata DeGeer. A common species in northern Colorado in the
vicinity of Ft. Collins and occuring a short distance in the
foothills. Adults have been taken as early as Apr. 23, and as
late as July 2. The species winters as a nymph. The males
(17) in the college collection are all brown. Out of the 25
females, 11 have the sides of the elytraand pronotum decidedly
brown. Our specimens all came from the plains and foothills
near Ft. Collins.

ENCOPTOLOPHUS Scudder.
coloradensis Bruner. See description in article following this.

costalis Scudd. Not uncommon near the foothills in the vicinity of
Ft. Collins, also occuring some distance within the hills. Our
specimens came mostly from near Ft. Collins, a few are trom
Greeley and one from Antonito.

CAMNULA Stal.

pellucida Scudd. A common species in open areas throughout the
mountainous portions of the State. We have not taken it
east of the foothills. More than oo specimens in the College
collection were taken at thefollowing points: Home, North
Park, Va. Dale, Dutch George'’s, Little Beaver, Pike’s Peak
at 10,000 ft. (Cockerell), Walden, Westlake, Sterling, Liver-
more, Stove Prairie, Cameron Pass, Leadville, Marshall Pass,
Salida, Ward, Estes Park, Gunnison, Grand Junction, Rico,
Hamilton, Steamboat Springs, Dolores, and Glenwood Springs.
From outside the State, we have taken this species at Chey-
enne, Wyo., and at Chama,; N. M.

KIPPISCUS Saussure.

conspicuss Scudd. A fairly common species over the plains of the
eastern portion of the State and in the lower altitudes through
the mountains of the southern portion. Specimens in the
collection are from Ft. Collins, Snyder, Sterling, Lamar, Pu-
eblo, Trinidad, Antonito, and Gunnison.
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The dates of capture range between May gth and August
28 at Ft. Collins.

montanus Thom. Specimens determined for us by Prof. Bruner as
this species were taken by Prof. E. D. Ball at Lamar, Colo.,
on three different dates, June 17, July 10, and July 18; and at
Wray, Colo., July 13. It is one of the very largest and is the
lightest colored species we have taken. The largest females
measure 48 mm. in length. The hind femora and tibiz be-
neath and on the inner sides are bright coral red and the met-
azone of the pronotum is long and acute angled posteriorly.

neglestus Thom. This seems to be strictly a mountain species. A
single specimen has been taken on the first line of foothills
west of Fort Collins at an altitude of about 5,500 feet, and at
about 6,500 feet it becomes fairly common. Over 8o speci-
mens in the College collection came from the following points:
Ft. Collins (foothills), Livermore, Va. Dale, Westlake, Dutch
George’s, Estes Park, Home, North Park, Pike’s Peak, Alder,
Gunnison, Dolores, Steamboat Springs and Walden. Dates
range between June 16 and Aug. 29.

paradoxus Thom, Omne male from Antonito, Aug. 5, ’oo (Ball,) is
all we have taken of this species. Determined by Prof. Bruner.

variegatus Scudd. ‘T'wo males and two females taken by Prof. E. D.
Ball at Holly, Colo., Sept. 8, 1898.

zapotecus Sauss. A few specimens of this species have been taken
from the following points: Ft. Collins (foothills), Livermore,
Westlake, Palmer Lake, Steamboat Springs, Eddy and Dunk-
ley.
LEPRUS. Saussure.

cyaneus Ckll. Occuring in the most barren situations across the
southern portion of the State. Our specimens came from Ne-
pesta, Pueblo, Trinidad, Delta and Grand Junction. Deter-
mined by Prof. Cockerell. The hind wings of all the speci-
mens are deep blue bordered with black and correspond ex-
actly to Cockerell’s description (Ent. News, 1902, p. 305.)
The closely allied species, w/heelers, we have not taken in the
State. ;
DISSOSTEIRA Scudder.

carolina Iinn. Generally distributed over the State up to an alti-
tude of about 8,000 feet. Adults taken from July 8th (Pali-
sades) to Sep. 25 (Pueblo). Locations of capture: Ft. Collins,
Laporte, Va. Dale, Dutch George’s, Greeley, Orchard, Boul-
der, Pueblo, LaJunta, Lamar, Holly, Alamosa, Durango, Mec-
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Elmo, Antonito, Cortez, Grand Junction, Delta, Hotchkiss,
Paonia, Glenwood Springs, and Estes Park.

longipennis Thom. A common species- east of the foothills, particu- -
larly in the southern portion of the State where it extends
weést into the foothills. It is very rarely that a specimen is
seen at Ft. Collins. It is a common insect at the electric
lights in Denverand at Colo. Springs. The college specimens
are from Fort Collins, Greeley, Snyder, Sterling, Ft. Morgan,
Denver, Pueblo, Canon City, Rockyford, Las Animas, LaJun-
ta, Lamar, and Holly.

SPHARAGEMON Scudd.

aequale Say. A fairly common species in eastern Colorado and ex-
tending a short distance into the foothills. Our specimens
come from Ft. Collins, Ft. Morgan, Boulder, Colorado Springs,
Rockyford and LaJunta. The dates of capture are from July
8th to Sep. 14th. Iarge females have a striking resemblance
to Hadrotettix trifasciatus.

eolare Scudd. Our specimens, few in number, have been taken at
Ft. Collins, Greeley, Orchard and Pueblo. A few of the Ft.
Collins specimens were taken a mile or two back in the foot-

- hills. The dates range between July 1oth and Oct. 3d.

eristatum Scudd. We have but few captures of this species, coming
mostly from the eastern and southern portions of the State.
The localities are Ft. Collins, Wray, Pueblo, Rockyford, La-
mar, and from Stratton in Nebraska.

~humile Morse. This is one of the most common species in the north-
ern and eastern portions of the State. According to our col-
lections it extends into the mountains to an altitude of about
9,000 feet. The captures are from the following points: Ft.
Collins (both plainsand foothills), Livermore, Dutch George’s,
Sterling, Ft. Morgan, Snyder, Wray, Orchard, Denver, Pine-
wood and Buena Vista. The dates of capture range between
July 8th (Ft. Collins) and Sep. 19th (Buena Vista). The
specimens that I am referring to thisspecies seem hardly to be
specifically distinet from wquale.

pallidum Morse. Along with the typical light colored specimens be-
longing to this species as determined for me by Prof. Bruner
and Prof. Morse I have included a number of darker color
that seem in every other way to be identical. The specimens
before me came from the following points: Ft. Collins, La-
porte, Greeley, Julesburg, Orchard, Denver, Pueblo, LaJunta,
Lamar, Rifle and Delta.
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DEROTMEMA Scudder.

haydenl Thos. This is a very common species throughout the State
up to an altitude of abont 9,000 feet, Light colored speci-
mens that seem to be the true cupidineum of Scudder seem to
me to grade insensibly into true Zaydeni, so I am including all
under this name. Mr. Caudell dlstlnglllshed cupidinenm by
the narrower black band of the wings which does not seem to
hold true in all the spread specimens I have examined.

The 100 and more specimens of the College collection
come from the following localities: Ft. Collins, Laporte,
Livermore, Dutch George’s, Julesburg, Ft. Morgan, Orchard,
Sterling, Greeley, LaSalle, Lafayette, Denver, Boulder, Palmer
Lake,Colorado Springs, Glenwood Springs, Pueblo, Rockyford,
Las Animas, LaJunta, Lamar, Trinidad, Canon City, Salida,
Buena Vista, Rifle, Colorado Springs, Gunnison, Antonito, Du-
tango, Dolores; Delta and Grand Junction,

MESTOBREGMA Scudder.

thomasi Caud. (czzctum Thos.) Eight specimens collected from the
following points: Colo. Springs, Pueblo and Nepesta. Dates
range from July rgth to Sep. 25th.

kiowa Thom. A.very common species on native grasses over the
State ofenerallv occuring in the mountains up to an altitude
of full) 10,000 feet. Caudell reports having taken this spe-
cies on the summit of Pike’s Peak. The College collection of
over 200 specimens came from Ft. Collins, Livermore, Dutch
George’s, Va. Dale, Julesburg, Sterling, Merino, Wray, Gree-
ley, Windsor, Boulder, Denver, Colo. Springs, Pueblo, Palmer
Lake, Rockyford, Las Animas, Trinidad, Ridgway, Antonito,
Durango, Gunnison, Alma, Rifle, Estes Park, Steamboat
Springs, Dunkley, Hamilton and Hayden. Dates of capture
July 2nd to Oct. gth.

mexicanum Sauss. Our 30 specimens of this robust species came
from Ft. Collins, Dutch George’s, Palmer Lake, Pueblo and
Trinidad. Dates, Aug. 13th to Oct. gth.

plattei Thom. A rather common species over the plains of the east-
ern portion of the State and occuring in the lower regions of
the eastern slope to an altitude of 8,000 feet. The College
specimens are from Ft. Collins, Dutch George’s, Sterling,
Wray, Home, Pinewood, Boulder, Colo. Sprmqs Pueblo,
Rockyford, Nepesta, Las Animas, Lamar, Trinidad and An-
tonito. The dates range between July 8th and Sep. 3.

pulchella Bruner. (Determined by Prof. Bruner). Our 30 specimens
of this beautiful green and black species are in the collection
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from Ft. Collins and Va. Dale and one from Kimball, Neb.
Dates, July 17 to August 16.

METATOR.

pardalinus Sauss. This is a common species in the vicinity of Ft.
Collins. The College specimens are from Ft. Collins, Va.
Dale, Dutch George’s, Sterling, Steamboat Springs and Boul-
der. Dates range between June 28th and Sep. rzth.

There are 14 females and 6 males with red wings, and
14 females and 16 males with yellow wings.

CONOZOA Saussure.

gracilis Thos. ‘The 55 specimens of this species in the College col-
lection are all from the mountains. except a specimen from
Greeley and one from Pueblo. The localities of the captures
are Greeley, North Park, Pueblo, Alder, Alamosa, Durango,
Cortez, Dolores, Gunnison, Rifle, Paonia, Grand Junction,
Steamboat Springs, Walden, Maybell, Hamilton, Glendevy,
Lay, Dunkley and Craig.

TRIMEROTROPIS Stal.

azurescens Brun. A few specimens of this blue-winged species have
been taken at Rifle, Paonia, Delta, Steamboat Springs and
Hamilton, on the most barren hill-sides. July 25th to Sep. 23d.

agrestis McNeill. Specimens of this species as determined for me by
Prof. Bruner come trom Julesburg, Orchard, Greeley, Rocky-
ford, LaJunta and ILamar.

bruneri McNeill. This is a common species on the northern plains
of the State. In general appearance and markings it is won-
derfully like Hadrotettix trifasciatus. 'The females are about
the size of the males of that species. Specimens in the Col-
lege collection are from Ft. Collins, Greeley, Ft. Morgan,
Sterling, Pueblo, LaJunta and Antonito.

cincta Thom. There are 36 females and 59 males of this species in
the collection and all came from the mountains or foothills of
the State. Without exception the hind tibiee are bluish or
yellowish with a dusky patch a little beneath the knees in just
the position to meet the black spot in the sulcus of the under
surface of the femur. There are several specimens marked
Ft. Collins in the collection but all came from Horse-Tooth
mountain, a high foothill about 8 miles south-west of town.
Our specimens have been taken at-altitudes ranging between
6,000 and 10,000 feet and from both slopes.

citrina Scudd. A common and one of the very largest species that
we have taken. I am including under this name forms that
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seem to go well under laticincta and latifascrata but for which
I am unable to find specific characters different from what I am
calling cz¢rins.  Ourspecimens have been taken at the follow-
ing places: Ft. Collins, Greeley, Va. Dale, Dutch George’s,
Ft. Morgan, Livermore, Pueblo, Rockyford, LaJunta, Lamar,
Dolores and Durango. June 16 (Rockyford) to Oct. 6 (Ft.
Collins.)

inconspicua Bruner. (See description in article following this).

monticola Sauss. A common species along the eastern foothills and

extending across the plains in the northern portion of the
State. It also occurs in the mountains of the central portion
of the State to an altitude of 9,000 feet. Specimens taken at
Ft. Collins, Livermore, Dutch George’s, Va. Dale, Estes Park,
North Park, Greeley, LaSalle, Colo. Springs, Ft. Morgan, Pal-
mer Lake, Trinidad, Alder, Canon City, Buena Vista, and from
Tie-Siding in Wyoming. Dates of capture, June 18 (Palmer
Lake) to Sep. 18 (Palmer Lake).

montana McNeill. Five specimens of this species came from Durango,
Grand Junction and Delta. July 28th to Sep. 23d. (Deter-
mined by Prof. Bruner and by Prof. Morse).

obscura Scudd. A few examples of this species all from mountain-
ous districts: Palmer Lake, Salida, Antonito, Silverton (12,
ooo ft.), Pike's Peak at rr,ooo ft. (Cockerell), Steamboat
Springs, Pagoda, Hamilton, Hebron and Lay.

vinculata Scudd. A common species across the southern portion of
the State and occuring as far north, at least, as Ft. Collins.
The localities of our captures are: Ft. Collins, Greeley, Pu-
eblo, Colo. Springs, LaJunta, Nepesta, Lamar, Durango, Cor-
tez, Dolores, Antonito, Alamosa, Palisades, Delta, Steamboat
Springs, Craig, Maybell and Hamilton. Dates of capture are
between June 15th (Pueblo) and Oct. 8th (Salida).

In this lot are a few specimens that I kept separate for a
time as szmelds, but as the number of specimens increased
the two forms seemed to run together. (Since writing the
above the examples supposed to be siwi/is have been deter-
mined for me by Prof. Morse as a form of vznculata).

CIRCOTETTIX Scudder.

carlinianus Thom. The specimens in the College collection are most-
ly from the vicinity of Ft. Collins. Other localities of cap-
ture are: Livermore, North Park, Dunkley, Palmer Lake,
Colo. Springs, Durango, Grand Junction and Gunnison. Dates,
June 26th to Oct. 4th at Ft. Collins.
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sutfusus Scudd. This very dark slender species we have taken in
the foothills only, chiefly of the western slope, and in alti-
tudes ranging between 7,000 and 8,000 feet. The males are
very noisy with their wings. Rather common. Points of
capture: Walden, Steamboat Springs, Dunkley, Estes Park,
Palmer Lake, Durango, Hamilton and Pagoda.

undulatus Thom. Our examples of this species are from Ft. Collins,
Dutch George’s, Wray, Pueblo, Hague’s Peak, Manitou,
and Rifle; July 13th to Sep. 1oth. -

verruculatus Kirb. A mountain species which we have found more
common in the middle and southern portions of the State.
Our specimens are from Ft. Collins (foothills), Estes Park,
Golden, Ward, Palmer Lake, Salida, Marshall Pass, Pike’s
Peak, Buena Vista, Paonia, Delta, Durango, Dolores, Rico,
Steamboat Springs, Pagoda, Dunkley and Hamilton. Dates
of capture, July 13th (Palmer Lake) to Oct. 8th (Salida).

HADROTETTIX Scudder.

trifasciatus Say. A common species over the native grass lands of
the eastern portion of the State and extending some distance
within the foothills. Some of the College specimens came
from fully 8,000 feetaltitude. Localities: Ft. Collins, Dutch
George’s, Livermore, Pinewood, Greeley, Wray, LaSalle, Sterl-
ing, Golden, Pueblo, Canon City, Rockyford, LaJunta, Lamar,
Holly, Antonito and Salida. Dates, July r1oth to Oct. 1oth
(Ft. Collins).
PARAPOMALA Scudder.
cylindrica Brun. This species probably occurs over the greater por-
tion of the eastern plains of the State and in the lower foot-
hills, where blue-grass, Agropyrum glaucum grows, which
seems to be the chief food-plant. Localities of capture: Ft.
Collins, (plains and foot-hills), Windsor, Orchard, Snyder,
Julesburg, LaSalle, Rockyford, Las Animas and Lamar.
Adults June 16th to Sep. 14th at Rockyford. We also have
specimens from Stratton, Neb. (Ball).
Both green and brown forms occur throughout the range.
I see no way to distinguish this species from wyomiigensis
Thos.
BRACHYSTOLA Scudder.
magna Gir, .This very large species, commonly known as the “lub-
ber” is quite common over the eastern plains to the foothills.
It also occurs some little distance inside the hills in open
grassy areas. We havenoted it feeding upon American laurel,
Kalmia glanca, and upon groundsel, .Senecio sp. (Ball). The
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males in the collection measure between 43 mm. and 61 mm.,
_ and the females between 45 mm. and 61 mm. in length.

The earliest we have found adults at Ft. Collins was July
10, 1901, and then only a single specimen could be found. On
the 22d of the month adults were common and mating had
begun. On Aug .1st.of the same year some had begnn to lay
eggs and on Sep. sth-adults were common and several pairs
were seen 2z coitn (Ball). Egg-laying begins about Aug. rst.

In the males" of this species the short wings are approx-
imate or even overlapping on the back while in the females
they are always ‘widely separated.

" SCHISTOCERCA Stal.

albolineata Thomas. What I am considering as this species are very
closely related to the preceding, the only striking difference
being the coral red hind tibize. There are specimens from
Ft. Collins, Windsor; Timnath, Greeley, Merino, Orchard,
Sterling, Julesburg, Nepesta, Rockyford, Lamar, Holly, Glen-
wood Springs, Grand Junction, Delta and Durango in the col-
lection. The examples from the last four places named lack
the black spots on -the hind margins of the abdominal seg-
ments and have the hind tibiae lighter red in color. The ely-
tra are not noticably darker bordering the yellow stripe and
the notch in the subgenital plate of the male is U-shaped, be-
ing broader than deep. Specimens from Delta and Grand
Junction were taken from willows and from apple and peach
trees. When disturbed they would take wing and fly from
tree to tree. Itisvery likely these belong to a different spec-
ies than the specimens from the eastern slope.

fineata Thom. This species occurs entirely across the State from
north to south, east of the mountains. It occurs along water
courses and seems to be arboreal in habit.

The males vary between 3o mm. and 35 mm. in length
to tip of abdomen, and between 36 mm. and 43 mm. to tips of
elytra. The females vary between 35 mm. and 48 mm. to tip
of abdomen and between 42 mm. and 57 mm. to the tips of
the wings.

The species varies very much in coloration; some are very
pale yellow, others are yellowish green, and still others are of
a rusty yellow. All have the hind tibize black behind and
yellow before.

The earliest we have taken adults at Ft. Collins was July
10, 1899. Specimens have been taken as late as Sep. sth at
the same place and as late as Sep. 14, 1898 at Rockyford.
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Specimens have been taken at Ft. Collins, Windsor, Gree-
ley, Merino, Julesburg, Orchard, Manitou, Nepesta, Rockyford,
Lamar, Holly and Trinidad.

HYPOCHLORA Brunner.

alba Dodge. This is a common species over the plains region of
Colorado where its food plants occur. The two species upon
which it chiefly occurs are Artemisia fricida and A. ludovi-
ciana (white sage). It is not readily seen among the leaves
of these plants which it closely imitatesin color. The colors
vary from a pale yellowish green to a rusty brown.

A large number of specimens in the College collection
vary between 15 mm. and 19 mm. in length in the males, and
between 21 mm. and 25 mm. in lengthin the females. The
short pointed elytra measure between 4 mm. and 5 mm. in
length in the males and between 5 mm. and 615 mm. in the
females. So far as known this insect attacks no cultivated
plant. ;

Adults have been taken as early as July 8, 1898, at Ft.
Collins and as late as Oct. 14th, 19o1, at the same place. It
has also been taken at Denver, Boulder and Julesburg, Colo-
rado, and at Kimball, Nebraska.

CAMPYLACANTHA Scudder.

olivacea Scudd., seems to occur in the south-eastern portion of the
State only. Several specimens were taken Sep. 8, 1898 at
Holly, and othersat Trinidad four days later, all by E. D. Ball.

This grasshopper is said to be partial to sunflower (/7e/:-
anthus), and to lamb’s quarter (Chenopodium), and Bruner
suspects it of feeding upon beets also.

The 21 males in the College collection vary between 18
mm. and 22 mm. in length and the tegmina vary between 35
mm. and 7 mm. The 28 females vary between 22 mm. and 29
mm. in length and the tegmina vary between 5 mm. and 8
min.

HESPEROTETTIX Scudder.
coloradensis Brun. (See description in article following this).

gillettei Brun. (See description in article following this). This seems
to be a rare species in Colorado. After considerable searching
I took five specimens from Gutrerrezia cuthamice at Glenwood
Springs Sep. 15th, 1903. The collection also contains speci-
mens from Delta, Grand Junction and Rifle; all points upon
the west slope. July r3th to Sep. 16th.
L]
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pratensis Scudd. 'This is a fairly common, though not an abundant

*  species over the plains and lower foothills of eastern Colorado.
It seems to be of no economic importance as we have only
recorded it feeding upon sunflower (Heliantlus).

Our earliest were taken at Ft. Collins, July 6th, 1901,
and our latest were taken at Greeley, Oct. 3, 1902. At
Rockyford, July 16, 1901, this species was just becoming adult
upon sunflowers. (Ball). At Ft. Collins on June 26 of the same
year the nymphs were noted as being one-third grown (Ball).

We have made captures of this insect at the following
points in the State: Ft. Collins, Livermore, Dutch George’s,
Home, Julesburg, Merino, Wray, Bald*Mt., Boulder, Golden,
Palmer Lake, Colorado Springs, Lamar and Holly; also at
Kimball and Stratton, Nebraska (Ball).

The greatest altitude at which we have taken this species
is between 7,000 and 8,000 feet.

speciosus Scudd. This species occupies the same regions, practical-
ly as pratensis. It extends over the entire eastern portion of
the State to the foothills and we have taken specimens at an
elevation of somewhat over 6,000 feet in the hills.

The native food-plants of this species are sunflower (/Ze-
ltanthus) and a closely related composite, /za wvanthifolia.
It is a much more abundant grasshopper than pratensis.

This species has been taken at the following places: Ft.
Collins, Livermore, Dutch George’s, Sterling, Julesburg, Or-
chard, Wray, Greeley, Merino, Pueblo, Rockyford, Las Ani-
mas, Nepesta, Lamar and Holly.

The 34 males in the collection vary between 20 mm. and
26 mm. in length, and the 66 females vary between 25 mm.
and 34 mm. The wings are variable in length but in the
great majority of cases they fall a little short of the tip of the
abdomen in both sexes. Sometimes they are comnsiderably
shorter than the abdomen and occasionally they are slighlty
longer. The males above mentioned have wings varying
between 20 mm. and 26 mm. and the females have wings
between 13 mm. and 24 mm. in length.

As this grasshopper feeds entirely upon native weeds it
can not be considered of economic importance.

viridis Thom. This is one of the handsomest and most common of
the plains species and occurs over all the eastern portion of
the State up to the base of the foothiils, where it is as abun-

*West of Loveland on Estes Park road.
L]
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_dant as anywhere. It extends into the foothills for ten or fif-
teen miles in places and occurs as high as 7,000 feet inaltitude,
at least.

The native food plants are b’zg(/m ‘a (rayless goldenrod)
and Gutierrezia euthamic.

We have records of this species in the following places
within the State: Ft. Collins, Dutch George’s, Windsor,
Greeley, Sterling, Wray, Boulder, Denver, Colo. Springs, Pu-
eblo, Rockyford, Las Animas, Lamar, Nepesta and Holly.

Adults have been takenas earlyas July 2, 1901, at Ft. Col-
lins and they were still abundant and mating freely at the foot-
hills west of the town as late as Oct. 8, 1go2 (Ball).

This species has not acquired, anappetite for cultivated
plants and its native food-plants are not of economic value.

PODISMA Latreille.

dodgei Thom. This is distinctly a mountain species. We have
taken it from just inside the first foothills at an altitude of
5,500 feet to 12,000 feet altitude upon the mountains. From
8,000 to 10,000 feet it is a rather abundant species. Food-
plants unknown.

We have taken this species at the following Colorado
points: Ft. Collins (foothills), Livermore, Dutch George’s,
Home, Ward, North Park, Lizard Head, Pike’s Peak 12,000
feet (Cockerell) and Rico, as well as at several intermediate
mountain points.

We have taken adults as early as June 12, 1900, near Ft.
Collins and as late as Sep. 28th, 1898 in the same locality.

The 75 males in the collection vary between 14 mm.and
19 mm. in length and the 95 females between 21 mm. and 32
mm. The wings of the males vary between 4.5 mm. and 6.5
mm. and those of the females vary between 6 mm. and 8. §mm.

stupefacta Scudd. Seventy-three males and 8o females of this spe-
cies were taken by Mr. Charles Jones above timberline near
Silverton, Colo., during August, 1903. He found this by far
the most abundant grasshopper above 12,000 feet altitude in
that vicinity. The hind tibiee are universally red.

AEOLOPLUS Scudder.

chenopodii Brun. Taken at Grand Junction July 7, 1901, July 29,
19o1, and Aug. 29, 1899; Palisades July 8, rgor, and Delta
Sept. 23, 19o1. The food-plant is a common species of Az
plex that is native upon the unirrigated ground in the neigh-
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borhoods where the grasshoppers were taken. This species has
been found fairly common about its food-plant. Upon being
disturbed the hoppers jump in among the bunches of
weeds and fall to the ground where they remain motionless
for a time and are found with some difficulty as their color
blends readily either with the food-plant or the ground.

The males vary between 14 mm. and 16 mm. and the
females between 16 mm. and 22 mm. in length. The short
elytra of the males vary little from 27 mm. and those of the
females vary little from 314 mm. in length. Twenty-five
males and 32 females examined. '

minor Brun. (See description following this article).

plagosus Scudd. A few specimens of this species were taken at
Delta, Colo., July 13,’or. They were fairly common on
Sarcobatus sp. (greasewood), which was growing abundantly
on seepage ground about the town. (Gillette.)

turnbulli Brun. This is a common Species over the plains region of
Colorado east of the foothills. Itschief food-plants are species
of Atriplex and Russian thistle. It has been seen feeding
upon Cleome where its common food-plants were very scarce.
Atriplex expansa, A. canescens and white sage, Furotia lanata,
have been specially noted as food plants of this insect.

We have taken this species at the following points in
Colorado: Ft. Collins, Livermore, Julesburg, Sterling, Gree-
ley, Ft. Morgan, Pueblo, Nepesta, Rockyford, Las Animas
and Salida. The last named point is the only one any dis-
tance within the foothills where we have taken this species
and only occasional specimens could be found there.

The Colorado specimens range rather larger in size than
the types described by Prof. Bruner. The large number of
specimens in the College collection measure as follows: Males
between 17 mm. and 20 mm.; females between 17 mm. and
25 mm. The elytra vary somewhat in length but in nearly
all cases they exceed the tip of the abdomen in both sexes.
We have taken several females with short elytra, about 7 mm.
in length, but have taken no short-winged males.

Adults have been taken from June 16 (Rockyford) to
October 8 (Ft. Collins). The earliest that adults have been
taken at Ft. Collins is June 26.

At the latest date mentioned, Oct. 8, many of the females
still had immature ova of the second crop. (Ball.) Fourteen
females were dissected Aug. 1gth and only three seemed to
have deposited their first batch of eggs. (Ball.)
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This species, feeding almost exclusively upon weeds, can
not be considered injurious at present and is not likely to be-
come so unless it turns its attention to sugar beets which are
closely related to the weeds upon which the hopper feeds.

MELANOPLUS Stal.

alpinus Brun. Taken between North Park and Cameron Pass, Aug.
20, 1899. (Ball.)

angustipennis Dodge. A single male answering the description of this
species has been taken at Colorado Springs, Colo. It is indis-
tinguishable from numerous specimens of M. coccinetpes ex-
cept for the blue hind tibize. It seems probable that coccineipes
is a red-legged var. of angustipennis.

atlanis Riley. 'This is undoubtedly the most generally distributed
species of locust in Colorado. It may almost be said to occur
everywhere up to an altitude of 8,500 feet. Adults may be
seen from about the 2oth of June until after there have been
several heavy frosts in the fall. This species is extremely
variable in size and coloration. The lighter colored individ-
uals have head, body and legs, except hind tibize, pale yel-
lowish to rusty brown in color and even the elytra may par-
take of the color to a considerable extent. The latter may be
conspicuously flecked with dusky spots or the dark spots may
be entirely wanting. The light colored specimens are more
prevalent in the lower warmer areas and early in the season
and it is in the lower altitudes that the species attains its
- largest size. Specimens taken at 7,000 feet altitude and
higher are nearly all small, dark-colored and without distinct
markings. A common range in size between the small dark
males of high altitudes and the larger ones of the eastern por-
tion of the State is from 16.5 mm. to 26 mm., and the females
range between 22 mm. and 27 mm. This insect does its injur-
ies very largely to the native pastures though it is not averse
to feeding upon various cultivated crops. It is certainly one of
the most destructive grasshoppers to the native range pastures
of the State.

At Ft. Collins, adults have been taken from June 22nd
to November 1rth. Many of the females taken on the
latter date, 1902, still contained their second pod of eggs un-
deposited (Gillette). On July 26, rgor, a number of females
were dissected at Ft. Collins and none of them had the first
pod of eggs sufficiently matured for deposition (Ball). This
species is evidently single brooded.

We have taken this species at the following points with-
in the State: Ft. Collins, Laporte, Dutch George’s, Liver-
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more, Stove Prairie, North Park, Pike’s Peak at 1,000 feet
(Cockerell), Windsor, Greeley, Merino, Wray, Ft. Morgan
Julesburg, Boulder, Lafayette, Denver, Palmer Lake, Canon
City, Nepesta, Rockyford, Lamar, Holly, Trinidad, Colorado
Springs, Salida, Buena Vista, Guniiison, Delta, Paonia, Grand
Junction, Palisades, Durango and Steamboat Springs.

It seems probable that some of the reported occurrences
of Melanoplus spretus should have been referred to this species.

bivittatus Say. T'his is undoubtedly the most injurious grasshopper

in Colorado. It is doubtful if any insect causes heavier annual
loss to the State. It is nearly, and perhaps quite as widely
distributed as femeur-1wbrum. Its large size and great num-
bers and its appetite for cultivated plants of nearly every kind,
make it very destructive. It is especially numerous in the
alfalfa fields of the irrigated region near the foothills. To-
wards the eastern border of the State it is often out numbered
by differentialis. 1t is also abundant in the alfalfa and grain
fields of the western slope and sometimes defoliates fruit trees
when orchards are not kept cultivated or when they are along-
side of alfalfa or pasture land.

This species is capable of subsisting upon almost any
cultivated crop. We have noted the following food plants:
Alfalfa, red clover, grass, corn, wheat, oats, barley, fruit trees
in general, cabbages, beets, potatoes and onions.

It has a strong tendency to climb tall plants and fence
posts to rest for the night. The injuries are usually worst
about the borders of fields.

There is comparatively little variation in the coloration
of this species. The two yellow liies npon the elytra seem
always to be present as a distinguishing characteristic; the
head and pronotum are occasionally almost entirely pale yel-
low in color. In size and in wing-length this species varies,
widely. Males of long winged specimens vary between 21
mm. and 33 mm. in length and the females between 27 mm.
and 41 mm. The majority of the specimens have elytra ex-
ceeding the tip of the abdomen but individuals with abbre-
viated wings are common and it is not very infrequent that
they do not cover more that two-thirds of the abdomen.
There are small males in the collection with elytra only 7.5
mm, long. As in femur-rubrum, the short winged individ-
uals average smaller than those having long wings.

The earliest we have taken adults at Ft. Collins was June
12, 1900. June 2I, 19oI, a single male was found, and on
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the 26th of the same month adult males were quite common
(Ball). There is but one brood, as with all our Melanopli, but
many of the eggs hatch late so that small nymphs are seen af-
ter many are adults. November 11, 1902, numerous females
were seen at Ft. Collins and some of these had ova that were
still immature (Gillette). Sept. 2, 1902, at Ft. Collins, occa-
sional nymphs were seen and dissection of adult females
showed that only about half of them had deposited the first
pod of eggs. (Ball.)

We have recorded the species from the following places:
Ft. Collins, Laporte, Livermore, Steamboat Springs, Eddy,
Greeley, Sterling, Merino, Julesburg, Denver, Golden, Colo-
rado Springs, Pueblo, Canon City, LaJunta, Rockyford,
Lamar, Salida, Alder, Antonito, Delta, Grand Junction and
Palmer Lake.

All the specimens in the collection have blue hind tibiee
and I do not remember certainly to have seen the form (or
species) with red hind tibize in Colorado. It seems to me I
have, but if so, the red-legged ones are only of occastonal oc-
currence. :

bowditchi Scudd. A common species in the southern portion of
Colorado east of the foothills, and occurring in small numbers
in the northern portion also. In the north it is largely re-
placed by a closely allied species /. flavidus. 1t is distinc-
tively a plains species, and, so far as is known, confines its in-
juries to the native plants. We have found this species spe-
cially abundant along the Arkansas valley. Our dates of
capture range between June 17th, 1900, at Lamar and Sept.
roth, 1898, in the same place (Ball). Food-plants unknown.

The males vary between 22 mm. and 25 mm.and the
large females measure 30 mm. This species is readily sepa-
rated from fawvidus by its shorter antennae( only 11 mm.long in
the males) and by the presence of the black post-ocular band.
It is also smaller and less robust as taken in Colorado. The
fucula vary much in form at their tips. They may be trun-
cate, cut diagonally, rounded, or slightly hooked, and two of
these forms may occur on the same grasshopper.

Taken at the following places: Ft. Collins, LaSalle,
Greeley, Timnath, Rockyford, Iamar and Colorado Springs,
also at Kimball and Stratton in Nebraska. (Ball.)

coccineipes Scudd. ‘This species occurs in moderate numbers over
the entire plains region of Colorado and extends for some
distance into the foothills. It varies in color from a dark
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fuscous brown to almost a uniform and rather light rust-yel-
low. The lighter colored specimens occur mostly in the
southern portion of the State. The post-ocular stripe varies
from a broad and distinct black band to none. The subgeni-
tal plate is usually notched but in some specimens it is trun-
cate. It seems quite probable to me that this species is noth-
ing more than a form of angustipennis having red hind tibize.

The males we have taken vary between 19 mm. and 24
mm. in length. The females resembleallied species so closely
that it is difficult or even impossible to distinguish them.

The only native food-plant we have recorded for this
species is Artemisia filifolia. We have also taken it common
on alfalfa and on young apple and plum trees.

Specimens have been taken at the following places: Ft,
Collins (common), Laporte, Livermore, Dutch George’s, Tim-
nath, Greeley, Orchard, Julesburg, LaSalle, Boulder, Pueblo,
Colorado Springs, Canon City, Lamar and Holly. Adult
males and females have been taken at Ft. Collins as early as
July 10, 1901, and as late as October 12, 1898.

comptus Scudd. We have a half dozen specimens of what seem to

be M. coccineipes except that the furcula are nearly straight
and but little diverging. So, while I should consider these
as varieties of coccinezpes 1 list them here because they seem
to correspond better with the form that has been described as
comptus. 'The specimens were all taken near Ft. Collins
where we have done most of our collecting for A7. coccineipes.

conspersus Scudd. This species occurs over the eastern plains and

in the mountain parks of the eastern slope to an elevation of
something over 8oco feet. The species was found fairly
common, for example, near Alder at an altitude of 8 500 feet
on native grass land. It occurs most abundantly, however,
on the grassy slopes of the foothills and upon the plains just
outside the hills. While this locust has been found chiefly
upon native grass-pasture land it has also been noted as feed-
ing upon cabbages and alfalfa in moderate numbers. So the
species is doubtless capable of adapting itself to a diet of cul-
tivated plants if its supply of native food-plants should run
short. It probably causes considerable damage where abund-
ant upon native pasture land.

Our earliest capture of an adult of this species was at
Greeley, July 13,1898.  But very few adults have been taken
before Aug. sth. Our latest capture was at Julesburg, Nov.
8, 1902.
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We have taken specimens at the following points: Ft.Col-
lins, Livermore, Windsor, Greeley, Julesburg, Boulder, Den-
ver, Palmer Lake, Pueblo, Trinidad, Antonito, Alder, Salida
and Buena Vista; and at altitudes varying between 4,500 and
8,500 feet. 'The high altitude specimens are smaller in size,
darker in color and could easily be taken for a different spe-
cies from the brownish testaceous form found in the lower
altitudes.

The small males from high altitudes measure as small as
16 mm. in length while the largest from lower altitudes meas-
ure as high as 24 mm. The females measure between 18
mm. and 27 mm.

cuneatus Bruner. See Melanoplus occidentalis.

dawsoni Scudd. Our collections indicate that this species is con-
fined to the foothills of the eastern slope of the mountains.
It is not an abundant species but we have taken it from the
border of the plains next the first foothills to an altitude of
8,000 feet. Specimens have been taken as far south as Palm-
er Lake. It is most common on the dry slopes of the lower
foothills. The long winged form has not been taken.

Males vary in length between 14 mm. and 17 mm. and
their elytra between 4.5 mm. and 6 mm. The females vary
in length between 18 mm. and 20 mm. and their elytra be-
tween 5 mm. and 7 mm. Measurements upon 25 males and
31 females.

Specimens have been taken at Ft. Collins (at foothills),
Dutch George’s, Steamboat Springs, Pinewood, Boulder and
Palmer Lake.

devastator Scudd. Two locusts taken at Steamboat Springs July
26th, 1891, were determined by Dr. Scudder as belonging to
this species with a question mark attached. Altitude about
75000 feet.

differentialis T'hl. 'This is an abundant and very destructive species
in the lower altitudes of the State, especially where there is
plenty of moisture. Except for the black markings of the
posterior femora this species has mno conspicuous markings
but it varies much in color. In the warmer portions of the
State the prevailing color is a light yellowish brown while in
the higher and cooler portion the prevailing color is very
much darker. In all places where the species occurs in the
State there are occasional or frequent individuals that are
black, except for yellow bands upon the legs, and sometimes
light posterior lateral margins to the pronotum.
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This locust is a very general feeder, particularly upon
cultivated plants. . Those we have noted are: alfalfa, corn,
Kaffir corn, wheat, oats, leaves of apple, peach and plum and
sugar beets.

The males taken vary between 27 mm. and 35 min, and
the females vary between 31 mm. and 42 mm. We have re-
corded the species from the following places: Ft. Collins,
Windsor, Greeley, Merino, Julesburg, Loveland, Sterling, La-
porte, Boulder, Pueblo, Colorado Springs, Canon City, Las-
Animas, Rockyford, Lamar, Delta and Grand Junction. This
species has been most abundant along the eastern portion of
the State and at Grand Junction. We have not taken speci-
mens above 5,500 feet altitude.

This species is rather late in maturing. A few adults
were seen at Pueblo July 15th, 1901, and a few at Rockyford
July 16th 1901 (Ball). The earliest adults at Ft.Collins were
taken July 21, 190o1. At Merino Aug. 8, 1902, females
were not ready to oviposit. Females taken Nov. 11, 1902,
still contained immature ova.

dimidipennis Brun. (See description following this article).

fasciatus Barnst. This species appears to be confined to the moun-
tains and chiefly to high altitudes. Our specimens have come
from twol ocations,Marshall Pass and Ward, at altitudes vary-
ing between 10,000 and 11,000 feet, except a single specimen
taken in the foothills a few miles west of Ft. Collins at an
altitude of 8,000 feet. I wonder if this mountain species can
be identical with the fasciatus of the New England states.
It is certainly a native of the high mountain ranges in Colo-
rado where it occurs very sparingly.

The males vary between 15.5 mm. and 18 mm. in length
and the females between 18 mm. and 21 mm.

All the specimens taken are short-winged, belonging to
variety curtus.

femur-rubrum DeGeer. 'This is, next to a#/anis, the most generally
destributed of any species of Melanoplus in Colorado. Next
to bzvittatus, it is probably the most injurious species though
differentialts is more injurious where it is most abundant. It
occurs on both the eastern and the western slopes and in the
mountains to an altitude of 8000 feet. The species is ex-
tremely variable in color. The almost unicolorous fuscous-
brown form that is common in the eastern states is not the
prevailing form here. The abdomen and all of the under
surface is usually distinctly yellow. The lower part of the
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face, an area at the base of each antenna;a patch beneath and
posterior to the compound eyes and a narrow line above each
black post-ocular stripe, and often the posterior portion of the
occiput,also,are yellow. Sometimes the entire head,except the
compound eyes,the vertex and the post-ocular stripes,is yellow.
The pronotum may be entirely dark fuscous with a broad black
band on the prozona on either side, or the sides of the prono-
tum may be partly or entirely yellow outside of the black
band of the prozona. The disk of the pronotum ‘may be en-
tirely yellow, or entirely rufous or it may be dark at the sides
with a yellow or rufous median stripe of varying breadth.
The femora may be yellowish shaded with dusky or they may
be distinctly tinged with red. The hind femora may be
dusky brown above with the lower half of the outer face yel-
low, or the outer face may be dusky brown throughout. In
others the outer face is dusky brown with a yellow or even a
reddish margin. In still others, and these are not uncommon,
the dark parts of the femora are blue or bluish-green in color.
In some the color is a deep steel blue. When these blue
colors occur on the femora, the dark parts of head,thorax and
elytra partake of the same tint. Those most highly colored
with the blue often have the hind tibiee tinted with the same
color. These highly colored forms are among our handsom-
est grasshoppers and seem at first quite unlike the somber
colored femur-rubrum as commonly described and seen in the
east and yet there is so complete a gradation of forms between
the extremes of coloration that I have not been able to sepa-
rate out a distinct variety. It seems probable that these blue
colored forms are what Dodge described as plumbeus. In
fact he suggests that plumbens may be only a local variety of
Sfemaur-rubrum. At least I have been unable to find any char-
acters that will hold to separate typical form of plumbeus
from these highly colored forms of femui-rubirum.

The males we have taken vary between 17 mm. and 26
mm. in length and the females between 20 mm. and 26 mm.
These are common variations. Occasionally a specimen is
taken that seems abnormally small. This is especially true
of occasional short-winged specimens that we have taken.

Short-winged form. We have taken specimens of a short-
winged form of this species, mostly in shaded places. The
elytra in these have been between 6 mm. and 7 mm. in length
and reach a little beyond the middle of the abdomen. The
males of this form have measured between 12 mm. and 16
mm. in length and the females about 18 mm. These were
mostly taken by Prof. Ball.
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The above is written up from 190 males and 100 females
of the long-winged form and seven males and one female of
the short-winged form.

The food-plants we have recorded for this species are:
alfalfa, wheat, oats, corn, potatoes, beets, foliage of fruit trees
and cabbage.

We have taken specimens at the following places: Ft.
Collins; Laporte, Livermore, Virginia Dale, Windsor, Greeley,
Merino, Ft. Morgan, Julesburg, Snyder, Orchard, Boulder,
Denver, Palmer Lake, Pueblo, Canon City, Colorado Springs,
LasAnimas, Rockyford, Lamar, Antonito, Salida, Gunnison,
Ridgway, Delta, Paonia, Grand Junction, Palisades and Hay-
den.

The earliest that an adult has been found at Ft. Collins
was June 26, 1901, (Ball). Ordinary years very few adults
can be found before the r5th of July. Females taken Nov.
I1, 1902, still contained immature ova.

flabellifer Scudd. See occidentalis.
flabellifer var. byevipennis. See description in following article. -
flavidus Scudd. This is also a plains species and occurs sparingly

in the southern portion of the State. It is abundant upon
grass pastures along the foothills and upon the plains near
Ft. Collins and has been taken feeding upon alfalfa, cabbages,
leaves of plum and cherry trees and upon Artemisia trifolia,
so that, whenever a food supply of native plants becomes
scarce, this species is likely to become seriously injurious to
cultivated crops.

This species is somewhat larger than bowditchz, the males
ranging from 23 mm. to 26 mm. in length and the larger fe-
males measure as much as 32 mm. The antennz of the males
measure 14 mm. These dimensions are somewhat greater
than those given for the types. We have taken adults at Ft.
Collins from July 19th, 1902, till Sept. 19th, 1898.

Taken at the following points: Ft. Collins, Timnath,
Greeley, Julesb.rg, and a single specimen at Lamar.

The furculee of the male vary about the same as in bow-
ditchi.

gillettei Scudd. Marshall Pass, Aug. 23, 1896 (Ac. 2260), and Aug.

27, 1899; Cameron Pass, Aug. 19 and 20,1899; Little Beaver,
July 17, 1898.

This species has been found at high altitudes only. It
was fairly common Aug. 27th on Marshall Pass between
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11,0co and 12,000 feet altitude and was taken between 10,500
and 12,500 feet in altitude. Food-plants not known.

glaucipes Scudd. The collection contains 16 males and 22 females
taken at Wray, Pueblo and Nepesta. The males vary be-
tween 17 and 20 mm., and the females between 20 and 27
mm. in length. See Melanoplus simplex.

infantilis Scudd. This is the smallest of our Melanopli and is a
mountain and high plains species in this State. It seems to
prefer grassy areas in exposed places and may commonly be
found in the grassy mountain parks to an altitude of 8000
feet at least. We have not seen the species much higher than
this. The earliest adults at Ft. Collins were taken June 21st,
1gor (Ball). The latest we have taken the species is Oct.
r2th, 1898.

Our specimens vary in size as follows: Males from 13
mm. to 19 mm. and females from 15 mm. to 21 mm.

We have taken specimens at Ft. Collins, Laporte, Liver-
more, Dunkley, Idlewild, Dutch George's, Virginia Dale,
North Park, Denver, Palmer Lake, Pueblo, Alder, Estes Park,
Durango and Gunnison, and at Kimball, Neb. It doubtless
occurs east across the plains of the northern portion of the
State. '

It is hardly abundant enough to be considered an injur-
ious species in Colorado.

kennicottii Scudd. Marshall Pass, Aug. 27, 1899; Durango, Aug. 7,
1899; Chama (N. M.), Aug. 8, 1899; Ward, Aug. 30, 1899.
The lowest we have taken this species was at about 6,500 feet
feet at Durango. At Chama,(N.M.),it was takenat the station,
7,863 feet, while at Ward and at Marshall Pass specimens
were taken between 10,000 and 11,000 feet altitude. The
species has not been found abundant anywhere.

lakinus Scudd. This is distinctly a plains species occurring all over
the eastern portions of the State to the first foothills. It is
common on ground covered by native grasses upon which it
is supposed to feed though we have no positive evidence upon
this point. It has been noted as feeding upon sugar beets
and Russian thistle (Ball) and is usually common where tum-
ble-weeds grow.

The species occurs in both long-and short-winged forms,
the latter being by far, more common. Out of the 225 speci-
mens in the College collection there are 12 macropterous males
and 7 macropterous females.
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The males vary in length between 14 mm. and 23 mm.
and the females between 20 mm. and 26 mm. The elytra in
the brachypterous forms vary between 4 mm. and 7 mm. in
length in both sexes.

The macropterous form has been taken at Ft. Collins,
Julesburg, Holly and Pueblo. The short-winged form has
been taken at Ft. Collins, Julesburg, Wray, Sterling, Greeley,
Colorado Springs, Pueblo, Canon City, Trinidad, Nepesta,
Rockyford, LaJunta, Lamar and Holly.

This species varies widely in size and coloration in Colo-
rado. In some the yellowish-brown prevails, even upon the
elytra and pronotum; in others a decided greenish-yellow tint
occurs on the same parts. At the other extreme there are
those that are quite uniformly dark fuscous so that even the
dark bands of the femora are hardly discernable. Iam unable
to find any constant characters separating this species from
type specimens of M. marculentus from Mexico that are in
the College collection.

ridus Dodge. An abundant species in northern Colorado east of
the mountains. It seems to be most numerous in the vicinity
of the foothills but does not extend far into the hills. The
native food-plant is Artemisia dracunculoides. 'The nymphs
with their gense and sides of the pronotum (except a white
median line on the latter) black, make conspicuous objects
upon the stems of the food-plant. This species takes readily
to some of the cultivated plants also. We have noted it feed-
ing upon alfalfa, cabbages and leaves of plum and apple trees.

In size the males vary between 19 mm. and 21 mm. and
the females between 20 mm.and 26 mm. Measurements from
61 males and 24 females.

Adult males were just beginning to appear July 22 at Ft.
Collins in 1gor (Ball). They were abundant at Laporte Sep.
30, 1899, and specimens have been taken at Ft. Collins as late
as Oct. 23, 1901.

This species has also been noted as feeding upon Bzge-
lovia (Ball).

But few females were ready to lay eggs Sep. 8, 1goz(Ball).

We have taken this species at the following places: Ft.
Collins (abundant upon dry ground), Laporte, Livermore,
Ft. Morgan, Colorado Springs and Boulder.

minor Scudd. ‘This is not an abundant species in Colorado but oc-
curs in moderate numbers in the north-eastern portion over
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the plains and for a considerable distance into the foothills.
In fact it seems to prefer the slopes of the lower foothills
and the plains near them. We have found it in places
rather common on alfalfa and have frequently noted the species
upon blue-grass (Agropyrum glawcum) and rush-grass (Spo-
robolus cryptandrus).

This is also the earliest of the Melanoplito mature. We
have taken adults fairly common at the foothills near Ft. Col-
lins on June 6th, 1902 (Ball). The latest that we have taken
adults is Aug. 22, 1902 at Ft. Collins. This species occurs
as far south as Pueblo, at least. It has been taken at the fol-
lowing points: Ft. Collins, Laporte, Livermore, Julesburg,
Wray, Denver, Palmer Lake and Pueblo.

Our males vary in size between 17 mm. and 20 mm. and
the females between 23 mm. and 26 mm.

Specimens have been taken at an altitude of 7,000 feet in
the foothills.

monticola Brun. Three males and one female from Windy Point,
Pike’s Peak, at an altitude of about 12,000 feet, Sep. 17th,
1903 (Cockerell).

occidentalis Thom. This is a common and wide spread species. It
seems to occur over the entire plains region from north to
south. It is common among the lower foothills and upon
grassy areas in the mountains to an altitude of 8,000 feet, at
least. In the lower altitudes the males vary commonly between
19 mm. and 22 mm. in length and the females between 19
mm. and 24 mm. Specimens taken at higher altitudes, as at
Dolores, Durango and Buena Vista, are decidedly smaller and
darker in color. The males from these higher altitudes meas-
ure between r5 mm. and 18 mm. and the females between 17
mm. and 19 mm,

Adults have been taken as early as June 17th at Ft. Col-
lins, 1898, and at Lamar 1goo (Ball). At Ft. Collins there is
very little mating before the first of August and males have
been taken as late as September 12th. There is but one
brood. Food-plant not known.

We have taken this species at Ft. Collins, Livermore,
McCoy, Dutch George’s, Wray, Sterling, Snyder, Greeley,
Denver, Pueblo, Rockyford, Las Animas, Lamar, Trinidad,
Buena Vista, Durango, Gunnison, Antonito and Dolores, and
at Kimball and Stratton in Nebraska.

The cerci of the males of this species vary consid-
erably in form, the extremes resembling very closely, if they
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are not identical, with the forms described for fabellifer and
cuneatus, but with such imperceptible gradations that I
have been unable to recognize either of these species as sepa-
rate from occzdentalis in our collections.

The pevailing form of cercus in Colorado is that shown
in Plate X, Fig. 6 of Dr. Scudder’s “Revision of the Melano-
pli,” and this is the form that agrees with Thomas’ original
description of occidentalis.

packardii Scudd. This is a common species over all the eastern por-
tion of the State to the foothills and it also occurs in the
grassy glades and mountain parks of the eastern slope to an
altitude of 8,000 feet or more. It would be difficult to say
whether the species is more abundant on the level prairie or
upon the sides and summits of the low hills. It seems to be
everywhere on land covered with native grasses, but that the
grasses are its food-plants is an inference. T'his species is not
uncommon in alfalfa fields and has been noted by us as feeding
upon cabbages. The species is so large and abundant it must
do considerable damage to native pasture land.

Males were just beginning to mature at Ft. Collins, June
29, 1901, and occasional adults were noticed in the same lo-
cality Oct. 8, 1go2. (Ball.) "Our adults were taken at Gree-
ley June 24, 1899. '

The species varies in Colorado from a light rusty brown
to a rather dark brown with more or less distinct lighter
stripes on the lateral margins of the dorsum of the pronotum.
In some of the darker specimens these lines are obsolete.

In length, the males vary between 23 mm. and 29 mm.
and the females between 23 mm. and 33 mm. Among the
127 specimens in the College collection there are 33 males
and 21 females with blue hind tibiee and 36 males and 37 fe-
males with red hind tibize.

This grasshopper has been taken in the following locali-
ties in Colorado: Ft. Collins, Dutch George’s, Livermore,
Julesburg, Sterling, Orchard, Wray, Greeley, Windsor, Estes
Park, Boulder, Lafayette, Denver, Palmer Lake, Pinewood,
Durango, Rockyford, Lamar and Holly.

regalis Dodge. A few specimens of this species were all taken by
Mr. Ball. One specimen from Ft. Collins, August 14, and
specimens from Holly, Lamar and ILasAnimas bearing dates .
July 18 and September 8. Specimens determined by Prof.
Bruner.
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This is one of the handsomest of our Melanopli and is
very different from the species of .4eolop/us that has been
supposed to be Dodge’s regalis.

This species might easily be mistaken for sanguzneouns
Bruner.

sanguineus Brun. (See description in article following this). A few
specimens only and all from the south-eastern portion of the
State. ‘The localities are Holly, Lamar, Las Animas and
Rockyford. Dates, July 17th to Sep. 14th (Ball). In general
appearance closely resembling regalis.

simplax Scudd. ’T'wo males have been taken in the Arkansas Val-
ley, one at Holly, Sep. 8, 1898, and one at Nepesta, Aug. 6,
‘1900 (Ball). The first measures 17 mm. and the second 19
mm. Tegmina of male from Holly 8 mm. and of the one
from Nepesta 13 mm. The latter specimen has blue hind
tibiee and may belong to glaucipes, but aside from the longer
elytra and the different colors of the tibize, and the difference
in size, the two specimens appear to be identical. This spe-
cies seems a very close relative of glawucipes but in general ap-
pearance, as we have them determined, glawcipes is more
slender and with the male abdomen nearly straight, while
in szmplex the male abdomen is strongly upturned at the end,

spretus Uhl. 1 cannot help suspecting that some of the reported
occurences of this species have been from specimens of at/a-
nzs.  During thirteen years of collecting in Colorado, and we
have done a large amount of it, we have not taken a single
specimen of this locust. I do not think it can have any per-
manent breeding ground within this State at present.

tristis Bruner. See description in article following this.

yarowi Thom. A single pair were taken at Grand Junction Aug.
28, 1894. This species looks very much like M. flavidus
with hind tibize red, or like a light colored specimen of A/.
Jemoratus without the pale stripes and not so robust. Length
of male 25 mm. and of female 35 mm.

PHETALIOTES Scudder.

nebrascensis ‘T'hom. Amnother common species on grass land on the
eastern plains of the State. Its food-plant,so far as our obser-
vations have gone, is blue-grass (Agropyrum glaucum).
This specicies is rather late in maturing. On July 16, 1902
at Ft. Collins many nymphs but no adults were observed up-
on Agropyrune. On July 3oth the adults were common. On
Aug. 1st, 1901 at the same place it was noted that there were
many nymphs and a few adults upon blue-grass. The adults
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were still common Sep. 25th, 1898, near Ft.Collins (notes by
Ball).

The males in the collection vary between 19 mm. and
23 mm. in length and the females measure from 23 mm. to 29
mm. in length. The elytra of the short-winged males vary
between 5mm. and 6.5 mm in length and those of the females
between 5.5 mm. and 7.5 mm. in length.

A few specimens of the long-winged form (zolucrzs) have
been taken at Ft. Collins and one specimen was taken at La-
mar.

We have taken the species at the following places: Ft.
Collins, Greeley, Julesburg, Merino, Pueblo, Colorado Springs,
Rockyford, Lamar and Holly. ;

DACTYLOTUM Charpenter.

piectum Thom. A fairly common species on the plains of the east=

ern portion of the State and occuring on dry exposed areas
for some distance within the foothills but not far. Its princi-
ple food-plant,according to Prof. Ball’s notes,seems to be 4s-
tev multiflora though he has several times noted it feeding
upon Kalmia glauca (American laurel). He has also seen
it resting upon Senecio Douglasi, apparently as a food-plant,
and we have found occasional specimens on alfalfa.

The bright coloration is very constant; males vary be-
tween 20 mm. and 24 mm. in length and the females between
29 mm. and 35 mm. The wings of the males vary between 4
mm. and 5mm. and those of the females between 5 mm.and
6 mm. Taken at the following places: Ft. Collins, Laporte,
Livermore, Wray, Pueblo, Rockyford, Lamar and Holly.

We have found the species abundant just outside the first
foothills and have taken adults at Ft. Collins from July 26th
to Sep. 3oth.



Some New Colorado Orthoptera
BY LAWRENCE BRUNER.

Nemobius brevicaudus new species.

A medium sized, pale colored insect in which the female has an ex-
ceedingly short ovipositor, not much more than one-half as long as that
of other species in which this member is described as greatly abbreviated.
In general appearance perhaps most closely resembling N. mormonius
Scudd. from Utah.

Pale testaceous with a few darker markings on head, pronotum
and abdomen above. The pronotum a little narrower in front than be-
hind, its surface sparsely adorned with rather stiff, not very long, dark
colored bristles. Front and middle femora, as well as the front between
the base of antennge, likewise adorned with similar bristles. Tegmina
half as long as abdomen, about as long as head and pronotum combined
(@), or nearly reaching its apex (J') pale testaceous, without any defi-
nite darker markings. Ovipositor very short, straight, the apical half
moderately coarsely toothed above, the extreme apex rather blunt. Anal
stylets pale, slender, a little longer than hind tibise. Antennse rather
long and slender, testaceous basally, darker beyond.

Length of body, &', 8 mm., 2, 8.5 mm.; of hind femora, &, 5 mm.,
@, 5.5 mm., of ovipositor, 1.85 mm.

Habitat. 1 2, 1 9, Fort Collins, Colorado, October 4, rgor.
Ceuthophilus aridus new species.

Of a uniformly pale testaceous color,a trifle darker above than below,
unadorned by darker mottlings, bands or bloteches of any kind, a moder-
avely slender insect with relatively smooth body and limbs. Eyes very
dark brown or black, pyriform, the apex below. Front femora about
one-fourth longer than pronotum, their front edge below provided with
1-2 very small spines in addition to a muech longer preapical one, the
lower posterior edge unarmed; anterior lower edge of middle pair armed
with 3-4 and the posterior with 2-3 minute ones, the apex of the latter
edge provided with an apical spine. Hind femora rather robust, without
any decided genicular enlargments, a trifle over three times as long as
greatest width, the apical half provided above with a number of dark
raised points, and both the outer and inner lower caring furnished with
numerous fine serrations, the sulcus rather narrow except near the
apex. Hind tibize about one-sixth longer than femora, nearly straight
and provided with four pairs of moderately strong gently diverging spines
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in addition to the apical ones which are somewhat longer than the oth-
ers;hind tarsi about one-third thelength of the hind tibise,joint 2 twice as
long as 3. Cerci rather slender, in length less than the greatest width
of hind femora and abruptly bent downwards at about the middle.

Length of body, &', 12.25 mm., of pronotum, 3.45 mm., of fore fem-
ora, 4.2 mm., of hind femora. 9.65 mm., of hind tii)iae, 10.5 mm.

Habitat, A single 7, November 17, at Grand Junction, Colorado.

On account of its uniform pale color this insect reminds one
at first glance of all three of the following named species; viz., C.
alpinus Scudd., C. pallescens Bruner, and C. vinculatus Scudd.,
from all of which, however, it differs in several important points
as indicated in the description.

Ageneotettix occidentalis new species.

Very similar to both 4. scudderi and 4. deorum, but differing from
both of these in its somewhat slenderer form and smaller size, as well
as in the fewer (9) spines on the outer row of hind tibise, and in its nor-
mally somewhat abbreviated tegmina and wings.

Length of body, &', 10.5-13 mm., ¢, 15-18 mm.; of pronotum, &
1.95-2.10 mm., ¢, 2-2.15 mm.; of tegmina, &', 7-9 mm, , ¢, 9-10 mm.; of
hind femora, &', 7.25-9 mm., @, 8.5-10 mm.

Habitat. Various localities in Colorado west of the main range,
during the months of July, August and September (Col-
lection Colorado Agricultural College).

Whether or not these are distinct, or only well marked geo-
graphical forms of a single rather variable species, is not certain
now. However, the following brief synoptical table will show the
main differences among these forms:

A'. Normally with somewhat abbreviated tegmina and wings in
both sexes. Hind tibise nine spined in outer row..occidentalis n. sp.

42, Normally with tegmina and wings hardly ever shorter than ab-
domen. Hind tibige ten or eleven-spined in outer row. :

B!. Smaller, the tegmina and wings about equalling the abdo-
men in length even in &'. Fastigium slightly acute-angled in
malgles ol s iEnk eal S0l A0 Sl ) U S Ll o sdeoraiimiySondds

B2. Larger, the tegmina and wings slightly surpassing tip of the
abdomen in &§'. Fastigium right angled or even more obtuse in
male ag well agin temale.. ... i e scudderi Bruner.

Encoptolophus coloradensis new species.

Somewhat resembling E. sordidus in general form but differing from
it in a number of respects. The chief of these variations are a lower
median carina of the pronotum in which the two sections are about equal
in height, glaucous instead of fuliginous hind tibize, and a prevailingly
Jpale grayish testaceous color with decided dark markings on tegmina,
hind femora and posterior half of pronotal disc.

Head unusually large and gross, quite distinetly broader than the
front edge of the pronotum and higher than the general depth of the
body ;the vertex between the eyes about as wide as the shortest diameter
of the latter, the scutellum broadly pyriform,rather shallow and provided
in its posterior half with a well defined longitudinal carina which is
continuous over the occiput to the front edge of the pronotum; lateral
foveolse small, triangular, scarcely sulcate; frontal costa rather promi-
nent, the sides evenly diverging downwards, quite deeply sulcate in the
vieinity of the ocellus, the bounding walls heavy; antenns about reach-



REPOR'T OF ENTOMOLOGIST. 59

ing the hind edge of the pronotum. Pronotum somewhat strangulate in
advance of the principal sulcus, the lateral caringe not much interrupted
though bowed, fairly prominent; the median carina straight, of medium
height, cut a little in advance of its middle; hind edge of the disk some-
what obtuse-angled. Tegmina and wings about equalling the abdomen in
length, the apex of former broadly rounded. Hind femora normal, not
quite reaching the tip of the abdomen.

General color pale grayish testaceous, the sides of pronotum ob-
scurely banded with dull black or brown, the disk of pronotum with the
X-shaped pale marking of sordidus, costalis and parvus. Tegmina crossed
with four heavy dark bands and marked basally with irregular small
bloteches. Hind femora decidedly trifasciate with fuscous externally;
hind tibiee largely glaucous, the base pale. S utures of abdomen nar-
rowly black.

Length of body, &', 19 mm., , 28 mm.; of antenns, &', 7 mm., @,
8 mm.; of pronotum, &', 4 mm., ¥, 5 mm.; of tegmina, &, 17, @, 20; of
hind femora, &', 11 mm., ¢, 14 mm.

Habitat. Fort Collins, Colorado, August 14, a single ¢ (C. P.
Gillette); same locality, 1 #, and 1 ¢ (L. Bruner).

Trimerotropis inconspicua new species.

A trifle under the medium size for the vinculata group to which it
belongs, and at once recognized by its generally light color and compara-
tively narrow, but well defined, posteriorly converging tegmina bars,
together with the pale disk of pronotum.

Head of moderate size, the eyes atrifle prominent and semiglobose.
Vertex longer than wide and provided with a well-defined longitudinal
carina. Antennz dark brown annulated with testaceous,nearly or quite
as long as hind femora. Pronotum rather flat on disk but provided with
a net-work of low, smooth ridges which gives its surface a granular ap-
pearance; the anterior lobes very little tumid and furnished with a medi-
an carina which is but little more prominent than that on the hind lobe;
posterior edge of disk right-angled in both sexes. Tegmina extending
nearly one-third (') or only about one-fifth (§) of their length beyond
the tip of abdomen, the veinlets on basal half or two-thirds very numer-
ous and a trifle coarse, thereby giving to that portion of these members
a sort of granular appearance. Hind femora moderately slender, not
quite reaching ($) or a little surpassing (4') the tip of abdomen.

General color very light cinero-ferruginous, with the usual dark-
brown or blackish markings of the group to which it belongs. In some
specimens the anterior portion of pronotum both on sides and disk are
marked with clusters of small black flecks, but in others this portion is
entirely pale—being relieved only by the brownish dots which adorn the
carinze of vertex, front, cheeks, pronotum, ete. The pale ferruginous
tint which pervades the whole insect is due chiefly to the color of the
bottom of punctuations which are well scattered over its surface. While
the bands on tegmina are not solid they are quite prominent and made up
of clusters of dark dots or by the infuscation of certain veinlets. On
the basal portion these bands are narrower than usual and show a de-
cided tendency towards converging posteriorly, while the apical portion
'is nearly destitute of markings save for the infuscation here and there
of a few veinlets. Wings with their disks very pale greenish-yellow,
crossed about the middle by a narrow fuliginous, band which sends its
anterior spur nearly one-half way to the base, the apical portion beyond
the band perfectly transparent. Hind femora with lower suleus yellow
or at least with two pale bands. Hind tibise, except on extreme base
where they are dark-brown, pale greenish-yellow, a little infuscated be-
yond the subbasal pale annulus and apically. Iront and middle legs
with well marked dusky annulations.

Length of body, &', 17 mm., ¢, 24-26 mm.; of antenne, &, 10 mm.,
%, 10.56 mm.; of pronotum, &', 4 mm., 2, 5.5 mm.; of tegmina, &, 18.5
mm., ¢, 24-25mm.; of hind femora, o', 10-10.5 mm., %, 10.5-12 mm.



60 BULLETIN Q4.

Habitat. Paonia, Palisades, Rifle and Dolores, Colorado, during the
months of July and August.

In the McNeill table of species of Trimerotropis this insect
will fall into the winculata group with salina, similis pallidipen-
nzs and longicornis (The latter a new species described by E. M.
Walker in Can. Ent. xxxiv, 4). That portion of the table may
therefore be modified as follows:

f'. Lower suleus of posterior femora light, with one preapical black
band, or black, with two light bands, one preapical and one med-
ian, the latter not merely interrupting the black on the edges of the
sulcus, but in the bottom as well.

g'. Fuscousband in its usual position in the middle of the wing.
Spur extending less than half way to the base.

h!. General color light cinereo-ferruginous. The bands of
tegmina well marked and rather strongly converging to-
wards the posterior edge............. St .tnconspicua n. sp.

h2. General color dark fuscous brown, permitting little con-
trast in the bands of tegmina, the latter not markedly con-
converging towards posterior edge.

il. Metazona scarcely more than one and one-half times
as long as prozona. Fuscous band variable.

j'. Fuscous bands of wings very broad, occupying
nearly one third the length of the wings, apical por-
tion with only a few fuscous dots....... salina McNeill.

j%. Fuscous bands of wings narrower, occupying less
than a fifth of the lenght of the wings, apical portion
rather strongly infuscated...... ... longicornis Walk.

i*. Metazona twice as long as the prozona. Fuscous
band rather narrow, oceupying no more than a sixth or
seventh of the length of the wings........_.. similis Scudd.

g*. Fuscous band entirely beyond the middle of the wing, mak-
ing the length of the disk equal to the width. Fuscous spur ex-
tending more than half way to the base.. .. pallidipennis Burm.

f*. Lower sulcus of the posterior femora black, with but one preapi-
cal light band ........ vineulata, huroniana, collaris, fratercula, saza-

tilis, and sordida.

Aeoloplus minor. new species.

A small, slender, short-winged insect with pinkish orlight purplish
hind tibiee, in which the supraanal plate of male resembles quite closely
that of the longer-winged Ae. tenwipennis Scudder, from Arizona.

Head a little longer than the front edge of pronotum, the occiput
somewhat ascending; eyes only moderately prominent, the vertex be-
tween them a little narrower than the frontal costa between the antennge
and deeply sulcate to upper end of costa, in both sexes; the latter
scarcely sulcate even at the ocellus; antenng short and slender, scarcely
reaching hind edge, of pronotum in either sex. Pronotum with the ante-
rior lobes about equal, the disk smooth and evenly rounded, without a
perceptible median carina; hind lobe slightly expanding posteriorly, the
the surface punctulate and with a slight median carina, the hind edge
broadly angulate. Tegmina and wings abbreviated, rather narrow and
evenly tapering, reaching from the middle to three-fourths the length of
abdomen. Hind femora robust and furnished at base with a large down-
ward projecting tooth, reaching beyond the tip of abdomen in both sexes.
Apical segments of male abdomen only slightly enlarged, the last ven-
tral segment ending in a short, blunt, upward projecting point; cerci
nearly as long as supraanal plate,evenly tapering on basal three-fourths,
equal beyond, the apical portion gently bent inwards; supraanal plate
subtriangular, the sides sinuose and having the apex produced and
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rounded, the surface practically as descibed for Ae.tenuipennis. Valves
of ovipositor slender, short.

. General color testaceous, varied with the usual brown markings,
in some specimens with an olivaceous tinge, especialy on tegmina and
hind femora. Sides of basal abdominal segments and about base of
supraanal plate and cerci dark brown or piceous. Posterior femora with
the usual dusky bands which are some shade of olive or brownish olive,
the genicular lobes and base of tibiee a little darker, the latter decidedly
pinkish or pale lilae, in some q])eclmeni changing to glaucous apically.

Length of body d', 12 to 14 mm., 2, 14 to 15 mm.; of pronotum, o,
3.1 mm., ¢,3.85 mm.; of antenee, &', 6 mm., @, 5 mm 3 of tegmina, o,
6-7.5 mm. > Q, 6.5-7.5 mm. s of hind femora, r_?‘ 6 mm., £, 8 mm.

Habitat. ¢s and ¢s, Delta, Colorado, July 13, 1901.

The annexed portion of Scudder’s table will show the affinities of
the present species:
d?. Cerei of male tapering almost uniformly through the basal
three-fourths, only the apical half or less equal.

el. Larger. The tegmina and wings almost as long as abdomen.
Hind tibisge pale glaucous.. 4 .plagosus Scudd.
e2. Smaller. Tegmina and wmgs from one-half to three-fourths

as long as abdomen. Hind tibiee pinkish or pale purplish.
minor n. sp.

Hesperotettix Gillettei new species.

The distinguishing characters of the present species are the non-
obscured transverse sulei of pronotum, the very narrow tegmina and
bright salmon-colored anterior and middle, as well as the entire upper
edge and pregenicular annulations of hind ‘femora.

A bright grass-green locust with prominent white lines on thorax
and along humeral angles of tegmina. In comparison with Hesp. viridis
it is a somewhat slenderer inseet of a more subdued and uniform color
in which the pronotum is less expanded posteriorly and the tegmina and
wings are decidedly narrower and show a variation in length from about
one-half as long to a trifle exceeding that of the abdomen,a little longest
in the males. It differs from its nearest ally, Hesp. festwus in being of a
much more uniformly cylindrical form and greenish color in its more
cylindrical pronotum and the heavier hind femora, the shorter and heav-
ier cerci and the slightly more elevated and blunter apex of subanal
plate of male abdomen.

Length of abdomen, ', 15 mm., ?, 21 mm.; of pronotum, o', 3.5 .)
mm., Q, Hmm.; of antennm, CZ‘, 7.0 mm., B 6.5 mm.; ; of tegmina, &', 6
to 11.5 5 mm., ¢, 7.5 to 16 mm.; of hind femora, g 9 mm. y P52 mm.

Habitat. Rifle, Colorado, July 25, #s and 9s; Glenwood Springs,
September 15; Delta, July 13 and Grand Junction, July
29, September 16.

Hesperotettix coloradensis new species.

A short-winged moderately robust insect which is quite closely
related to H. curtipennis, but dlﬁermg from it by its somewhat slenderer
form, slenderer and shorter hind femora, the much shallower and less
promment transverse sulei of pronotum, the slenderer and longer valves
of the ovipositor, and in lacking the pale border above dusky band on
sides of pronotum. Otherwise the two forms are quite similar in gen-
eral appearance.

Head small, eyes rather promment the vertex narrow, about as
wide as basal (9) or as second (&) joint of antennge, rather deeply sul-
cate in male, less so in female; frontal costa moderatelv broad, the sides
nearly parallel, profoundly sulcate throughout. Antenne with’ the joints
somewhat depressed and heavier than usual in the male, in female nor-
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mal. Pronotum subeylindrical, only gently widening behind, the ante-
rior lobes smooth, only weakly punctate, and with ill-defined median car-
ina; the hind lobe coarsely and rather closely punctate,its median carina
quite evident, hind margin angulate. Tegmina lobate, lateral,their dor-
sal edges not touching. Hind femora slender, not quite reaching (@ or
gently surpassing (') the tip of abdomen. Apical portion of male abdo-
men slightly broadened, the extreme tip of last ventral segment gently
raised above the level of apex; supraanal plate elongate, its sides up-
turned, the apex rounded and provided in middle with two rather coarse,
blunt caringe which begin near the base just in advance of the furculse
which are mere protuberances and meet a little before tip; cerci moder-
ately long, about reaching the tip of supraanal plate, their apex atten-
uate and gently curved inward; valves of ovipositor slender, somewhat
exserted.

General color grass-green varied with pale testaceous and dirt
white. The sides of pronotum back of eyes streaked longitudinally witﬁ
piceous bordered below by dirty white. Dorsum of thorax and abdomen
with the usual light colored streak which frequently widens in the mid-
dle of anterior lobe of pronotum so as to form asort of a diamond-shaped
patch—a little interrupted just before reaching the hind edge. Hind
femora internally and below testaceous, with scarcely any indication of
the pregenicular ruddy annulation or tinge along upper edge.

Length of body, &, 16.5 mm., €, 24 mm.; of pronotum, &', 4 mm.,
@, 4.85 mm.; of antennee, & and ¢, 7 mm.; of hind femora, &, 9.6 mm.,
?, 10.5 mm.

Habitat. 1 7, Durango, Colorado, Aug. 7; 1 ¢, Dolores, Colo., Aug.
2. (Collection Colo. Agr. College).

With the addition of these two, and a third species from Flor-
ida, to those known to Scudder, we have his table of species con-
siderably modified. This modified table is as follows:

ANALYTICAL KEY TO THE SPECIES OF HESPEROTETTIX.

Al. Metazona of pronotum distinetly punctate on dorsum; prozona
smooth, except sometimes feebly punctate on dorsum; nowhere
rugulose.

bl. Pronotum highly and irregularly diversified in color, or else
nearly devoid of markings of any kind, the dorsum nearly
plane; tegmina in the diversified species marked with a white
or pallid stripe on the division line between the discoidal and
anal areas. ;
c¢t. Transverse sulei of pronotuin distinetly marked in black;
hind femora with a distinct preginicular annulation.

d'. Relatively slender-bodied, with slender femora; teg-
mina rarely as short as the body and then only in male;
antennge of male sleader, distinetly longer than the head
and pronotum together... ___ . ... . viridis Thom.

d?. Relatively stout-bodied, with stout femora; tegmina
surpassing the body only in the males and then but
slightly; antennae of male coarse, scarcely longer than
the head of pronotum together....... meridionalis Scudd.

¢2. Transverse sulei of pronotum not marked in strong
colored contrast to surroundings.

d!. Tegmina not abbreviate, about as long as the abdo-
men. Hind femora without red pregenicular annula-
tion or only faint signs of one........... .. festivus Scudd.

d2. Tegmina one-half or even a triflelonger than abdo-
men. Hind femora with a decided pregenicular annula-
{17 (5 o GO P g SRRSO S e N TN, 11T T O
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b2. Pronotum diversified in color only by longitudinal stripes,
the dorsum distinctly tectiform; tegmina without pale stripes
(though they are occasionally indicated).
c¢l. Tegmina lobiform, little or no longer than the pronotum,
their upper edges not attingent.

d'. General color dark brown,occasionally with a tinge of
green; tegmina short ovate, distinetly shorter than the
PRONOTUTIRE s a8 dre i e B oo pacificus Scudd.

d?. General color grass-green; tegmina long oval, scarce-
ly shorter than the pronotum.

el. Slender. Pronotum decidedly angulate behind,
very preceptibly widening posteriorly.

coloradensis n. sp.
e?. More robust. Pronotum with hind margin broad-

ly rounded, of nearly equal width throughout.
curtipennis Scudd.
c¢2. Tegmina fully developed or abbreviate, when the latter
nearly or fully twice as long as pronotum, their upper edges

overlapping.
d'. Tegmina and wings abbreviate, much shorter than
the body... -.brevipennis Thom.

dz. Tegmma and w1ngs dlstmctly surpassmg the abdo-
men, or sometimes in the female only equalling it.
ratensis Scudd.
A2, Pronotum decidedly tectiform;both prozona andpmetazona both
on dorsum and lateral lobes, equally and distinetly rugulose.
bl. Tegmina elongate, two to five times as long as broad, round-

Iy geuminate atitip. ... ao Lo o LRt speciosus 'Seudd.
b2, Tegmlna ovate, at most one and one- -half times as long as
wide. Lissetamn i loridensis Morse.

mlanoplus unuulnous new species.

Rather above the medium in size, a moderately robust insect hav-
ing the general color aspect of M. atlanis and its allies, but differing from
these species by its more robust hind femora which are rich blood-red
inside and below, and in having the hind tibiz very decidedly bluish-
green as in M. occidentalis and some other species like M. glaucipes
Scudder and M. regalis Dodge.

Head a little wider than the front edge of pronotum; oceciput some-
‘what elevated above the plane of its disk, eyes fairly large but not very .
prominent even in the males; vertex a very little wider (&), or about
twice as wide (@) as diameter of basal antennal joint; the fastigium
roundly depressed and rather broadly and deeply sulcate; frontal costa
about as wide above as vertex, broadening a trifle below and reaching
the clypeus, punctuate above, gently sulcate at ocellus and below; an-
tennz a trifle longer than head and pronotum together. Pronotum with
the sides of anterior lobes about parallel, hind lobe considerably expand-
ing towards the rear, transverse sulei profound, the last about the mid-
dle; median carina faint on anterior lobes but prominent on posterior,
the latter with its hind edge angulate. Anterior portion of male meso-
sternum provided with a large blunt protuberance. Tegmina rather nar-
row, tapering but little apically, reaching beyond the tips of hind femora
in both sexes. Anterior and middle femora not greatly enlarged in
male, the hind pair moderately robust, a little surpassing the abdomen
in both sexes. Extremity of male abdomen neither clavate nor recurved,
the subgenital plate short, the apex but little produced and not notched.
Supraanal plate broadly triangular, the sides rounded and the apex a
little produced, the middle furnished with a rather deep narrow groove
which runs from the base nearly to the apex, a little wider and shallower
near its termination, the sides undulate near hase and projecting. over
the cerci. The latter nearly equal throughout, a little more than twice
as long as greatest width, the apical half bent inwards and with their
outer face slizhtly indented, the lower corner of apex obliquely docked.
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Furcula consisting of a pair of moderately depressed, slender, parallel
fingers equal and attingent on basal half, tapering for a short distance
and slender and equal in outer third, slightly less than half as long as
the supraanal plate.

General color varying from a pale testaceous to a dull wood brown,
in the lighter individuals tinged above with ferruginous. Sides of head
back of the eyes, and pronotum to last transverse incision provided with
a well defined piceous band, in some specimens a trifle interrupted by
light patehes. Oecciput usuallv provided with a similar dark band that
begins at the vertex and extends backward to front edge of pronotum.
Disk of latter usually pale, but sometimes becoming a little infuscated
in middle. Tegmina provided with a discal row of fuscous dots in a pale
field, beyond the basal half these also oceupy the remainder of the wing.
Hind femora provided above and on upper half of outer face with three
dusky bands, the apex black preceded by a pale annulus, inner face and
lower outer edge, together with lower suleus, bright blood red; hind tib-
iee bluish-green, the knees and gemcular lobes of femora bluish-white.

Length of body, 4, 22.5 mm., @, 5 mm.; of antenn(e &, 9.0 mm.,
@ 10 mm.; of pronotum, &', 5.1 mm. i 5.5 Tam. tegmina, d, 20 mm.,
?,21 mm.; of hind femora &', 13 mm., é 14 mm.

Habitat. 7s and 9s Lamar and Las Animas, Colorado.

This insect would fall in Scudder’s table for the separation of
our species of Melanoplus near bruneri, excelsus and wtakensis.
The table would have to be modified for its reception as follows.
(Bottom page 131):

g?. Apical margin of subgenital plate of male conspicuously eleva-
ted above the lateral margins and sometimes greatly prolonged
posteriorly; mesosternum of male in front of lobes with a central
swelling, forming a blunt tubercle (5. Utahensis series).

hl. Apical margin of subgenital plate of male entire; lobes of
furcula not exceptionally broad.
il. Subgenital plate only moderately prolonged.
sanguineus n. sp.
i2. Subgenital plate greatly but not excessively prolonged.
j'. Interval between mesosternal lobes of male more than
twice as long as broad, of female a little longer than
broad; male cerci more than twice as long as broad;
aplcal margin of subgenital plate of male, as seen from
behind, subtruneate " .l il ns c ] bruneri Scudd.
2. Interval between mesosternal lobes of male much less
than twice as long as broad; of female transverse; male
cerci less than twice as long as broad; apical margin of
subgenital plate of male, as seen from behind, rounded.

] excelsus Scudd.

h?. Apical margin of subgenital plate of male deeply noteched on
either side of middle; lobes of furcula exceptionally broad, sub-
equal throughout; suboemtal plate excessively prolonged

utahensis Scudd.

Melanoplus tristis new species.

A rather small, slender, short-winged insect that bears a strong
resemblance to M. artemisiz but which more properly belongs to the
Aridus series since it has the cerci and furcula of the male as found in
the last named species. HEntire insect quite strongly hirsute or pilose.

General color dark reddish brown, varied with darker brown and
piceous. Head about as wide (@) or a little wider (&') than the front
edge of the pronotum, the oceciput a little raised above the plane of the
latter; eyes large and quite prominent, sub-globular in the male, consid-
erably less prominent and with the anterior edge decidedly straight in
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female; vertex a trifle narrower (') or somewhat wider (%) than the
basal antennal joint, roundly depressed and quite deeply sulcate with
the lateral carina rather coarse; frontal costa prominent, plain, the sides
nearly parallel, a little wider than the vertex between the eyes in both
sexes and reaching the clypeus. Antennz slender. of moderate length,
about reaching, {, or somewhat surpassing, &', the tip of prono-
tum. The latter with the sides of anterior lobes somewhat tumescent in
d', smooth in @, no wider at last transverse incision than in front,
the dusky band at sides furnished near the center above with a light
patch, the posterior lobe a little the shorter, expanding and broadly
rounded behind, its entire surface quite profusely punctate; median car-
ina nearly equally prominent throughout. Prosternal spine coarse,
conical, moderately long, directed a little to the rear and with the apex
blunt. Tegmina lateral, elongate oval, reaching to or a little beyond the
apex of the first abdominal segment. Abdomen with the sides strongly
piceous, especially in the J's. Hind temora rather slender, not quite
reaching (@) or alittle surpassing (&') tip of abdomen, flavous inside
and below, crossed on upper half by two dusky bands, the apex also
dark ;middle and front femora only moderately swollen or obese in males;
hind tibize dull plumbeous, profusely hirsute. Apical portion of male
abdomen only gently club-shaped, the tip very little upturned, the sub-
anal plate entire at apex, in nowise notched or produced; supraanal plate
triangular, about equally long and broad, the sides straight, the tip an-
gulate; the furcula as described and figured for M. aridus Scudd. (Pl.xiv,
fig. 3); cerci al§o as in that species, except, perhaps, that they may be
slightlly longer in proportion and a little more bent inwards on their out-
er half.

Length of body, &', 13.5 mm., ?,18-20 mm.; of antenns, 4", 7 mm.,
@, 6.6 mm.; of pronotum, &', 3.1 mm., ¢, 4 mm.; of tegmina, §',2.6 mm.,
?, 3 mm.; of hind femora, &', 8 mm., ¢, 9 mm.;.

Habitat. Antonita, Dolores and Durango, Colo., 3 2s and 5 ¢s Aug-
ust (Collection Colo. Agr. College).

In order that the position of this species may be more clearly
indicated the following portion of Scudder’s table is modified so
as to include it and is here appended:

gl. Cerci of male long and very slender, in the middle not one-half
the width of the frontal costa, last dorsal segment of male with a
pair of strongly oblique submedian sulci outside the furcula; sub-
genital plate not elevated apically (3. Aridus series). v
hl. Hind margin of pronotum truncato-emarginate; disk of met-
azona fully twice as broad as long; tegmina relatively slender,
widely distant.
il. Disk of pronotum coarsely and uniformly punctate; cereci
of male apically’'enlarged and inferiorly accuminate at apex.
humphreysii Thom.
12, Disk of prozona coarsely punctate only along anterior
margin; cerci of male apically equal, round at tip.
nitidus Scudd.
h%. Hind margin of pronotum obtuse angulate or broadly round-
ed; disk of metazona less than twice as broad as long; tegmina
variable.
il. Larger (& 17.5 mm.); tegmina relatively broad, approx-
imate, at least in the male...........cccoororreeer cereene artdus Scudd.
12, Smaller (13.6 mm.); tegmina quite slender, lateral, and
greatly separated above in both sexes.......... tristis n. sp.

Melanoplus flabellifer brevipennis new variety.

The specimens before me, eight in number, and coming from Pao-
nia and Palisades in western Colorado agree quite well with the general
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description of M. flabellifer,only that all of them lack the fully developed
tegmina and wings of that insect. The specimens from Palisades are de-
cldedly tinged with rufous, while those collected at Paonia are cinero-
plumbeous as indicated for the normally long-wmged form.

Length of body, &', 14-16 mm., 2, 21 mm.; of antenns, &, 7.5 mm.,
Q, 7 mm.; of tegmina, &, 5.5 mm., Q 7 mm.; of hind femora, 4, 8.5-9
mm., 9, 10-11 mm.

Habitat. 4 ¢s and 1 ¢, Palisades, Colorado, July 8, 1901; 2 2s and
1 ¢, Paonia, Colorado, September 20, 1903, (Collection
Colorado Agricultural College).

The following synoptic table which has been somewhat mod-
ified from Scudder’s (Revis. Melanopli, pp. 124 and 130, and
Suppl. p. 160) will give at a glance the characters separating the
various recognized forms belonging to the series:

dl. Cerci of male very broad and short, not more than twice as long
as the middle breadth, and broadly rounded at apex. (2. Flabelli-
fer series.)

el, Tegmina fully developed.
f. Cerci of male twice as broad in broadest as in narrowest
portion.

g'. Subgenital plate of male with a distinet though mi-
nute independent apical tuberecle....... ., occidentalis Thom.

g%. Subgenital plate of male with only one obscure trace
of apiealtuberelel e .ok e i) cuneatus Scudd.

f2. Cereci of male with no striking inequality in breadth.
flabellifer Scudd.
e2. Tegmina more or less abbreviated.

Tegmina about half as long as the abdomen and much

longer than the pronotum.

gt. Cerci of male broadly longitudinally sulcate apically,
aginfabellifer.... .. .. .. Jlabellifer brevipennis n. var.

g2. Cerci of male not longitudinally sulcate apically.

hl. Interval between mesosternal lobes of male twice
as broad posteriorly as anteriorly, the inner mar-
gins of the lobes regularly divergent; interval in fe-
male longer than broad; cerci of male butlittle longer
G e, discolor Sceudd.
h? Interval between mesosternal lobes of male near-
ly equal breadth in front and behind, the inner mar-
gins of the lobes convex; interval in female trans-
verse; cerci of male nearly twice as long as broad.
simplex Scudd.
f2. Tegmina shorter than pronotum.

g!. Furcula of male only as long as the last dorsal seg-
ment; cerci in apical half equal and deeply sulcate longi-
tudinally, so as to appear bent at right angles.

rileyanus Scudd.

g%. Furcula one-fifth as long as supraanal plate; cerci in

apical half tapering, not sulcate ......... blandus Scudd.

Melanoplus dimidipennis new species.

A brachypterous insect the size of which is slightly below the
medium and in which the tegmina and wings reach a trifle beyond the
middle of the abdomen. Legs, under parts, and abdomen very light
colored, the latter almost white except the two basal segments which for
the most part are black on sides and above. Pleurz and upper half of
sides of front lobe of pronotum also very strongly marked with fuscous,
their ground color along with greater portion of head light plumbeous.
Hind tibiee dirty yellowish-white with a greenish tinge.
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Entire insect sparsely clothed with rather long erect light-colored
hairs. Head a little wider than front edge of pronotum, the eyes only
moderately prominent, a trifle longer than the cheeks below them; ver-
tex rather broad, nearly twice the diameter of basal joint of antennz,
the fastigium shallowly but broadly sulcate, depressed and roundly unit-
ing with upper extremity of the broad prominent frontal costa, the latter
with straight edges and expanding but little below where it reaches the
clypeus, broadly sulcate at ocellus and below and with a few scattered
punctures above. Antennz a little longer than combined length of head
and pronotum. Pronotum with the anterior lobes a very little longer
than the hind lobe, smooth and shining, the sides parallel; hind lobe di-
verging posteriorly, the surface profusely punctate, the hind margins
of disk broadly angulate; median carina quite conspicuous on posterior
lobe, almost obliterated on anterior lobes; transverse sulecus rather
prominent, especially the posterior one which is profound and nearly
straight. Prosternal spine rather long, fairly stout, regularly pyrami-
dal, straight and with the apex rounded. Space between mesosternal
lobes about half again as long as broad, divergent behind.” Anterior and
middle femora not especially heavy; the hind pair somewhat robust.
Apical portion of § abdomen very little or not at all enlarged;subgenital
platelonger than wide,directed backward and gently upward,the extreme
apex a little produced,entire but with the surface just before it depressed °
so as to give it the appearance of being notched as in atlanis and allies;
supraanal plate broadly triangular, the sides sinuate and with the edges
on basal half raised, the middle provided with two rather prominent
nearly parallel carina inclosing a profound longitudinal channel which
reaches from the base nearly to the apex, but which is interrupted a
little beyond the middle by a low cross ridge joining the bounding walls.
Marginal apophyses a little longer than width of preceeding segment,
evenly tapering to a point, their bases touching, directed backwards and
outwards so that their tips cross beyond the outer edge of the walls of
central fovea of plate. Cerei about twice as long as broad, of nearly
equal width, their lower outer edge gently truncate and the apex rounded,
directed backward and inward.

Length of body, &, 18 mm.; of pronotum, 3.4 mm.; of antenns,
7 mm.; of tegmina, 8 mm.; of hind femora, 10.25 mm.

Habitat. Fort Collins, Colorado, a single 2 on August 16th.

By the use of Scudder’s table for separating the species of
Melanoplus as published in his “Revision of the Melanopli” this
insect seems to come mnear M. dawsoni. In the characters of
the tip of male abdomen it reminds one a little of M. ntermedius,
but other characteristics throw it out of the atlanis group.






The Bees of the Genus Nomada
Found in Colorado,

With a Table to Separate All the Species
of the Rocky Mountains.

BY T. D. A. COCKERELL.

When I undertook to work up the species of Nomada con-
tained in the collection of the Colorado Agricultural College, I
supposed that I should find a few new ones, but that the great
majority would be well-known forms long ago discovered by Morri-
son, Ridings, and others. I find that the collection contains 29
species and varieties, and of these no less that 15 are new. Two
others represent undescribed sexes of species previously known.
This result serves to indicate the richness of the Agricultural Col-
lege collection in rare and new forms, and the great value of the
material gathered together by Professor Gillette and his associates.
I have included in the table of species all those known to occur in
Montana, Wyoming, Colorado and New Mexico. Some synonyms
and doubtful records have been omitted. Our knowledge of the
more northern species, from Wyoming and Montana, is exceeding-
ly incomplete, but it is perhaps not without significance that the
few species known from these states all range eastward. The spe-
cies of Colorado, on the other hand, appear to represent a largely
endemic fauna, though some eastern elements appear, particularly
in the north. It is possible to separate the species into three
groups, those which belong to the Rocky Mountain fauna proper,
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those which are modified representatives of eastern species, and
have probably reached Colorado in comparatively recent times,
and those which are identical with species found east of the plains.
Examples are as follows:

(1.) Rocky Mountain Fauna.—MN. rubrella, schwarzi, marti-
nella, scita, grandis, civilis, elc.

(2 ) Modified eastern types.—N. lepida, dacotana, vegana,
zebrata, luteopicta.

(8 ) Typical eastern species.—AN. bella, albofasciata, cuncata
superba, vincta.

A few appear to be modifications of northwestern types; such .
are taraxacella, pecosensis, and possibly a few others. How far
the species extend westward through Utah, etc., cannot be stated,
owing to our almost complete ignorance of the Nomade of that
region; but the California Nomada-fauna is very distinct from that
of Colorado, and the comparatively few species seen from Nevada
indicate the extension of the Californian faunaatleast in part, into
that state. The same indications exist for Idaho.

The Nomade of the mountains of northern New Mexico
naturally resemble those of Colorado to a considerable extent, but
our present lists show a rather surprising amount of difference,
perhaps mainly the result of inadequate collecting. The species
of southern New Mexico are different, and belong to a southwest-
ern fauna which no doubt extends into Arizona and mnorthern
Mexico, though no knowledge of the Nomade of those regions ex-
ists, excepting a single record from Juarez in Chihuahua.

It is hoped that the present paper will facilitate the study of
Nomada in Colorado. The genus offers a very excellent field for
research, and I venture to hope that some advanced student of the
Agricultural College will interest himself in it. Undoubtedly
more new species await discovery, while the habits of none of the
species have been investigated. Very many species are known
only in one sex, and there are probably some cases in which the
opposite sexes of the same species have been described as distinct.

As is well known, Nomada is parasitic in the nests of other
bees, principally Andrena and Halictus. 'This parasitism should
be carefully studied, and it is necessary to breed the bees from the
nests in order to fully establish it. It is difficult for me to believe
that the same species of Nomada can be parasitic in nests of both
Andrena and Eucera, as has been reported of V. alternata and N.
agrestis; or in nests of both Halictus and Colletes as is recorded
of V. furva.

TABLE FOR THE DETERMINATION OF THE SPECIES.

Vertex and mesothorax smooth and shining; male entirely
black, females with a red abdomen (Montana)....... grindeli Ckll.
Nofti g0, never entirely blaeke. . i il Sl b L aga ) 2 i i sl I



16.
16.

17.

18.

19.

21.
22.
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Normally with only two submarginal cells; abdomen red with
yellow bands, first segment red without a band (Mon-

T | SR L e e e T g [ S o R obliterata Cress.
Normally with three submargmal (57211 108 TR LR ST | 0 o [ dT D, 2
Very large and robust, over 13 mm. long, red with abundant

Y eHOW T ARRITIGR 0 oo o(s e ol colalis=oss o ks e ots b sXb e} b8 R ERIG N Sfe oiote & 3.
Smallersusually MuCh BIUALTIEE - v oo sl eniiin s s o s sl s s s 4,
Basal nervure considerably basad of transverse medial

(O o e et N - LS ENENIR e e o L TR S LM I grandis Cress.
Basal nervure meeting transverse medial (Colo.)...... magnifica Ckll.
Wfandiblesibidentate M o Tha bl e Bl b ne T fh b L i b 5.
N AIbles R IMPLE. 5 0 s . e e lors e len s s 15 oo ats ) < s e s oot 14.
T Rt T B B L i 6.
LTI L 8 S A T R g O B B FE e, L Ty MRV TR 12.
Tegule more or less yellow; scutellum usually with yellow

spots; abdomen with yellow bands (Colo.)............ lepida Cress.
Tegultered; scutellum'black OF Ted... ... . ocaie o s sois sniin s st e
Phorax red marked with BIRek! . <. i o o aeaivm i s ol (i s st 8.
Thorax black, with or without red spot on the scutellum.......... 10.
Length about 7 mm.; light markings creamy white; meta-

thorax red with a central black mark. (Colo.)........ rubrella CKkll.
Sizelarger; abdominal markings strongly yellow; metathorax

(23t h = bl 03 Y e S o R P ot g L e ek e Ak 9.
Third antennal joint long; second submarginal cell broad

s o L R 1 s A schwarzi Ckll.
Third antennal joint shorter; second submarginal cell narrow

SRR (0 SR 0 e R, Sl (e e R schwarzi contractula CKkll.
Size larger length 9 to 10 mm., abdomen with yellow bands.

(L 0L01 Loyl i e N R L e A R balla Cress.
SizelErmallerins Ml Lt B ek bt SR S e
Abdomen with white bands. (Colo.).... ..oovvusvnnn albofasciata Smith.
Abdomen with yellow spots or bands. (Colo,).......... cuneata (Rob.)
Targer  Limm  long or over. (Celor) !l .. .. - oo bella Cress.
SuigllerS8ior O along L o8Il oAl b2 o e L SR R 13.
Retd of dbdomen dark. (Colo.) . . reas cosie vovaidnm s cuneata (Rob.)
Rediof abdemen ight, (CO160)" L. i o dol. i iviy s lotstar lepida Cress.

Anterior cox= strongly spined; abdomen strongly punctured......15.
Anterior coxa not or hardly spined; abdomen usually very

minutely or not distinetly punetured. . .. s« o senonee s o, 35.
% BTIE o it ol 8l 500 b AR o it e R St SR s el 0 0, 16.
D5 aa g i e el Mk RGN o s B e L it N The ol M I el o vl 26.
Apex of abdomen entire; supraclypeal mark surrounded by

63 el (s ) e e e e e L O et e lippim CKkll.
Apex of abdomen notched, though sometines feebly..... ......... 17
Flagellum with a light median area, on each side of which

15008 €77 T AR it st (L 1 L o0 B o YR o el g B o ol S e 18.
Hlagellum ordinary, Not 80/ COIOTOA . .. : ..k vosincresss s smmensionsses 21,
Tegulx pale yellow or whitish; supraclypeal mark present....... 19.
Tegulae deep ferruginous; ground-color of abdomen nearly

all red. (Colo., Mont. ) .americana daeohna CKll.
First abdominal segment largely red without light mark-

e O (NI ) et P TR i, e B PN e, s sophiarum Ckll.
First abdominal segment black or almost, with a narrowly

interruptedicteam-colored DA .. .ius elcs mevolsnin sie sisiass s pacsishwals 20
Abdomen comparatively narrow; legs clear light red.

e R e e e e e T e O S B o e e IR ¢ soita Cress.
Abdomen broad; legs darker. (Colo.).................. martinella Ckll.
Metathorax with yellow marks. (Colo., N. M.)........ vegana (Ckll )
NMetathorax without Yellow MIETPKS . .. il siteiisa s ovsninipouslols sloioss s sianiote
Mesothorax reddish, size rather large; wings dark. (Colo.)

....................................................... lamarensis Ckll.



7
23.

31.
32.

33.

34,

36.

37.
38.
39.

40.
41.
42.

43.
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Labrum entirely light red; light markings primrose-yellow;

wings clear, strongly clouded at apex. (Colo.).......... uhleri CKkIL.
Labrum yellow1sh white: (Colo:) s Shih e fias v mbeubasnys snowi Cress.
Labrum blackish, or with a large black spot........................ 24
Light markings whlte flies in spring. (N. M.).......... vierecki Ckll.
Light markings yellow fly in middle and late summer ............ 25

Ventral surface of abdomen with two light bands. (N. M.) crugis Ckll.
Ventral surface of abdomen dark w1th only minute light

marks’ (N Me)e.:kosaer e tailbmnbesiisall AT neomexicana Ckll.
Abdomen red, withoUt Iight BHANAS . ¢ c s cvaivros costmmaniassm s aneame 27.
Abtomen syt A St AMORR 2.8 S 000 S i edl ey 48 e et s slels  apolats 28.
Hlagellym eclear tod. (NN AECOLONN oo oaitihs e oo e s wven martinella Ckll.

Flagellum strongly dusky. (Colo., Mont.) ....americana dacotana Ckll.
Mesothorax reddish (here expect the unknown @ of lamarensis Ckll.)

Mesothorax black, with little if any red...... coicciivniveneranas. 29.
Abdomen red with White DANAS ..............co voorooinoiii 30.
Not so, ground-color of abdomen mainly or wholly black......... gl
Mesothorax densely punctured. (Colo.)................. ridingsii Cress.
Mesothorax with well-separated punctures on a shining
oraUBH .. (NG IV )i vat s oo 5 diimes o s baks St el vierecki Ckll. var.
Lateral face-markings white or yellowish white. .................. 32.
Lateral face-markings yellow.........ccooiiiiiiiiinnneenn.. 33.
Mesothorax densely punctured (Colo.)....vvoveevenn.... snowi Cress.

Mesothorax sparcely punctured on a shining ground (N.
1 B e e o A o Tt 8 O s 1 5 e vierecki Ckll.
Mesothmax with well separated punctures on a shining
ground; ground color of first abdominal segment red

(010 e e R et sa s o 5 e ewiale 3 8 218 & AR ety vegana nitescens Ckll.
Mesothorax densely punetured.. . .o iciv.-tvesonrineees vmes dmnas 34.
Metathorax with yellow spots (Colo., N. M.).. .vegana CKkll.
Metathorax without yellow spots (N. M.) ........... noomexinna CKkll.
Abdomen with numerous entire (or some glightly interrupted)

TSRE haRaR, - o e s e T e o e s s e 36.
Abdomen with light bands, more or less widely interrupted,

atileast on :some of the SegmeNts v st s anisnsssosssmmnsnss 89.
Abdomen red, with small yellow spots (sometimes bands on

apical segments) or no light markings......................... 66.

Abdominal bands white or yellowish-white; no light mark-
ings on head or thorax; venter of abdomen ferruginous,

1000 0021100 1029 5 SHRe o ot (AR SRl RO s S i e S S e s X
Abhdominal DAanAs FeLlOW: S o sass sie s st ies e saisas st arsiobiouieictai, s st 38.
Scutellum strongly bilobate; wings paler (Colo.)........ parata Cress.
Scutellum not strongly bllobate wings darker (Colo.). .munda Cress.
Legs yellow and black, without very iGaes el el AT by doi e ooed sl e M R 39.
Legs wholly or mamly Ted, ‘o rediand yellow it fl i e 40.
Smallel third antennal ]omt shorter than fourth on the un-

der (hght) S1AE LC 01000 ves ol Beioridas ate ot il Vs civilis Cress.
Larger; third antennal joint longer than fourth on the under

o5 o o R O S S R e s SR T e e pecosensis (CkIl. )
First abdominal segment without yellow; '8.........covviiinn... 41.
First abdominal segment with yellow........co.oviiiiiiinnnan... 43.
First abdominal segment black ;scutellum black(N.M.)ruidosensis Ckll.
First abdominal segment red AV L S 42,
Size larger, scutellum red (Colo.).....c.couviuieinenens coloradensis Ckll.

Size small scutellum black with small light spots (Colo.)
....................................................... enloradella CKll.
First a.bdommal segment black and red, with a yellow spot
on each extreme lateral margin; ﬂagellum stout, third an-
tennal joint shorter than fourl:h; basal nervure basad of
transverse-mMedial, Lo fids. s 56 st oo Selen v a8 s A 5 e v e oy 44.
First abdominal segment with a yellow band, entire or inter-
5310 80 410 (Bl S A LA B ot ot o it el s S T e R 45.

)

A



44.

45.

46.

47.

48.
49,

53.

54,

55.

56.
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Flies m June; a good deal of yellow on head and thorax

(0 et 25 i Aol L A, e B e M (O, o B L e B B £ crawfordi Ckll.
Flies in May; no yellow on head and thorax (Colo.). . .collinsiana Ckll.
Metathorax ferruginous and black, without any yellow; &'s....... 46,
Metathoraxentively Dlaek, samvs ke Ul o ve s esutien bl dabiiline 47

Metathorax black with rather small hght spots lateral face-
marks broad, but not or hardly going above level of an-
tennee; apical plate of abdomen more or less notched; &'s ..... a1,
Metathorax with two large yellow (or yellow and red) spots....... 52.
Metathorax black without much ferruginous; scutellum and
postscutellum yellow; apical plate of abdomen entire; flies
InRAG OIS b (N SIVE R b B B R e i o e o xanthophila Ckll.
Metathorax with more red; scutellum red, postscutellum
yellowish; size smaller; apical plate of abdomen deeply

notehed (G olo) St s’ i Lot Jenallice s oo sl e libata Cress.
Size larger; tegulee yellow; apical plate of 4 abdomen en-

tire (Colo SR R S R R L SR superba Cress.
e T S NN A e e SR N o) Sl 48.
IReemlee el 10W (G OLO/) 0 s e s simn o winisca o ie a s Bhindiavali e (4 Aiaazes luteopicta Ckll.
dlepulse St O TIIO I OB & eivtnis s cdhloh = iuaiintis =v/sl e e b siasiiis e s [S0aT0 b suple s el ate 49.
Head and thorax with much red; larger; flies in sping; @ (N.

0 o D O T AR o RIS DR T S R placitensis Ckll.
Head and thorax without red; smaller; apical plate of abdo-

rretEGtehedsRala o o BB v Le s B et o g o RS 8 30.

Antennge very long, denticulate beneath; fourth joint very

long, at least twice as long as third on upper side (N. M.,

T ) s o e e ol S w5 o e i e e i e T fragilis Cress.
Antennge not so long, not denticulate beneath; fourth joint

notnearly twice length of third on upper side (Colo.)pallidella Ck11.
Supraclypeal mark present; metathorax with four reddish or

yellowigh spots, two being on the enclosure (Mont.) . ..elrodi Ckll.
Supraclypeal mark absent; metathorax with two small oval

VelloW SPOLE (BOL0:) s teisinte dbe s o simete de b s 5zaleime 4 5o aais gillettei Ck1l1.
Basal nervure meeting transverse-medial or falling short of

it; species (at least vincta and zebrata) fiying in late summer

Y Ll D R e . R E g L0 53.
Basal nervure beginning decidedly (often greatly) basad of
IR R ey oo Le e s E B (LN e N BT I S ST 54,

Apical plate of ' abdomen entire; mesothorax of g wholly

black, or with very narrow reddish lateral margins, of

black or red and black (Colo.). . .vincta Say.
Apical plate of &* abdomen shghtly notched ‘mesothorax of

& with yellow lateral margins,of @ red ( Colo. ,IN. M.) zebrata Cress.
d" unknown; mesothorax of ¢ black with yellow lateral mar-

gins; thorax narrower than in zebrata; yellow of metathorax

intruding on enclosure (which is not the case in vincta or

zebrata); third antennal joint considerably shorter than

fourth (it is considerably longer than fourth in zebrata and

TED L T e N e D Yt e JIEN SR STt b e B perivineta Ckll.
Mesothorax black, with the anterior lateral corners red; api-

cal plate of abdomen truncate, not appreciably emargm-

ate; sides of metathoracic enclosure yellowish; & (Colo.)

........................................................... agynia Ck1l.
Mesothorax red, with or without a black band; @8 ............... 55.
Flagellum strongly blackened at end, mesothorax with a

broad median black band; scutellum yellow without a

median dark stripe or shade; basal nervure a short dis-

tance basad of transverse—medial; third antennal joint a

little shorter than fourth (Colo.) ...... perivineta var. semirufula Ckll.
Flagellum red, not blackened at end ..... ... . .coucensesonoionnnsane 6.
Ventral surface of abdomen yellow, with narrow red bands;

goeutellum at 1east MOStLY FeILOW . ...cu v cuslls vous o smnsisssnios s e 57.



58.

59.

61.

63.

64.

65.

66.

67.

68.

69.

70.

Tl
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Ventral surface of abdomen red banded with yellow; third

antennal joint shorter than FOUPHN . L i i nsvuine vossonbibolss B slre 58.

Third antennal joint long; fourth considerably longer than

BIEh (COLa:) & v i cosi@vinm os cssingianiats s miie morrisoni var. flagellaris CklIl.

Third antennal joint shorter; fourth scarcely longer than

1390 i O [ e I TP G e o] morrisoni Cress.

Scutellum prominent, entirely red; tegule strongly punc-
tured; third antennal joint much shorter than fourth
(Colo. ) ................................................ rhodoxantha CKkll.

Scutellum not prominent, with a yellow band at base; tegulse
smooth and shining; third antennal joint a little "shorter

Ehansionrih (Colo Ittt PRI, iy, & ol e et 30w ool dilucida Cress.
Markings whife Or Oream-00L0T.. - - . . cuee voas cue'c i e nmionis siolsmnisised 60.
N T R E Ll e e M arlesd i) o o xbdham At s 4 62.
Ferruginous species; third antennal joint much longer than

B Ao i . TRV ISP . ¥ SR R i 4 R gutierrezim Ckll.
Black or red and black SpeoIeR 1 ks e s s b el el 61.

Scutellum black with two cream-colored spots, head and
thorax without red; third antennal joint shghtly longer

than fourth; & (N. M.). .aquilarum Ckll.

Scutellum ferru(rmous thorax with much red in both sexes,

third antennal ]omt much shorter than fourth (Colo.) aceepta Cress.

(g’s; head and thoraX DIACK - 5u: 908l o s A8 g ele o s o ems s 63

s; head and thorax red, usually marked with black.... .......... 64..

Smaller, length not over 8 mm.; scutellum black; upper half

of elypens black (N. M) Jiler e AU RIS IEI I S baulahensis Ckll.

Larger, length 10 mm.; scutellum red; clypeus yellow (Colo )

........................................................ vicinalis Cress.

Tubercles and postscutellum yellow;venter of abdomen large-

Iy FOllow (010N cieisnt oo s whnime oo s Anteatals e g arhn it s shes alpha CkIl.

Tubercles and postscutellum red; venter of abdomen red

WAICHORE YT OILGW s oo o e R R e AL RN e T L e 65.

Front marked with black; a black stripe on 1nesothorax,
apex of flagellum fuscous second abdominal segment
with yellow lateral spots, ‘third and fourth with bands

(Cokos) Gl Shadedl st oadi el Ao b ouu o libata Cress.

Front wholly red; no black stripe on mesothorax; flagellum
wholly red; second and third abdominal segments with
large wedge-shaped yellow marks, fourth with a band in-

terrupted on each gide (C0lo.)... . .ciieusie i, coloradensis Ckll.

Head and thorax black, abdomen black and rufous................ 67.
Head red marked with bldek thorax black, a large mark on

each side of mesothorax, the scutellums and most of

pleura, red; clypeus yellow; abdomen without yellow; &

(COOLOS): st e MYl 0 SR s S S e U W i b st L AR D A adductaCress.
Heoad'andthnrax reds clypenssred .o et I it n ool s vieeis 68.
Clypeus reddish; legs rufous; basal nervure a short distance

basad of transverse-medial; third antennal joint a little

Jonger than fourth (N. Moy, i lein Setneinie s, suns pennigera Ckll.
Clypeus black; legs black (N. M.)...cocuiveaeenrensans sidafloris (Ckll.)
Larger, about 7 or 8§ mm. long; second abdominal segment

Wibhivellow: Spotakal LIy, A0ar il R Iamin VoL sl | 69.
Smalien) about S s lozigo o Lo SR i ol A RE L o Sdinsod S e g 71.
Lower anterior orbits very narrowly yellow; third antennal

joint very much shorter than fourth (N. M. Yk taraxacella (Ckll )

Tiower anterior orbits Bot YellOW: ... iuieie vscn s osoilitsnmmes sans
Fourth and fifth abdominal segments with yellow bands, not
nearly reaching lateral margins; third antennal joint
nearly =g long'as loarthWColo).. .. .\ .o e bl o luteopicta CKk1l1.
Fourth and fifth abdominal segments without yellow bands;
third antennal joint much shorter than fourth (Colo.)....sayi Rob.
Abdomen red without yellow spots; scape stouter andlighter;
metathorax without a black band (Boloz).:sn s rhodosomelia (CKkll.)

b
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Abdomen with spots; scape darker and more slender; meta-
thorax with a black band (Colo.) ............. e coloradella Ckl1.

. Inaddition to the species recorded in the table, Nomada (Micronomada) putna-
mi, Cress., N. (Holonomada) affabilis, Cress., N. (Xanthidium) citrina, Cress., and N.
(Nomada 8. str.) pygmea, Cress., have been recorded from Colorado, but the records
appear_to require confirmation. The first three are indicated in comparison with
Rocky Mountain species in tables in Proc. Acad. Nat. Sci. Phila., 1903, pp. 581, 582 and 609.
For N. affabilis also see Robertson, Canadian Entomologist, 1008, p. 177. . pygmea
(d") is about six mm. long, mandibles simple; clypeus, a spot above it, labrum, mandi-
bles and face narrowly on each side of clypeus, yellow; orbits ferruginous; abdomen

granular.
DESCRIPTIONS AND NOTES.
Nomada (Gnathias) lepida, Cresson.

Evidently very common at Fort Collins, Colorado, numerous
specimens of both sexes sent by Prof. Gillette. The dates are from
May 8 to 17.

The insect which I described (Proc. Acad. Nat. Seci. Phila., 1903 p.
600) as the probable @ of N. schwarzi, is really the @ of lepida.

Nomada (Gnathias) cuneata, (Robertson).

A 7 (sent by Prof. Gillette) was collected at Fort Collins, foot-
hills, May 10, 1900, by E. S. G. Titus. Others seem intermediate
between lepida and cuneata, and 1 rather expect that it will be-
come necessary to regard the latter asa subspecies of lgprda. At the
same time, numerous eastern specimens of cxrzeata show no inter-
gradation with Jepida. 1Itis perhaps a case like that of the bird-
genus Colaptes.

Nomada (Gnathias) albsfasciata, Smith.

Two gs (sent by Prof. Gillette); one Fort Collins, foothills,
April 24, 1900, by Titus; the others “Colo. 1581 taken at Fort
Collins, foothills, May 6, 1904, by C. F. Baker.

' Nomada (Gnathias) bella, Cresson.
A Colorado 9 without locality label (sent by Prof. Gillette).

Nomada (Gnathias) rubrella, new species.

d'; length hardly 7 mm.; closely allied to N. schwarzi, but differing
as follows: Smaller; light markings creamy-white instead of yellow;
sides of front narrowly, sides of vertex broadly (and enclosing a yellow
spot), a band behind ocelli, and posterior orbital margins ferruginous;
mesothorax dark ferruginous with a median black stripe; most of pleura
ferruginous; metathorax (all black in schwarzi) ferruginous with an
elongate black mark; middle femora with a little more than the basal
third black behind, the black very sharply defined from the red; tegule
smaller and yellower; first abdominal segment (black right across at
base in schwarzi) with very little black, only forming lateral hook-shaped
marks; apical portion of abdomen not blackish; apical plate much less
strongly notched. In both there is a yellowish mark at the apex of the
abdomen beneath.

Habitat. Fort Collins, Colorado, May 18, 190o1,near foothills, taken
by Mrs. Laura Titus from plum blossoms.
Nomada (Nomadula) americana variety dacatana, Cockerell.

| 2, 9 (sent by Prof. Gillette); the ¢s are not distinguishable
from true americana. Fort Collins, Colorado, May 28 and June
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17. Also Colorado 2562 (Fort Collins, June 11, 1893, C. P. Gil-
lette, collector), 1170 (Fort Collins, June 13, 1893, C. P. Gillette,
collector) and 623 (Fort Collins, July 5, 1903, C. P. Gillette, col-
lector).

Nomada (Nomadula) martinelia, Cockerell.

Three ¢s (sent by Prof. Gillette) are variable, and do not sup-
port the idea that the Colorado form is distinct from that of New
Mexico. Two are from Fort Collins, May 28 and June 19; the
other is marked Colorado 2521 (Fort Collins, May 28, 1897, E. S.
G. Titus, collector).

The g of N. martinella has not been described, but I find
three specimens in the Colorado collection. They are closely allied
to V. scita, but are readily separated by the broader abdomen and
darker legs; the tegulae are bright lemon yellow with a hyaline
spot; the thorax is covered with coarse hair which has a decided
brownish tint. The scape is more swollen than in sciza, and the
yellow of the face is darker and stronger. The hind femora are
stout with the lower edge decidedly concave. The scutellum is
black. These zs are marked Fort Collins, May 20 and 21, and
Colorado zj52r.

Nomada (Micronomada) vegana, (Coclkerell).

This was described as a variety of V. modesta, but it seems to
be a distinct though closely allied species. The #s are like true
modesta, but uniformly small. Prof. Gillette sends five zs and
two 9s. They are mostly from Fort Collins, July 4 to 20; one is
marked Colorado 1204 (Fort Collins, June 26, 1893, attracted to
Helianthus leaves by their secretions.—C. F. Baker, collector).

Nomada (Micronomada) vegana variety nitescens, new variety.

@, just like vegana, except that the mesothorax, instead of being
very closely punctured, has large irregularly scattered punctures on a
shining ground. The ground-color of the first abdominal segment is red,
and there is a red supraclypeal mark. Perhaps a distinet species.

Fort Collins, Colorado, August 8, 1899 (E. S. G. Titus, col-
lector). :
Nomada (Micronomada) lamarensis, new species,

4", length about 94 mm.; red, yellow and black. Markings bright
lemon yellow, the pattern as in N. vegana, except that the mark on the
pleura is narrower, the marks on the metathorax are wholly absent, and
the band on the second abdominal segmant is extremely broad; the
ground-color of the body is dark red, becoming black on the vertex, the
anterior part of mesothorax,and the enclosure of metathorax,and almost
black on the pleura below the yellow band; the fourth abdominal seg-
ment is black anteriorly to the rather narrow yellow band, and the
fourth ventral segment is black with two transverse reddish stripes, one
on each side. The insect is much more robust than vegana (in build sim-
ilar to wheeleri), and the head and thorax are very coarsely punctured;
the punctures of the mesothorax are extremely large, and many of them
confluent. Those of the pleura also very large. Sides of vertex with the
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punctures very irregular, but leaving a good deal of shining surface; an-
tennz red, third joint longer than fourth, flagellum blackish above; teg

ule yellow with a ferruginous spot and rim; wings dusky, the apex
very dark; stigma orange-ferruginous; nervures fuscous; second sub-
marginal cell large and nearly square, receiving the recurrent nervure
just beyond the middle;basal nervure meeting transverse-medial ; ventral
surface of abdomen without yellow markings; legs red, hind coxee with a
yellow spot, hind tibie with some yellow; anterior cox= with red spines.

Apical plate deeply notched.

One from Lamar, Colorado, June 17, 1900, (E. D. Ball, col-
lector). This cannot be the ¢ of V. wheelert, as that species has
the submarginal cells quite different; in w/heeler: the third sub-
marginal cell is at least as broad above as the second, in Zlamaren-
szs the second is rather more than twice as broad above as the
third. The wings are much darker in Zamarensis that in wheeleri.
N. lamarensis resembles V. crassula in the very coarsely punc-
tured mesothorax, and also in build, but differs in its red color,
more strongly (indeed very strongly) bilobed scutellum, presence
of a supraclypeal mark, etc.

Nomada (Micronomara) uhlerl, new species.

d'; length about 74 mm.; similar to N. vegana but more robust, the
abdomen of spherical form, after the manner of N. erigeronis; markings
light primrose-yellow (deep yellow in vegana), similar to those of vegana,
but the labrum is entirely light red, the scape has only a yellow shade,
and the metathorax is wholly without yellow marks; the mesothorax is
densely punctured,more densely and coarsely than invegana;ground-color
of head and thorax black, but middle of mandibles red, a small red spot
beneath the wings, and a red patech above middle and hind cox=; anten-
na red, scape and basal part of flagellum blackened above, the black not
ending abruptly; tegule primrose-yellow, with hyaline spot and margins;
wings clear, with very dark apex; stigma ferruginous, nervures piceous,
second marginal cell nearly square, and receiving the recurrent nervure
very near the middle; in one wing of the type the first recurrent nervure
isdivided at the end,forming an areolet under the second submarginal cell;
basal nervure meeting transverse-medial, and third antennal joint longer
than fourth, as usual in Micronomada; spines on anterior cox= red and
very long; legs red, anterior tibiz with alight yellow stripe in front, hind
coxa with a yellow mark; there is a yellowish spot at the apex of each
femur, and at the end of the hind tibia; abdomen dark brown above, clear
red on first segment, beneath dark ferruginous, with linear yellowish
markings; above, the first segment shows a broad primrose-yellow band,
the second an extremely broad band, narrower in the middle, and the
others bands which are hidden by the retraction of the segments; apical

plate strongly notched.

One from Fort Collins, Colorado, August 18, 1900, (E.S. G.
Titus, collector). Named after Dr. Uhler, who was one of the first
to collect species of Nomada in Colorado.

Nomada (Holonomada) grandis, Cresson.

One marked Colorado 2509, taken in the foothills near Fort
Collins, May 26, by C. P. Gillette. This differs from N. magnifica
in the venation, but otherwise they are practically the same. I
do not know whether the differential character, which in the case of
Gnathias is certainly subgeneric, can here be only varietal.
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Nomada (Holonomada) pecosensis, (Cockerell).

A g from Palisades, Colorado, May 7, 1901, from apple bloom,
(C. P. Gillette collector). It differs from the ¢ in having the
pleura with a comparatively small yellow mark, and no yellow spot
in front of-anterior ocellus; the abdomen also is more inclined to
be punctured. The species is the Rocky Mountain representative
of N. edwardsti, from which it is easily known by the red color
on the legs. Except as to the abdomen, the 3 V. pecosensis agrees
with the description of N. intercepta, Smith, from Vancouver I.,
which is evidently a Holonomada.

Nomada (Hclonomada) vineta, Say.

Perfectly genuine zincta, one of each sex, were taken by F.
C. Bishopp, at Fort Collins, Colorado, September 4 and 12, 1903,
from sunflowers. (Helianthus sp.)

Nomada (Holonomada) zebrata, Cresson.

A ¢ collected by E. S. G. Titus at Fort Collins, July 28, 1goo.
When we consider V. zebrata, vincta, morrisont, etc., the distinc-
tions between Holonomada and Xanthidium appear to completely
break down. Holonomada might possibly be restricted to superba,
edwardsti, pecosensis,and their immediate allies; if this is not done,
Xanthrdium must I think be given up.

Nomada ecivilis, Cresson.

Three gs; Fort Collins, May 12, 1901, from plum blossoms:
(E. S. G. Titus, collector) and one Denver, May 2, rgoz.

Nomada (Xanthidium) rhodoxantha, new species.

Q; length about 10 mm., head and thorax ferruginous, strongly
and closely punctured; scutellum prominent, bilobed; antennz long, en-
tirely red, third joint much shorter than fourth, flagellum stout; labrum
with a minute denticle; extreme lower corners of face yellow, but no yel-
low on clypeus or mandibles; upper border of prothorax with a yellow
stripe; tubercles and tegulme ferruginous, the latter strongly punctured;
pleura with an obscure yellow spot posteriorly ;metathorax with a medi-
an black band, on each side of which is a large area (including the sides
of the enclosure) variegated with red and yellow; legs red, middle femora
gt base beneath, and hind femora largely blackish; wings clear with a

rownish stain along the nervures, tips dusky; stigma bright ferrugin-
ous, nervures brown; second submarginal cell broad above, third greatly
narrowed above, its outer margin strongly angled; basal nervure a short
distance basad of transverse medial; abdomen minutely rugulose, ferru-
ginous, with broad entire yellow bands on all the segments, basal half
of first segment black; venter ferruginous, marked with yellow. The
mesothorax has a strongly marked median black band.

One specimen, Colorado, without other locality label.

This has the general appearance of N. morrisoni, luteoloides, ete.
From luteoloides it is easily known by the ferruginous, densely punc-
tured (minutely cancellate) scutellum. From morrisoni it differs by the
much narrower mesothorax, with larger and much more distinet punec-
tures; the shape of the third submarginal cell, etc. From placitensis it
differs by the much longer fourth antennal joint, the absence of the con-
spicuous brown bair on vertex and dorsum of thorax, ete. A form of
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N. rhodoxantha differing in some slight details of color, has been taken
by Dr. Graenicher at Milwaukee, Wisconsin, on June 3.

Nomada (Xanthidium) crawfordi, new species.

@ ; length about 11 mm., another red species with entire and broad
bright yellow bands on the abdomen, similar to the last, but the first
segment has a round yellow spot on each side, instead of a band. The
sides of the face broadly, the anterior edge of the clypeus, the labrum,
the upper margin of prothorax, the tubercles, two spots on the tegulwe,
and four spots on the metathorax, are yellow. The ventral surface of
the abdomen is mainly yellow beyond the first segment. The scape is
suffused with yellow in front, the flagellum is strongly blackish above
towards the end, but the extreme tip is red; the third antennal joint is a
little shorter than the fourth; the second submarginal cell is broad above,
the third much narrowed above, its outer margin strongly angled; the
basal nervure is a short distance basad of the transverso-medial.

It is distinguished from the various similar species thus:

From N. dilucida by the mesothorax being entirely red except the
narrow anterior border and the median band,which are black; by the scu-
tellum being entirely red; by the metathorax having four yellow spots;
by the strongly punctured tegule; by the hind femora having a long-
oval red mark clean-cut out of the blackish at the base behind; by the
hind tibiee being entirely red, but the basal joint of the hind tarsi yel-
low behind; and by the first abdominal segment being red,with a yellow
spot on each side between two black spots. From N.rhodoxantha by the
broader form, longer third antennal joint, duskier wings, and quite dif-
ferent pattern of first abdominal segment. From N. morrisoni by the
longer fourth antennal joint, peculiar color of flagellum, red scutellum,
shape of third submarginal cell, ete. From N. placitensis by its larger
size, yellow on face, much less black on thorax, ete. From N. zebrata
by the proportions of the antennal joints, red scutellum, ete. From N.
citrina v. rufula by the red pleura and scutellum, the eolor of the flagel-
Ium, the absence of a yellow spot at the apex of the posterior femora,
ete. The yellow of the legs is practically confined to the hind tarsi and
front knees.

One specimen; Virginia Dale, Colorado, June 20, tqo1, F. C.
Bishopp, collector. N. crawfordi is named after Mr. J. C. Craw-
ford, Jr., in recognition of his work on bees.

Momada (Xanthidium) collinsiana, new species.

Two ¢s taken by S. A. Johnson, Fort Collins, Colorado, May .
11 and 20, 1903. One from wild plum. I had at first considered
this a variety of V. crawfords, but it may be kept separate for the
present, at any rate. It differs from crawford: thus: A trifle
smaller; no yellow whatever on head or thorax; middle of front
black, with a red spot in front of anterior ocellus; flagellum red;
apical part not blackened; thorax more hairy; tegulee entirely red;
third submarginal cell nearly or not far from as broad above as
second; basal nervure more basad of transverso-medial; legs with-
out yellow, except a small obscure spot at base of anterior and
middle tibize; hind femora red, with a broad black stripe behind,
not reaching either end, and on it a band of short yellowish hair;
hind coxze with much black (only a little in craw/ford:); base and
apical margin of first abdominal segment black; pygidial plate nar-
rower, venter ferruginous marked with yellow and black.
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Nomada (Xanthidium) perivincta, new species.
A ¢ marked Colorado, without definite locality.

Length 1015 mm.; ground-color of head and thorax black; labrum
yellow, Wlth a small ledd1sh spine; mandibles pale ferruglnous, with
black tips face below antennee yellow; the upper part of eclypeus, and
upper part of supraeclypeal area, ferrugmous, front with ferruginous
bands continued from the lateral face marks, strongly curving inwards;
a red spot before middle ocellus; posterior orb1ta1 margins rather broad-
ly red; scape ferruginous behind, bright yellow in front; flagellum ferru-
gmous the last six joints strongly blackened, the extreme apex red;
fourth antennal joint much longer than third; mesothorax very coarsely
and densely rugoso-punctate, its lateral margins yellow edged with fer-
ruginous; upper border of prothorax, tubercles, scutellum, a spot at
each anterior corner, postscutellum, and large quadrate marks on meta-
thorax encroachmg on enclosure, all bright yellow; pleura yellow, with
a small black and red mark above and a large black mark surrounded
by red below; legs a lively red; hind coxz with a large black markbehind
and a vellow one above; anterlol femora yellow in front and apically,
middle fomora with less yellow in front, but a large mark at apex, hind
femora with a yellow stripe in front and a large black area behind; tibiee
yellow on outer side, hind tibiee with a black stripe behind; basal joint
of hind tarsi mainly yellow; tegulee shining and sparsely punctured,
ferruginous with a yellow spot in front; wings rather yellowish, apex
clouded; stigma bright ferruginous, nervures brown; second submarginal
cell very broad above, not far from square, receiving the recurrent ner-
vure well beyond its mlddle third a little broader below than second,but
very greatly narrowed above, its outer margin strongly angled;basal ner-
vure meeting transverso- medlal abdomen mmutely rugulose, bright yel-
low, with the base of first segment, and three broad bands (11: the junc-
tion of the segments, black; hind margin of fourth segment reddish
brown, fifth all yellow venter yellow (reddlsh on sides of first segment)
with three black bands on which are reddish stripes.

N. perivineta differs from N. vineta by the considerably larger punec-
tures of the mesothorax, the color of the hind legs, the yellow of meta-
thorax intruding on enclosure, the proportions of the antennal joints,
etc. From N. citrina it differs by the narrower face, the broad third
submarginal cell, ete. From N. citrine v. rufula by the narrower face,
the blackened apical part of flagellum, etc. From N. rhodoxantha by the
yellow scutellum, color of legs, etc. From N. sulphurata by the much
narrower first segment of abdomen, broad third submarginal cell, ete.
From N. rivalis by the markings of thorax and legs, ete.

Nomada perivineta variety semirufula, new variety. 1 =8

A 9 marked Colorado, without definite locality.

Mesothorax mainly dark red,with a broad median black band
and a good deal of.black on the anterior and posterior margins; an-
terior lateral corners only yellow. Lower part of pleura with a large
red patch without black; yellow marks on metathorax margined
with red; first abdominal segment considerably broader, its basal
halfred with a blackish transverse band; venter with black bands
only on the first and extreme base of fourth segments. This re-
sembles V. sulphurata in the darkened apical part of flagellum, etc.,
but the first abdominal segment though broader than in the type,
is by no means so broad as in swlphurata, while the colors of the
mesothorax and ventral surface of abdomen, and the shape of the
third submarginal cell, are quite different. T'he basal nervure in
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semirufula begins well basad of the transverso-medial, as in su/-
phurata and not as in perivincta.
Nomada gillettei, new species.

Named after Professor Gillette, who has done so much for
Colorado entomology. The type is a 2 marked Colorado 2198.
Taken at Golden, July 3rd, by C. P. Gillette.

Length 94 mm.; head and thorax black, densely and coarsely punc-
tured; facial quadrangle considerably broader than long; front concave;
labrum, basal half of mandibles, clypeus, very broad lateral face marks
ending at level of antennw, and broad marks beneath eyes, all chrome
yellow; antennee lively ferruginous, fourth joint much longer than third;
scape quite swollen, yellow in front, and with a black dash and dot be-
hind; hair of head and thorax scanty, white; upper border of prothorax,
tubercles, V-shaped mark beneath, and a spot on each side of the lower
part of metathorax, all yellow; scutellum with two minute red spots;legs
‘a lively red, extreme base of anterior and middle tibiee with an obscure
yellowish spot; middle femora with a small black spot at extreme base;
hind femora nearly all black behind; tegulze punctured, whitish tinged
with red; wings clear, yellowish along the nervures;stigma and nervures
ferruginous; second submarginal cell broad above, receiving the recur-
rent nervure a little beyond its middle; third at least as broad as sec-
ond below, but narrowed more than half above, its outer margin bent;
basalnervure a short distance basad of transverso-medial; abdomen yel-
low, the bases of the segments black, their apical margins pale ferrugin-
ous; the yellow band on the first segment is interrupted in the middle by
a reddish triangle pointing posteriorly:; apical plate narrow, feebly
notched; venter yellow, banded with dark reddish brown. The face is
bare, without the beautiful appressed white hair seen in N. elrodi. The
colors of the abdomen recall N. civilis.

. Nomaila agynia, new species.
One ¢ sent by Prof. Gillette, marked Colorado 2196, Golden,
July, C. P. Gillette, collector.

Length about 9 mm.: black with yellow markings; head broad, fae-
ial quadrangle about square; basal two-thirds of mandibles, labram, ely-
peus, lateral face-marks (broad below, gradually narrowing to a point at
top of eyes) and posterior orbits nearly to summit, all yellow; eclypeus
with the usual sutural black spots; supraclypeal mark obscure reddish,
narrowly surrounded by black; antennge not very long, third joint much
shorter than tourth; scape stout, heavily marked with black on. a red
field above, yellow below (in front); flagellum dark ferruginous, blackish
above, especially towards base; mesothorax dull, very densely and quite
coarsely rugoso-punctate,the anterior lateral corners, and a few marks
on lateral margin, red; upper border of prothorax, tubercles, scutellum
and postscutellum, yellow; pleura red with a broad curved transverse
yellow band, and a large black spot beneath; metathorax black in the
middle, the sides (encroaching on the enclosure) variegated with red and
yellow; tegulee yellow,large,shining and rather sparsely punctured; wings
quite long, hyaline, the apex blackened; stigma ferruginous, nervures
fuscous; second submarginal cell broad below, but narrowed above; third
broad below, and narrowed more than half above; basal nervure a short
distance basad of transverso-medial; legs lively ferruginous, the hind
femora and tibize darker, the hind femora black behind except at base
and apex; middle femora somewhat swollen, with a blackish spot on
apical halt behind; knees, and a stripe on anterior tibiz, yellow; abdo-
men rather broad, elosely and minutely punctured; all the segments.yel-
low with black bases and ferruginous apical margins, the yellow of the
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first segment with a pair of small reddish sublateral marks; apical plate
narrow, truncate, with the faintest suggestion of an emargination; ven-
ter yellow with blackish and reddish bands.

This is possibly the &' of some described species, but after repeated

comparisons, I cannot satisfactorily assign it to any. In my table in
Proec. Acad. Nat. Sci. Phila., 1903, p. 559, it runs to pascoensis, which it
superfiicially resembles, but it is easily known from that by the quite
ordinary last antennal joint, the light marks on metathorax, ete.

Nomada pallidella, new species.

One g marked Colorado 566 (Montrose, June 24, 1902, C. P
Gillette, collector).

Length about 74 min.; black, marked with pale yellow; quite hairy.
Facial quadrangle about square: labrum, mandibles except tips, narrow
stripe beneath eyes, clypeus and lateral face-marks, yellow,lateral face-
marks reduced to a triangle at lower corners of face, which sends a line
upwards along orbital margin nearly to level of antenne; antenne long,
scape ordinary, yellow in front; third joint much shorter than fourth;
flagellum dark ferruginous, blackened above; mesothorax dull and very
densely rugoso-punctate; tubercles, a small mark on anterior part of
pleura, and two spots on scutellum, yellow or yellowish tinged with
reddish; metathorax entirely black; hair of dorsum of thorax brownigh;
tegulee ferruginous, punctured; wings iridescent, dusky at tips; stigma
ferruginous, nervures fuscous; second submarginal cell broad above,
third greatly narrowed above; basal nervure meeting transverso-medial,
but a little on the basad side; legs red without any yellow; basal half of
anterior femora behind, most of basal two-thirds of middle femora be-
hind and beneath, and all of the hind femora except apex, black; hind
tibiee with a blackish dash on inner side; abdomen minutely roughened;
light yellow bands on segments two go six not interrupted, but those on
four and five enclosing laterally a dark spot; band on first segment with
a rather broad median ferruginous interruption, the area posterior to the
band also being ferruginous, with two blackish dots; otherwise, the dark
parts of the abdomen are black or almost so; apex with long hairs; apical
plate quite broad, deeply notched; venter red-brown, with yellow bands
bent in the middle and not reaching the lateral margins.

From Robertson’s N. salicis and N. simplexr (J5's) this is readily
separated as follows:

Apex of abdomen strongly notehed . ... coiiucescimens casess 1l
Apex of abdomen slightly notehed; scutellum black...... simplex.
Yo Eegs marked with Jellow ..t i ..o ilato o ais savanme salicis.
Legs not marked with yellow...........cocovn ..o pallidella.

The Californian N. subangusta, Ckll., is very near to N. pallidella,
but it has the first abdominal segment narrower; the abdomen, where not
yellow, mainly red; the scutellum entirely black, the second submarginal
cell narrower; and the red of the flagellum much brighter. In the face-
marks, hairy thorax, ete., they agree.

From N. modocorum, Ckll., N. pallidella is easily known by the
much narrower, parallel-sided abdomen, with much paler markings,
those of modocorum being bright yellow.

Nomada sayi, Robertson.

One ¢ collected by E. S. G. Titus at Virginia Dale, Colorado,
July 24, 1899, from wild geranium. The date seems too late for
sayi, and the specimen is hardly typical; it is not N.' lekighensis,
which flies in July. Probably when we have a good series of the
Colorado insect, including both sexes, it will be possible to separ-
ate it subspecifically, at least.
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Nomada coloradella, new species.

A pair; z, Fort Collins, Colorado, June 18, 1900; ¢, Colorado
633 (Dolores, June 18, ’92, C. P. Gillette, collector).

d'; length 5% mm.; head and thorax black,with abundant white hair;
labrum, mandibles except tips, clypeus and lateral face-marks, bright
yellow; lateral face-marks consisting of triangles occupying the lower
corners of face, sending a line upwards to level of antennge; facial quad-
rangle somewhat broader than long; antennge very long; scape moderate-
ly stout, yellow in front and black behind; third joint much shorter than
fourth; flagellum submoniliform, pointed at apex, bright light yellowish-
ferruginous, the first four joints black above; tubercles and tegulee red-
dish-testaceous, scutellum with two reddish spots, thorax otherwise all
black; wings clear, dusky at apex; nervures and stigma yellowish-ferru-
ginous, marginal cell long; second submarginal broad above, receiving
the recurrent nervure far beyond its middle; third submarginal very
broad below, greatly narrowed above, its outer margin strongly bent;
basal nervure meeting transverso-medial (in N. sayt it is a long distance
basad of it); legs red, the femora blackened behind and beneath; abdo-
men ferruginous, basal half of first segment black; a bright yellow band,
interrupted in the middle, on segments 2 and 3; yellow hardly apparent
on 4, but prominent on 5 and 6; apex with long hairs; apical plate moder-
ately notched; venter ferruginous.

?; length about 6 mm., red, mesothorax and metathorax each with
a single black band; ocelli on a black pateh, but front all red; antenns
red, scape with a blackish apical spot on inner side; third antennal joint
about as long as fourth; first segment of abdomen practically without
black; basal nervure meeting transverso-medial, but on the basad side.
The &' is to be regarded as the type; it is not quite certain that the @
belongs to it, but it is probable enough to justify the association for the
present. The &, in its color and markings, is like N. sayt, but it is eas-
ily distinguished by the venation. It differs from N. rhodosoma by its
smaller size and much lighter antenn# and stigma; from N. oregonica by
its light orange stigma, and apical half of flagellum not black above;
from N. lehighensis by its smaller size, and quite different color of an-
tennz and stigma; from N. pygmaa by the absence of supraclypeal mark,
and orbits not ferruginous. It is also allied to N. illinoiensis. The ¢
resembles N. rhodosomella, but is separatel by the characters given in
the table.

Nomada luteopicta, new species.

Two gs and a 9 collected by Prof. Gillette; all Palisades, Col-
orado, May 7, 1901, from apple blossoms.

d'; length about 64 mm.; head and thorax black, with abundant
white hair; labrum, mandibles except tips, narrow stripe beneath eyes,
clypeus and lateral face-marks (consisting of a triangle at lower corners
of face,sending a line upwards tolevel of antennz) all bright-yellow; eyes
green; antennge long, scape rather swollen, yellow in front and black be-
hind; third joint shorter than fourth; fourth shorter thanlast; flagellum
bright clear yellowish-ferruginous,the first four joints black above;tuber-
cles, tegule, upper border of prothorax,mark on anterior part of pleura,
and two clearly-defined oval spots on sceutellum, yellow; wings slightly
dusky, apex darker; stigma dark ferruginous, nervures fuscous; second
submarginal cell very narrow, or broadened below by the lengthening of
the lower basad corner, in which case the recurrent nervure is received
much beyond its middle; third submarginal extremely broad below, nar-
rowed more than half above, its outer side strongly bent; basal nervure
meeting transverso-medial; legs red, middle and hind coxs mainly black;
middle femora with a black stripe beneath, hind femora mostly b{ack be-
hind; all the knees broadly, and apex of hind tibie, yellow; abdomen
yellow, the segments ferruginous on apical margin, and more or less
black basally; apex with long hairs, apical plate very feebly notched;



L]
84 BULLETIN 94.

venter yellow, ferruginous at base, and with the hind margins of the
segments broadly pale ferruginous.

@; red; mesothorax and metathorax with a median black band;
third antennal joint not greatly shorter than fourth; abdomen red, not
black at base; second and third segments with a subquadrate bright yel-
low spot on each gide, third also with a pair of yellow dots mesad of the
spots, fourth with a yellow band, not reaching lateral margins, fifth with
a short broad band; venter without yellow.

The &' is to be considered the type. It is closely allied to N. colo-
radella, but larger, with a broader abdomen, with much more yellow.
The @ is very near to N. lewisi, Ckll., but has no yellow at lower cor-
ners of face; and has the third submarginal cell much broader. The
scutellum of the © is low and scarcely bilobed, as in N. simplez, Rob.,
which is closely allied; but simplex has much more black on the head
and thorax, and the fourth abdominal segment spotted instead of banded.

Nomada coloradensis, Cockerell.

A pair; the 2 marked Fort Collins, Colorado, foothills, May
19, 1900, E.S. G. Titus, collector: the ¢ marked Colorado 566,
just like the original type. - Taken June 24, 1892, at Montrose, by
C. P. Gillette. At Milwaukee, Wisconsin, Dr. Graenicher has
taken a form of V. coloradensis, which may prove to be subspeci-
fically separable.

The & has not been described. Itis very similar to several s,
from which it is readily separated as follows:

Scape conspicuously swollen, apical plate broad .................... 1.
Scape ordinary; venter red not spotted with yellow; apical
DB N BPTOW A % bt ol o i S L il Sl ek e i ) U 3.
1. Pleura with much red; metathorax with four red spots;
venter with large yellow markings............ bethunei Ckll.
Pleura and metathorax without red (or pleura with a
graall redSmBTIc) i cxtho el iR U et Lo R 2.
2. Venter spotted or banded with yellow........ vicinalis Cresson.
Venter red without yellow. ....vicinalis var. infrarubens Ckll.
3. Larger; mesothorax marked with red; first abdominal
segment with a yellow band ..............: ccarmatella CKkI1.
Smaller; metathorax all black; first abdominal segment
Without, aiyellow Damidh i sl ch e sm i/ - coloradensis CKkll.

I am greatly indebted to Mr Rehn for the information that Cress-
on’s type of N. vicinalis has the apical plate of abdomen broad, scape
normal, base of metathorax more granulose than rugulose, labrum with
a very slight median denticle.

N. vicinalis infrarubens is a new variety obtained by Prof. Cordley
at Corvallis, Oregon, June 6, 1899. It has the following noteworthy
characters; labrum very hairy; ends of linear upward prolongation of
lateral face-marks slightly bending from orbits; flagellum bright red, the
last joint pointed, the first five joints black above; hair of upper part of
thorax (especially scutellum) strongly brownish; tubercles reddish with
a yellow spot; tegulae, scutellum, two stripes on mesothorax, and a small
mark on lower part of pleura in front, red; first abdominal segment with
basal half black, with two red marks; yellow bands on segments 1 to 5
broadly interrupted by red in the middle; sixth segment with a short
bilobed yellow band; apical plate very hairy. The antennge remind one
of N. pascoensis, but the insect is otherwise very different.

Nomada alpha, new species.
One ¢ taken by F. C. Bishopp, marked Fort Collins, May 20,
1903, Colorado. Taken from flowers of Capsella bursa-pastoris.

Length about 8 mm.; head and thorax red, with black and yellow
markings; abdomen red and yellow. Front depressed, coarsely an
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closely punctured; facial quadrangle much broader than long; mandibles
very shiny, pale reddish with black tips and more or less yellow bases;
labrum, clypeus, and sides of face on each side of clypeus, yellow, the
yellow not sharply defined from the red just above; ocelli on a black

.patch, connected with a black patch on front, but leaving a red mark in

front of middle ocellus; frontal patch sending black bands to sides of
clypeus, these and the narrowly blackened upper clypeal suture making
a large A; posterior orbital margins very broadly red, with a large yel-
low stripe on the lower two-thirds; antennee long, red without any black,
scape yellowish in front; third joint longer than fourth; mesothorax
coarsely rugoso-punctate, red with three rather ill-defined black stripes;
prothorax blaek, with its upper border, and the tubercles, yellow; pleura
red, with a black spot beneath; a broad black band from wings to middle
and hind coxee; scutullum red suffused with yellow; postscutellum bright
yellow; metathorax black, with a large red spot on each side; tegulee red;
wings yellowish, apical margin not much darker than the rest; stigma
bright orange-ferruginous, nervures pale brownish; second submarginal
cell moderately narrowed above; third of the narrow type; basal nervure
a long distance basad of transverso-medial; legs bright red, anterior and
middle femora with more or less of a yellow apical spot; hind femora
wholly without black; abdomen very minutely rugoso-punctate; first seg-
ment red with a transverse yellow mark on each side; second red with
very large pyriform yellow marks; third similar, but with even more yel-
low; fourth yellow except extreme base and apical margin: fifth yellow;
venter banded with yellow and red.

In Robertson’s tables this runs to Holonomada, but it is closely re-
lated to some of the species which are referred to Xanthidium.

Nomadaf libata, Cresson.

This is erroneously called Zzmébata in Dalla Torre’s Catalogue.
Mr. Rehn has kindly examined Cresson’s type &, and finds the
apical plate rather narrow, deeply notched; the ventral surface of
abdomen immaculate except the apical margins of the three termi-
nal segments, which are yellow to a considerable degree; scape
normal.

These characters are in part similar to those of V. armatella,
which may be known from Zzbata by the absence of yellow on ven-
ter and the basal nervure far basad of transverso-medial (in V.
ltbata, parata, bethunei and coloradensis it is only a little basad

of it).

Nomada dilucida, Cresson.

Mr. Rehn has kindly examined Cresson’s type ¢, and finds it
differs structurally from N. morrison: thus: labrum narrower,
more rectangular; scape heavier and more robust; abdomen glab-
rous instead of pubescent.

I am extremely indebted to Mr. Viereck, who has most kindly
examined all of the types in the collection at Philadelphia, and
reported on the venation and proportions of the third and fourth an-
tennal joints.

Nomada frieseana, Cockerell and N. semiscita, Cockerell.

These two species were discovered at Colorado Springs since
this paper was written, and described in Annals & Mag. of Nat-
Hist., July 1904. N. frieseana is allied to N. rubicunda, and N.
semiscita to V. scitiformais,



g4, T
L MR
silini
[l el
M
S AU Lo
Cy T AT T
! e
iivle %o

T T A Py T T T e AU ;-‘ ried Ly el ll\tl.ﬂ\“ [
i i J : o B R »‘“-’ i-.u{.}r
¥ J‘" i’é’:liti'l,;a"“ r‘l :’s“‘ YAl Nw; ul'L l M”; ;um g ?j;M
yLi¢ A SRV TS N SRR T .,,,,,
: PR 18 () GRUTET T e Hae IJ‘ A w :
K mﬂu’i‘!"—.(r g} BiRNs N L] figor yiRe s il '
L L"m B o 1 ORBenl U T (ol s \l Yadak
'h}m 1L 'H‘“u‘ﬁ "r'j‘,[r doter $ldae by woraE s t?' ‘t’:
).g?’ 3 J’ 4{‘#21' S Liaam st e Wil [
..51‘,»‘..'»' Moo = o) wokls " X
R .“h &w:y JL. iy < ,x Dl adie v'!,
IR ‘NtJ‘[l Ay donstdn add - J 4%
“.JH“ Tm”uul dirareamin o had,
' »'mq B.U :N LN ".” )

sand ans ) "'.-—.‘,

A oL ) wm'hx!

,g;-. ---w ii,‘a 'Lz'w;-:.w el 7

W .o'nuf i IuH.
‘;i,I ﬁt‘"rii“' LG REE |
‘fe}ﬂ” T rﬁ”" Gy x"

i ]
J 28 fh— ';‘14“.) -"Lr.ﬂh 1) lum'- ‘ )
e 1 ] ,h dnvn e !“34}!
[-mh‘i 2 g. af —‘:f.."hu': 40

'& L.. rﬁjm‘m mn’ur. .w".k d'g

1 iy Nudf"vlr T




	Report of the Entomologist
	Recommended Citation

	tmp.1561486465.pdf.ad5M1

