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PREFACE

Eight years ago the author of the present work published

a small volume in which he attempted to tabulate the families

and more important genera of the diptera of the United

States. From the use that has been made of that work by

etitomological students, he has been encouraged to believe

that the labor of its preparation was not in vain. The extra-

ordinary activity in the investigation of our dipterological

fauna within the past few years has, however, largely destroy-

ed its usefulness, and it is hoped that this new edition, or

rather this new work, will prove as serviceable as has been

the former one. In the present work there has been an at-

tempt to include all the genera now known from north of

South America. While the Central and West Indian faunas

are preeminently of the South American type, there are doubt-

less many forms occurring in tlie southern states that are at

present known only from more southern regions.

In the preparation of the work the author has been aided

by the examination, so far as he was able, of extensive col-

lections from the West Indies and Central America submitted

to him for study by Dr. D. Sharp of Cambridge, England,

and Messrs. Godman and Salvin of London, together with the

extensive collections of the University of Kansas and tliose

from South America in the author's private cabinet, alto-

gether forming probably the largest collection of American
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Diptera ever brought together. For the descriptions of the

early stages reliance has necessarily been placed chiefly upon

the writings of Brauer. As will be seen, assistance has

been derived from the works of Schiner, Osten Sacken,

Loew, Wulp, Townsend and others, although but very few

of the North American genera, aside from those of the Tach-

inidae and Dexiidse, are unknown to the writer.

The author owes his sincerest thanks to Prof. J. M. Aldrich

for the family characters and table of the Dolichopodidee ; to

Prof. V. L. Kellogg for the paragraphs on the internal anat-

omy of Diptera ; to Prof. J, B. Smith for kind favors ; and to

Prof. W. A. Snow for the table of the Ortalidse.

Lawrence, Kans., June 10, 1890.

C O R 11 1 G E N D A .

V Page viii, line 0, for 'writer' read student.

y X, line 10, for 'hemispherical' read spherical.

*<xix, line 5 from bottom, for 'Cyclorrhapha' read Orthorrhapha.
«^ 18, line 2 from bottom, insert not before 'forked' and delete from

the following line.

*^ 81, line 4 from bottom, for 'anal cell closed' read discal cell open.

^ 82, line 2, for 'Thambeta Williston' read Diotrepha Osten Sacken.
" 35, line 14, for 'a' read ;3.

^^40, line lo from bottom, insert flattened before 'cylindrical', and,

three lines below, read 'tibia? with or without spurs.'

•^ 4.3, last line, for 'Subula Omyia, nom. nov.' read Xylomyia IJondani.

^•OwTine 13, for 'Orthoneuromvia Williston' read Psiloclrus Loew.
V^88, line 17 from bottom, for '64' read 07 ; line from bottom for '67'

read 65.

00, line 15 from bottom, for 'Eumyidae' read Holometopa ; lino 11

from bottom, for 'Schizophora' read Eumyidje.

y 140, line 3, for 'with' read without.
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INTRODUCTION

The order of two winged insects, known as flies or Diptera,

includes nearly forty thousand known species from different

regions of the world. As many of the species are very small,

often minute, and inconspicuous, and as the order has received

only a small share of the attention of collectors and students,

it is very probable that not one third of the real number in

existence have yet been made known. In jSTorth America not

far from four thousand species have been studied, and we

doubtless have as many more awaiting discovery. The knowl-

edge of the dipterological fauna has progressed with increas-

ing rapidity during the past ten or twenty years, but vast

fields for profitable study yet remain open for the serious in-

vestigator. In North America the results to be obtained are

almost inexhaustible. Nearly every family remains for the

conscientious monographer. The mere making of new species

is the least interesting of the work to be done, and perhaps

the least profitable. At the same time the increasing litera-

ture makes the determination of desultory species more and

more difficult.

To the amateur, beginning the study of this interesting

order, some words of advice or explanation will be of service.

The present work can make no pretensions to completeness

in the characterization of genera, and he should never depend

upon mere tables in the absence of other information. Doubt

of the right generic location of a specimen may often be surest

dissipated by attempting to refer to some species. Until the

student has acquired a sort of intuitive acquaintance with the

different families the work may he somewhat tedious, but by
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perseverance he can not fail to overcome whatever obstacles

families and genera may present. He will be very much
aided at the beginning by having a tolerably large collection

at his command by which to make comparisons. Difficulties

will often disappear with positive evidence before him, where

negative characters are puzzling. With each genus in a fam-

ily positively determined the difficulties and uncertainties of

others will gradually disappear. ^ii'iuLu^

To determine his species the ^itfitcr will need access to a

large number of papers, lists of which to the present time will

be found in the catalogue of Osten Sacken, and on page

xxxiii of the present work. There are a few masters of

dipterology, and the student will never err in consulting their

writings, no matter upon what subjects they may be. Of

these I would especially mention Meigen, Wiedemann, Schiner,

Winnertz, Loew, Osten Sacken, Brauer and Wulp. Other

writers whose works are indispensable, but who are not to be

trusted as guides, are Macquart, Walkei*, Rondani, Bigot,

Desvoidy, etc. Of the contemporary writers whose works will

be found useful, and in most cases valuable, may be mentioned

Verrall, Meade, Eaton and Austen of England ; Bergenstamm,

Mik, Strobl and Kowarz of Austria ; Becker, Ruebsamen,

Girschner and Roeder of Germany ; Schnabl and Dziedzicki of

Poland; Giglio-Tos and Bezzi of Italy; Bergroth of Finland;

Skuse of Australia; the Lynchs of South America; Aldrich,

Banks, Coquillett, Johnson, Scudder, Snow, Townsend and

Wheeler of this country. Probably the most useful single

work that tlie student will find after Osten Sacken's Cata-

logue (Smithsonian Ins. 1878) is Schiner's Fauna Austriaca,

and the most useful foreign periodical the Wiener Ent.

Zeitung, of which the accomplished Mik is one of the editors.

The Zoological Record Avill be almost indispensable in ascer-

taining what has been done during the past thirty years.

For the beginner I would especially recommend Comstock's

Manual f(jr use in conjunction with this work.



INTUODUCTIOX. IX

Diptera may always be recognized by the presence of but

one pair of wings ; the second pair of other insects is really

represented by a small organ on eacli side back of the true

wings, consisting of a short, slender stem with a knob-like ter-

mination, called the halteres or poisers. Their function is

not known ; that they have some function seems certain, as

they are always in vibration during flight. Not all flies are

winged; in some degraded forms, both among the lowest and

highest groups of the order, they may be entirely wanting, as

also the halteres. Sometimes the males will have wings and

the females be wingless. But the number of wingless forms

is very small.

In the adult state the habits of flies are very various. Some,

but not a very large proportion, are predaceous upon other

insects, sucking their juices. Some are very annoying to man
and other warm-blooded animals, sucking their blood ; of these

may be mentioned the mosquitoes, black-flies, horse-flies, sta-

ble and horn flies, the tsetze fly, etc., as well as all the pupipara,

wliich are parasitic upon birds and mammals. By far the

largest number of diptera, however, feed upon vegetable sub-

stances, either fresh or decaying, the pollen and honey of

flowers, etc. Some feed upon ordure and decaying material

of whatever nature it may be.

In the larval stages, the habits are yet more diverse. Brief

references to the larval habits will be found in the following

pages. Suffice here to say that tlie larger part are vegetable

feeders, but not a few live uj)on decomposing animal matter,

or in the living bodies of other insects, snails, reptiles, birds,

nuiinmals, etc. While some members of the order may be

very annoying or prejudicial to man's economy, the order,

upon the whole, is a beneficial one, whether in the larval or

mature stages, whether as parasites upon other, and injurious

organism, or as scavengers.

In the following pages I endeavor to give such definitions

and des('ri])tioiis of tlie mature insect as will enable the stu-
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dent to understand and appreciate, not only the present work,

but all other systematic works upon diptera. I have not

thought it desirable to consider at length many interest-

ing subjects connected with them, such as the internal anato-

my, embryology, etc., as being rather apart from the object of

the work,—an introduction or, aid to the study of systematic

dipterology.

HEAD.

The head in diptera is extremely variable in shape, reach-

ing its most remarkable development in the Diopsida and

Nycteribiidse. It is frequently more or less4*«Trtspherical, but

more often the posterior surface or occiput, is flattened or

even concave, giving a more hemispherical form. Often it is

flattened and widened transversely as wide or wider than the

thorax. In the Nycteribiidae it may be folded back into a

groove on the dorsum of the thorax, but with those exceptions,

it is always attached to tlie thorax by a freely movable neck.

Next to the wings, the head offers the most important char-

acters for classification.

Eyes. The large compound eyes are present in all dijitera

save some Pupipara. In the great majority of males they are

contiguous on the upper side of the head for a greater or less

distance ; in such cases the insects are called Itoloptlc. In

many males, however, (all the Acalyptratse and several fami-

lies of the Orthorrhapha, as well as in numerous genera of

other families) and in all females with but few exceptions

(some Acroceridae, Blepharocerida?, Bombyliidas and Platype-

zidae, etc.) the eyes are separated more or less broadly by the

front ; such insects are called dklioptlc. Rarely the eyes may
be contiguous below the antennae or both above and below

them, as in the Acroceridse. In not a few flies, especially

those of the aerial eremochaetous kinds, the upper facets of the

eyes are larger and more conspicuous than the lower ones,

sometimes separated by a distinct line, or even entirely di-

vided. In these flies especially, the eyes in life are often
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brilliantly and beautifully colored with green and purple

markings. Sometimes the enlargement of the facets is on the

anterior portion and common to both sexes, as in the Asilidse.

The larger number of flies have the eyes bare, or pubescent

only when seen under high magnification. Very often, how-

ever, the whole or part of the eyes is covered with erect pile

or hair, which always finds its greatest development in the

male sex. The pilosity may be sparse or dense, short or long.

Ocelli. On the up})er part of the head, between the com-

pound eyes there are three simple, small eyes, present in most

diptera, and called the ocelli. They are by no means constant

among all the genera of some families, or even among all the

species of some genera. They are usually situated in the form

of a triangle whose apex is in front; sometimes tliey are

located in a nearly straight line transversely, or, the middle

one may be absent, and the other two situated one on each

side close to the compound eyes.

Anteimce. jSTo other organs furnish so many or so important

characters in the classification of the diptera as do the anten-

nae or feelers, as they have been sometimes called. The num-
ber, shai)e, and arrangement of the joints offer, not only

S])ecific and generic cliaracters, but in some cases family char-

acters as well. Only in exceptional cases is the number less

than three, and there may be as many as thirty-six, it is said.

Through all the Cyclorrhapha the number three is constant,

with tlie exception of the Phorida% and the Pupi])ara. In the

Xc^matocerous Orthorrhapha tlie number is usually from eight

to sixteen, the first two of which form the scape, and which

are always more or less differentiated from the remainder,

whi(;h constitutes i\\e fayelluni. Osten Sacken has proposed

to call those flies which have the antennae long and frequently

bearing whorls of hairs, especially in the males, the trne

Nematocera, in distinction from the anomalous Nematocera,

in which the antennae are shorter, destitute of whorls of hairs

and with the joints pressed close together. Upon the aiitennal
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character alone, however, the group can not be satisfactorily

separated from the miovialoiis Bracliycera, in which the anten-

nae are more usually three-jointed, with the third joint divided

into segments. Nor can the latter be clearly separated from

the true Brachycera, in which the third joint is not annulated.

Sometimes the third joint appears to resemble that joint in

the true Brachycera, but will be found upon close inspection

to be composed of a number of closely united segments or

annuli, and it is in these cases that the term complex is applied.

This character will be easily understood by examining the

third antennal joint of a common horse-fly. Either the com-

plex or the simple third joint may terminate in a bristle,

usually called an arista, or in a style, that is a more slender

portion, which is, however, not bristle-like. It is very evident

that both the style and the arista represent only the more or

less attenuated distal joints of the flagellum, because in all

cases a close examination will show them to be composed of

from two to five segments. The arista or style is frequently

entirely wanting in the Orthorrhapha, but only rarely is it

atrophied among the Cyclorrhapha. The style is always ter-

minal, because it is less differentiated from the flagellum, but

the arista may be either terminal or dorsal, and it may be

inserted close to tlie base of the third joint. It is also evi-

dent here that the change of position is more apparent than

real, because it is in reality due to the greater development

of the under side of the third joint. In some cases the third

joint has developed into most singular structures, as for ex-

ample in Neochauna and BJasfocerd among tlie Stratiomyidae,

or TaJarocera, SchizotdcJiina, Dirlioccra and Dif/Iossoeera,

among the Tachinida:>.

Frequently the arista has sliort hairs growing from its up-

per and lower sides, in which cases it is called jjuhescent ; when
the hairs are longer and more feather-like, the arista is said

to he plumose ; or, if the hairs are fewer and stronger, ^;rr^/-

tmted. The plumosity or pectination is always stronger on

the up])er side of the arista.
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Front. The sp.ace between the eyes in all diclioptic flies,

limited by the npper margin of the head and the line drawn

through the root of the antennae is called the front. It may

be wide or narrow, excavated or convex, etc.

Vertex. The n]ipermost part of the front, near the margin

of the occiput, which is here called the vertical viargln.

Vertical triangle. The triangle at the upper part of the

head, between the eyes in holoptic flies. It bears the ocelli,

which when placed on a triangle indicated by grooves or de-

pressions is called the ocellar triangle.

Frontal triangle. In holoptic flies, the triangle between

the eyes and the root of the antennas, the apex of which is

above.

Ftlllnum. In the Cyclorrhapha an inflatable organ capable

of being thrust out through the frontal suture just above the

root of the antennae, and which is used by the imago in spring-

ing off the cap to the puparium when about to extricate itself.

Frontal Innule. An oval or crescentic space just above the

root of the antennae in Cyclorrhaphous flies, bounded by the

frontal suture.

Fijistowa or Peristoma. The oral margin and an indefinite

space immediately contiguous thereto.

Antennal fovea. A groove or grooves in the middle of the

face, as though for the lodgment of the antennai>, bounded on

the sides by t\\e facial ridges.

Cheeks. The space back of the face and below the eyes.

Orbits. The space iinmediately contiguous to the eyes,

sometimes indicated by stnu-tural characters, at other times

indefinite. It is called facial, frontal, etc., from the position.

Cli/peus. A part of the mouth structure, often visible be-

low the margin of the mouth in front as a more or less visor-

shaped piece.

MOUTH-PARTS.

The m()uth-i)arts of diptera are wholly suctorial. They

differ not a little in the dilferent flies, as might be su])])Osed
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from the diverse habits. In some they are adapted, for pierc-

ing animal or vegetable substances and are, in consequence,

firmer and more slender ; in others, and by far the greater

number, they are adapted only for sucking up juices or

such substances as may be dissolved by the aid of the saliva.

Grains of pollen have been observed in the digestive organs

of the SyrphidsB and other flower flies, but, as a rule, fluids

only serve as food. Many have the proboscis wholly retrac-

tile into the oral cavity, and furnished with one or even two

hinges, by which when at rest it may be folded iip. In others

the proboscis is not retractile, and projects either in front, or

downward or backward, beneath the body. While it is usually

short, it may be much longer than the body. Finally a few

species have the mouth-parts rudiinentary and take no nour-

ishment in the adult state.

As regards the different parts of which the mouth-organs

are composed, there is a strong contention on the part of Prof.

John B. Smith that the homologies previously and generally

accepted by entomologists are not the correct ones. I have

followed his arguments as carefully and as fully as I am able,

but I will not pretend to assert any authoritative opinion in

the matter, as that would presuppose a thorough acquaintance

with the mouth-structure in other insects than the diptera,

which I do not possess.

The more commonly accepted homologies are as follows :

labium, maxillae, maxillary palpi, mandibles, hypopharynx,

and labrum or labrum-epipharynx. The labial palpi are

thought to be wholly wanting, or represented by the labella.

The labium is always present, more or less fleshy and provided

with muscles. It is grooved or channeled on the upper side

to receive the other parts, with the exception of the palpi,

which are free. This sheath is often nearly complete, the

thin margins touching each other above. At its tip are the

pair of joints of variable size called the "li])s" or labella.

The maxilLie and mandibles are sometimes absent, the niandi-
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bles most frequently ; when present they are always slender

and tirm. The hypopharynx is unpaired and slender, grooved

on the upper side and sometimes converted into a nearly com-

plete tube. The labrum, also unpaired, is usually elongate

and grooved on the under side, forming by apposition with

the pharynx a complete tube. The mandibles are frequently

absent ; in fact I do not know of their occurrence in any flies

with a simple third antennal joint, and they may be absent in

the male when present in the female, as in the Tabanida?.

They are alwaj's piercing organs, thin, firm, chitinous and

usually slender. The two maxillae, likewise piercing organs,

find their highest development in such predaceous flies as the

Asilidse. Like the mandibles they are chitinous and slender.

In some they are more or less flattened, and may have curi-

ously sha])ed projections at tlie tip; usually they are bristle-

like. They lie with the maxillae within the sheath of the

labium, at either side of the labrum and hypopharynx. In some

cases the labrum is short, and serves only as a cover for the

proximal part of the hypopharynx, but usually it is as long as

or longer than the hypopharynx and has a simple groove on

the under side. The hypopharynx is always present in flies

in which the mouth-parts are functional. It is, more often a

slender, firm organ, grooved upon the upper side, which l)y

a])position with the labrum forms a distinct tube. In some,

however, it may form almost a complete tube in itself.

Leaving out of account the degraded, but highly specialized

Tiil)ipara, the labium is always a sheath for all the other or-

gans except the palpi, but is separable at the will of the insect.

It is not used in piercing; it is either bent backward in the

middle, as in the mosquito, or the piercing parts are thrust

out at the extremity as in most of the predaceous flies. To
facilitate this protrusion of the piercing parts, the proximal

j)ortion is more ^or less membranous and retractile ; or, the

inner organs may be capable of elongation, being coiled

u]) in some cases, as in PaiKjonut, within the pharyngeal
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cavity. Tlie pair of organs at the extremity, the lips or hv

bella, are very variable in shape, position and fimction. In

the mosquito, for instance, they serve merely as a pair of

fingers to guide the piercing parts. In many of the flower-

flies with long proboscis, they are small, oval, divaricable

organs, that seem to be chiefly sense-organs, as they are

usually provided with hairs inserted into small, semi-translu-

cent spots on the outer sides and margins. In the greater

number of flies, however, the labella are of considerable size,

and are provided with radiating ridges on the inner, opposable

sides. These pseudotracheae, as they are called, serve as means
of attrition, by which the insects rub oft" particles of food

from firm substances. Sometimes the labella are long and

slender and folded back under the labium when at rest. In

the Asilidte and some others, they are rigid and horny.

Perhaps the most im})ortant of all the mouth-parts, from

the systematic standpoint, are the maxillary palpi. They are

always inserted at the inferior basal part of the proboscis, on

a thin plate Avhich bears the maxilla?, and are alwaj^s extri-

cated. Their study has been much neglected, and doubtless

thorough comparative researches will reveal not a few charac-

ters of value in classification. They are variously described as

being composed of from one to five joints. Probably there

is never more than four articulated joints, the basal joint

being merely a process of the plate bearing the maxillce.

The tendency in diptera is toward their entire loss, and in the

most highly specialized families there is never more than one

articulated joint. They may be reduced to the merest rudi-

ments, even in flies which are more or less predaceous in hab-

its and which have the mouth-parts with the exception of the

mandibles, otherwise well-developed. They are never greatly

elongated, save among some of the Nematocera.

Withoiit going into Prof. Smith's arguments, he shows with

what seems to be much force, that the real homologies of the

dipterous mouth-parts are as follows:
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Labruni. .

Hypypliiirynx.

Mandibles.

Maxilla.

Maxillary palpi.

Labium.

Paraglossa.

Ligula.

Lacinia.

Palpifers.

Maxillary palpi.

Galea.

THORAX.

The thorax is composed, as in other insects, of three parts,

the 2J>'o-thoTa.x, the mcso-thorax and the me^o-thorax, but the

first and the last are so aborted as to present but few ana-

tomical characters. The prothorax is perhaps most readily-

distinguished in the Nematocerous flies, forming a rounded

collar back of the neck. The metathorax is not seen at all

from above ; the scufelluvi, cut off by an impressed line, usu-

ally a semi-oval body, really belongs to the mesothorax, the

dorsum of which is often called the mesonotum.

Tra7isverse suture, an impressed line usually running

straight across the mesonotum and terminating a little in front

of the root of the wings. It is more or less incomplete in

the middle.

Humerus or humeral callus, the anterior superior angles of

the mesothorax, usually a more or less rounded callus.

Post-alar callus, a more or less distinct rounded swelling,

situated between the root of the wing and the scutellum.

Pre-alar callus, a similar, but usually less prominent, pro-

jection situated before the root of the wings on the sides of the

mesonotum, just back of the outer ends of the transverse suture.

Scutellar hrld(/e, a small ridge on either side of the scutel-

lum, connecting it with the mesonotum.

Fresutural depression, a depression, usually triangular in

shape, at the outer ends of the transverse suture, near the

dorsopleural suture.

Supra-alar groove, a groove on the mesotliorax immediately

above the root of the wings, along the inner margin of whicli

there are, usually, characteristic bristles.
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Dorsnjdeural suture, tlie suture running from the humerus to

the root of the wings, separating the mesonotum from the

pleura. Mik proposes for it the rather more appropriate term

of notojileural suture.

Sternopleural suture, the suture below the dorsopleural

suture, nearly parallel with it and separating the mesopleura

from the sternopleura.

Mesopleural suture, the suture running from the root of the

wings downward and separating the mesopleura from the

pteropleura.

Mesopleura, the space situated in front of the root of the

wings, between the dorsopleural and sternopleural sutures.

Pteropleura, situated below the root of the wings, back of

the mesopleural suture.

Sternopleura, the lower part of the pleura, below the sterno-

pleural suture and above the front coxae.

Hypopleura, the space over the middle and hind coxae, be-

low the metapleura and pteropleura.

Metapleura, the "sides of the metanotum", a more or less

swollen space at the outside of the metanotum and between it

and the pteropleura and hypopleura.

Metanotum, the oval, arched portion behind, beneath the

scutellum. It is frequently the best developed in the flies

with long, slender abdomen, as the Ti[)ulidae.

Halteres, balancers or poisers, rudimentary posterior wings,

a slender organ with a dilated head, situated below each

metapleura.

Te</ula' or alula', a pair of membranous scales situated

above the halteres and back of the root of the wings, one

above the other. The lower one or both may be rudimentary

or absent; the upper one moves with the wings and is called

the antitegula by Osten Sacken. Comstock, however, objects

to this use of tegula, saying that the term was first used

for the cup-like scale above the root of the wing in certain

hymenoptera, and should be reserved for that organ.
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LEGS.

The three pairs of legs are attaclied to the prothorax, meso-

thorax and metathorax, and are called, respectively the front,

middle and hind pairs. When the front and middle pairs are

spoken of together they should be called, for the sake of ex-

actness, the anterior legs ; when the middle and hind pairs

are collectively meant, the posterior legs. The legs are com-

posed of five parts

:

Coxa, the part attaching the legs proper to the thorax.

Trochanter, the short, small, ring-like portion between the

femur and coxa.

Femur, almost invariably the longest and stoutest portion

of the legs, often provided with tubercles, spines or projec-

tions or sometimes greatly thickened ; usually slender.

Tibia, the next part succeeding the femur, and like it often

with various ornamentations or projections. When it ter-

minates in one or more distinct, short bristly spines, it is

said to be spurred.

Tarsus, the distal division of the legs, composed (except in

some abnormal forms) of five joints, of which the first, that

next to the tibia, is called the metatarsus. On the terminal,

or fifth joint, are the

Ungues or claws, usually two, curved movable booklets on

the under side of the last tarsal joint, at the base of which

below, are a pair of

Pulnilli, two pad-like, fleshy cushions attached to the last

joint of the tarsus below the claws, usually present, but often

absent among the Orthorrhapha and often much larger and

better developed in the male than the femala. Between them,

among a number of the families of the Gje4«rrhapha, is the

Em/podvuni, a median appendage on the under side of and

between the claws, either in the form of a ])ad, like the pul-

villi, when it is called })ulvilliform, or like a bristle or spine

;

rarely it is alone present and the inilvilli wanting.
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ABDOMEN.

The abdomen is composed of a variable number of segments,

more or less closely fused together. The normal number for

insects, nine, are rarely all visible (the Tipulidse are exam-

ples). They are counted from the base on the upper side. In

not a few cases the lirst two are so closely fused together, and
the first one abbreviated, that the nomenclature leaves some
doubt in the mind of the student. The upper part of the ab-

domen may be especially indicated by the word dorsum, but

in general, the venter or under part is alone thus contradistin-

guished. The male genitalia, which in many cases are of

complicated structure, and of much value in classification, are

J known collectively as the h^i^popyrjlum, though Bergroth has

proposed the name proinjg'mm for them. The ovipositor of the

female abdomen very frequently projects from the abdomen,

and is sometimes extremely long; its structure is often char-

acteristic of genera or families. The more detailed descrip-

tion of the parts of both these organs it is unnecessary to go

into here ; they may be studied in the different families, where

they often find useful application in the separation of species.

CH^TOTAXY.

Until within recent years but little attention had been paid

by writers on systematic dipterology to the number and ai'-

rangement of the bristles among flies. Osten Sacken, who
proposed the term chcftotaxy, to designate the science of their

arrangement, published an epochmaking paper on the subject

in 1881. Since that time their use has steadily increased

with the most happy results. That they will become more
and more useful as their study in different families progresses,

there can seem to be no doubt. For that reason, it behooves

the student to become familiar with the nomenclature already

in use. The following are the most important terms :

Cephalic Biusti.es.

fcrticttt, two ])airs, inner and outer, inserted more or less
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behind the upper and inner corner of the eye, erect, or the

inner pair convergent, the outer pair divergent.

Fostvertical, in the middle of the upper part of the occiput,

generally small or absent.

Ocellar, situated close to the ocelli, usually directed for-

ward ; often absent.

Fronto-orhltal bristles, })laced on each side of the front, near

the orbit, immediately below the vertical bristles. There

may be one, two or none on each side.

Lower fronto-orhltal, situated on the lower part of the front,

above the antennae, along the orbit, and not quite in line with

the fronto-orbital bristles. The}' are not of frequent occur-

rence.

Vibrissa, a stout bristle situated near the oral margin on

each side. Of important use in the classification of the

Acalyptratse.

Facial, a series of bristles on either side of the middle por-

tion of the face, above the vibrissse, especially conspicuous

among many genera of the Tachinidae, but usually absent in

the Acalyptratae.

Thoracic Dorsal Bristlks.

Humeral, one or more bristles inserted on the humeral

callus.

"/ Post-humeral, usually two, inserted immediately above the

dorso-pleural suture, between the humeral callus and the root

of the wing, on the bottom of the pre-sutural depression.

Fre-sutural, one or more bristles situated immediately in

front of the transverse suture, above the pre-sutural depression.

Supra-alar, usually three bristles, one on the post-alar cal-

lus, one on the alar frenum and the third in front of the second

on the edge of the supra-alar depression.

Intra-alar, a row of two or three bristles between the supra-

alar group and the dorso-central bristles.

Dorso-central, two or four longitudinal rows on the inner

part of tlie dorsum, sometimes re])resent by the

^ VV^*tl.^i>X.C\Ay'^J^
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Pi'esciitelhu', a transverse row of bristles in front of the

scutellum.

Thoracic Pleural Bristles.

Propleural, bristles inserted immediately above the front

eoxse.

Mesopleural, bristles inserted on the mesopleurse, in the

angle formed by the dorso-pleural and mesopleural sutures.
"^ Sternojdeural, one or several bristles situated on the sterno-

jpleura, below the sternopleural suture.

Pteropleiiral, bristles inserted on the pteropleurae, rarely

present and difficult to distinguish.

Metapleural, bristles inserted on the metapleurae, especially

conspicuous in the Asilidte, and named by Lynch the

Trichostical bristles, a fan-like row on the metapleurse, con-

spicuous in some families.

HypopleAiral bristles, a row or tuft of bristles on the hypo-

pleura, occurring in the Calyptrata?.

Abdominal Bristles.

Marginal bristles, bristles inserted on the posterior margin

of the segments, especially conspicuous in many Tachinida?.

Dlscal bristles, bristles, usually one or more pairs, inserted

on the middle of the segments before the hind margin.

Lateral bristles, one or more bristles situated on or near

the lateral margins of the segments.

In addition, a number of terms are used to designate the

inclination of the bristles, often important in describing the

cephalic bristles. The more important of these are erect, when
standing vertically, or nearly so; proclmate, when directed

forward ; reclmate, when directed backward ; divaricate or

divergent when directed outward from the middle line ; con-

vergent when directed inwardly ; decussate or cruciate when
crossina: each other.
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WINGS.

To iinderstaiul the nn/i-<ition or venation of the wings tlie

student may select a common hxrge horse-fly (Tabanidse).

Observe near the middle of the wing directed transversely, a

large, oblong, five or six sided cell, surrounded on all sides by

otlier cells. This is the discal cell and is present in nearly

all flies. Somewhere on the vein (fourth lonr/ltitdinaJ), that

bounds this cell in front, will be seen a short connecting vein,

directed anteriorly, the anterior or small cross-vein, which

affords, in most cases, a key to the neuration, no matter how

intricate. It always connects the fourth longitudinal vein

behind with the third longitudinal vein in front (in a few rare

cases the second longitudinal vein); the cell behind it is the

discal, in front, between the second and third longitudinal

veins, the suhmarginal ; on the outer side the first posterior ;

on the inner side the fii'st basal. Just back of the first basal

cell and separated from it by the fourth longitudinal vein, is

the second basal cell ; back of the second basal and separated

by the fifth longitudinal vein, is the third basal or anal cell.

Back of the anal cell and including the free posterior proximal

portion of the wing is the axillary cell. In the horse-fly the

anal cell is seen to run back obliquely to near the posterior

margin of the wing, where it terminates acutely, that is, the

anal cell is closed near the border of the wing ; should the

two veins that close it run se})arately into the margin of the

wing, then the cell is said to be open. Counting from the

third longitudinal vein (posterior branch) backward along the

posterior border of the wing, to the vein that closes the anal

cell outwardly, the student will count five different cells, the

first of which, as already said, borders on the first basal cell,

the second and third on the discal cell, the fourth on the

discal and second basal cell, and the fifth on the second basal

and anal cells ; these cells are called the posterior cells, and

are numbered from before back; tlie first is bounded by the

third and fourth lonfritudinal and the anterior cross-vein ; the
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second by the fourth longitudinal in front, the anterior inter-

calary vein behind, and the posterior cross-vein at the outer

side of the discal cell ; the third is bounded by the anterior

intercalary, and the fifth longitudinal vein and the posterior

cross-vein; the fourth is bounded by the fifth longitudinal

vein in front and the posterior intercalary vein behind ; the

fifth by the posterior intercalary, the fifth longitudinal at the

outer end of the second basal cell, and the posterior basal cross-

vein at the outer end of the anal cell. The short vein which

separates the second basal cell from the discal cell is known
as the anterior basal cross-vein. Now, following the third

longitudinal vein outwardly it will be found to give olf an an-

terior branch which runs forward to terminate in the anterior

border of the wing, or casta ; the cell included between this

fork and the vein itself behind is the second submarginal cell.

The second longitudinal vein borders the first submarginal

cell in front and terminates in the costa; between it and the

first longitudinal vein which has a similar course and termi-

nation is the marginal cell ; between the first longitudinal

vein and the costa there is another parallel vein with nar-

row cells on each side of it, the vein is the auxiliary, and the

cell before it the costal, behind it the subcostal. Finally, near

the root of the wing there is a short cross-vein connecting the

auxiliary vein with the costa; it is known as the humeral

cros.H-i-ein.

The student is urged to procure a copy of Comstock's Man-
ual of Insects for use in connection with this work. The
figures there given of the various parts of the external anato-

my of diptera and especially of the neuration, are the truest

to nature that I have ever seen. The nomenclature of the

wing-neuration there adopted, or some modification of it, is

destined to supplant the Meigenian or Schinerian terminolo-

gies now almost exclusively used. I have not adopted it in

this work for two reasons: first, that it has not yet been fully



INTRODUCTION. XXV

crystallized into a permanent shape ; second, because nearly

all the existing literature has the nomenclature here employed

and to use a new one would largely defeat the object of the

work in the hands of the beginner. I give below the ter-

minology used by Comstock, together with the equivalent

terms here used and the equivalent ones in the terminology

of Schiner, for the horse-fly.

Auxiliary vein
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with the habits of the mature insects, yet just what the reha-

tions are is not yet well understood. Osten Sacken has ob-

served that the eremochaetous flies (i. e. diptera in which

there is a general absence of bristles, as for example the

Stratiomyidge, Leptidse, and Tabanidie) are for the most part

holoptic in the male sex and at the same time are principally

aerial flies, flying swiftly and with the habit of hovering,

using their legs only for alighting. On the contrary the

chsetophorous flies (as the Muscidse, sens, lat., Phoridaj, Doli-

chopodidse, Asilidee, etc.) use their legs as much as, sometimes

more, than the wings for locomotion, and rarely have the eyes

contiguous in the male sex. Probably the development of the

macrochsetse reaches its highest extent among the Tachinidse,

as for instance in Dejeania, Saundersia, etc., and the Dexiidae

{Hijstrisiphona, etc.), where the abdomen may be almost

wholly covered with long and erect, very rigid spines.

As concerns other forms of covering, the usage of writers

is not very exact; the terms hair, pile, puhescence and tomen-

Uim are used with a wide degree of latitude. In general, how-

ever, pile should be restricted to indicate close, thickly set,

fine hair, as in the pile of velvet, while hair may mean longer,

and less abundant. Pubescence should mean very sliort, fine

hairs, while tomentum can only be correctly applied to recum-

bent, flattened scale-like or stubble-like hairs, which gradually

merge into dust or p)ollen, which is so generally present in

flies, and upon which the determination of many species must

largely depend.

INTERNAL ANATOMY.

For the following brief account of the internal anatomy of

Diptera I am indebted to Prof. V. L. Kellogg.

The special features of the internal structure of the Diptera

are the high degree of concentration of the nervous system

attained in some of the members of the order, the expansion

of the two main tracheal trunks in the l)ase of the abdomen
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to form air sacs, the presence of a sucking stomach as in the

Lepidoptera, the constant number (four, rarely five) of the

Malphigian tubes, and the absence of a bursa cojmlatrix in the

females.

The alimentary canal presents behind the oesophagus an

expansion which is a crop or sucking stomach. The ventri-

culus, or true stomach, lying behind it, has usually two coeca;

and the long, slender, Malpighian vessels are, in almost all

species, four in number, a surprising constancy compared with

the condition in other groups of specialized insects. The ves-

sels open singly into the alimentary canal in some flies and in

others they unite in pairs before reaching the canal and open

into it by two ducts.

The heart is of the usual type, with two chambers in the

more specialized families, owing to the concentration of the

body. In the larva of Corethra the heart is a simple, elongate

tube without chambers.

The two main tracheal trunks expand at the base of the

abdomen into conspicuous air sacs similar to those found

among Hymenoptera, Lepidoptera, the lamellicorn beetles and

some otlier insects. The two pairs of spiracles of the thorax

are provided with " vocal cords ", and a considerable part of

the humming sound is produced by these structures. Tlie

abdominal spiracles of some flies are as primitive as are to be

found among insects, being simply unlipped openings.

The condition of the nervous system varies greatly within

the order. In the elongate, more generalized Nematocerous

forms there are five or six abdominal ganglia, and three dis-

tinct thoi-acic ganglia. From this condition to that sliown by

the Muscidaj, where all the thoracic and abdominal ganglia

are united into one large ganglion in the thorax, a most in-

structive series of gradatory forms is presented. In the

Empididte, which stand intermediately as regards the concen-

tration of the ventral cord, the two anterior thoracic ganglia

are fused into one ; this condition is radically different from
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tliat shown by insects of other orders, as the Coleoptera,

Lepidoptera and Hynienoptera, which have but two thoracic

ganglia. In these insects, however, it is the two posterior

ganglia (meso and metathoracic) which are fused into one.

The careful studies of Child on the so-called Johnston's

organ, an elaborate structure of fine chitin rods connected

with special nerve cells and these connected by fine nerves

with the main antennal nerve, the whole organ (which is lo-

cated in the second antennal joint) seem to ascribe definitely

an auditory function to the antennae. Child's studies were

mostly made on the Nematocerous forms.

Special nerve structures are present at the base of the hal-

teres, and orienting, auditory and other sense functions have

been ascribed to them by various morphologists. Flies from

which these organs have been removed are utterly unable

properly to direct their flight.

The internal organs of the reproductive system present

some interesting peculiarities. The ovaries of the female

consists of an exceptionally large number of egg-tubes, there

are three receptacuU sem'males, paired accessory glands, and

no true bursa cojndatrix. The males have two oval testes with

short vasa^^erentia. The testes are not infrequently color-

ed, possessing a pigment layer. There is a well developed

penis with accessory copulatory organs.

Classification of Diptera.

The first real attempt at the subdivision of the order of

Diptera was made by Latreille in 1802, when he distinguished

between the Nematocerous and Brachycerous forms. The
term Nemocera was introduced by him in 1817, and the char-

acters upon which he based the group are yet employed. The
name Brachycera was applied to the remaining diptera by

Macquart in 1825. The characters he used, following La-

treille, were:

Antennas at least six-jointed; palpi four or five-jointed. Nemocera.
Antenna tliree-jointed

; palpi one or two-jointed. Buachyckra.
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This attempt at subdivision, based upon the antennae and

palpi, was all that had been made until a comparatively recent

date. It is the classification followed by Loew in the first

volume of the Monographs published as late as 1860. In

1863 Brauer proposed a more rational division of the diptera

into the two suborders, Orthorrhapha and Cyclorrhapha, based,

cliiefly upon larval and. pupal characters. Their characters

in a later publication he gives as follows

:

Larvas with a "jaw-capsule" (Kieferkapsel) or a differentiated head.

Pupa; free or enclosed in the larval skin ; in either case the larval skin

bursts for the extrication of the pupa or imago in a T-shaped opening on

the hack of the anterior end, or rarely in a transverse rent between the

eighth and ninth abdominal rings. The imago lacks the frontal lunule

and ptilinum . . . Orthorrhapha.
Larvas witliout differentiated head. Pupce always enclosed in the hard-

ened larval skin (forming the so-called pupariuni); the imago always

escaping from the anterior end through a circular orifice. Frontal lunule

present; ptilinum usually present. .... Cyclorrhapha.

More recently Brauer has proposed a furtlter subdivision of

the suborders into tribes and groups as follows :

SUBOKDKR ORTHORRHAPHA.

Section I. Neniatocera.

Tribe 1. Eucephala. Families Mycetophilidae, Bibionida;, Chiro-

nomidffi, Cuiicidie, Blepharoceridae, Simuliida>, I'sychodida;, Pty-

chopterida;, Rl\pliidffi^ ^M
Tribe 2. Oligoneura. Family Cecidomyida;.

Tribe ?>. Polyneura. Tipulida;, Limnobiidai.

Section II. Brachycera.

Tribe 4. Acroptera. Family Lonchopteridie.

Tribe 5. Platygenya.

Group 1. Homodactyla.

Superfamily 1. Notacantha. Families Stratomyid^, Xylo-
pliagidffi.

Superfamily 2. Tanystoma. Families Tabanida;, Acan-
tliromeridaj, Leptida;.

Superfamily '.i. Bombyliniorpha. Families NemistrinidaB,

Acrocerida;.
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Group 2. Hetcrodactyla.

Superfamily 1. Procephala. Families Mydaiilae, Asiliila;,

Bombyliidae.

Tribe 6. Orthogenya. Families Empididai, Dolichopodida;.

SUBORDER CYCLORRHAPHA.
Section I. Aschiza.

Tribe 1. Syrphidae. Families Syrphidaj, Pipunculidai.

Tribe 2. Hypocera. Families Phoridas, Platypezidae.

Section II. Schizopliora.

Tribe 3. Eumyidae. Muscidea of the present work'.

Superfamily Schizonietopa. Calyptrataj of the present work.

Superfamily Holonietopa. Acalyptrata? of the present work.

Tribe 4. Pupipara. Pupipara of authors.

Osten Sacken, however, objects to this classification and

offers valid reason to sustain his objections, at least so far as

the Orthorrhapha are concerned. He insists that the Nemato-

cera and Brachycera are natural divisions and bases their

distinction ultimately upon the palpal characters. He says

that for some unexplained reason later authors have neglected

these characters and have concentrated their attention upon

the antennae. In this statement, however, I think that Osten

Sacken is somewhat unjust. The characters of the palpi

have been used by both Schiner and Brauer, as well as in my
own classification, and stress has been placed upon them.

Schiner states explicitly that iVew/s^riwa Ivas three-jointed pal-

pi, and it is known that Aedes, as well as some genera of Ce-

cidomyidae, have but a single palpal joint. This being the case,

it is seen that the character of the palpi is not the ultimate

distinction between the two groups. As I have already said,

there are never more than four articulated joints among tlie

diptera in the palpj, and tlie great majority of the Cyclorrha-

pha have none, the basal process or projection being all that

is present, and this will usually if not always be found, albeit

often in a rudiment condition, among all forms of the order.

I give Osten Sacken's classification at length, as follows :
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ORTHORRHAPHA.
Ntmocera vera. No lioloptic head in the male sex; no bisection or hicol-

oration of tlie eyes. Antenna? provided with sensitive hairs ar-

ranged symmetrically on the flagellum in verticils or pencils of

hairs (exception My('etoi)hilida^). No ocelli (exception Mycetophi-

lidaj and Lestreinina?). No pulvilli; empodia often but not always

present.

A. Larvaj peripneustic*, always terrestrial. Families Cecidomyida\

MycetophilidaS.

B. Larvae metapneustic oraniphi])neustic, aquatic, siibaquatic, sometimes

terrestrial. Families, CulicidEe, Chironomidfe, Psychodida;, (?)

Dixida., Tipulida^
•^,^m<.<;>v^

r^einocera anoniala. Diptera with—h««TOioge»s joints to the flagellum, Q
usually four-jointed palpi. Males frequently holoptic, sometimes UV^Xz

the females also. Pulvilli usually present. Antennas without sensi-

tive hairs. Ocelli usually present. Families Bibionida, Simuliida?,

Blepharoceridae, Rhyphidje, Orphnephilidaj.

Brachi/cera. Palpi one or two-jointed, not pendulous, porrect, the second

joint more or less clavate, larger than the first. Joints of the flagel-

lum usually not homologous.

No macroclijetffi. Three well developed pulvilli. Males predominently

holoptic, the eyes often bisected. Antennal flagellum polymorphous.

Axillary incision, alula and antitcgula in most cases distinctly devel-

oped. Discal cell usually present; usually five posterior cells.

Legs rather smooth. Families Stratiomyidae, Tabanidaj, Acantho-

ineridaj, Leptidaj. ....... EREMOCiiiETA.

Collection and Preservation of Diptera.

Flies must be collected witli much more care than can be

safely used with such insects as coleoptera. Moisture of all

kinds injures or ruins them, and specimens collected in alcohol

are worthless. For this reason the collecting bottle should be

lined throughout with blotting paper, and the cyanide placed

in the cork; a very little poison suffices to kill them. Nor
should they be allowed to become too dry before pinning.

Tlie pin should be thrust through the middle of the thorax,

and the s{)ecimen ])laced just so as to enable the head of the

I)in to be grasped by the thumb and linger safely. Very small

* Amphipneustic larvae are those in whieli the s])iracles are confined to the
first and last segments; mel<ipnensilc those in which they are confined to the
posterior segments; fieripueustic those in which they are abo cri t on the
median rings. KAliA>C7C
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specimens should never be glued to card points, as is com-

monly done with coleoptera; they should always be pinned.

Sometimes specimens may be collected and packed in some

very tine, light sawdust, impregnated witli carbolic acid, where

it is inconvenient or impossil)le to pin them. Such specimens

being gently separated from the sawdust are allowed to re-

main for some hours, over, but not touching, damp sand before

pinning. To pin the small specimens, use narrow strips of good

card-board or bristol-board, thrusting a slender pin through one

end and allowing it to protrude just a little above the edge and

clipping off the longer end with a pair of pliers. Thrust the

point of the pin as held in the card-board, into the under side

of the insect, but not entirely through it, and a stronger pin

in the reverse direction through the other end of the small

strip. The pins are to be thrust through the card-board from

edge to edge, and in consequence a good quality is to be se-

lected that will not split too readily. The wings should never

be spread, but should be turned aside so as not to conceal the

abdomen. In the early part of the season many interesting

species will be caught with the beating-net. The pointed end

of the beating-net may be thrust, with its contents, into a

bottle containing a little chloroform, or into a cyanide bottle,

for a short time, when the specimens may be leisurely re-

moved. Later in the season, flower-flies will be collected from

a great variety of melliferous blossoms, and it is better to

wait for the specimens to come to such blossoms than to go

hastily about looking for them. I have collected from a sin-

gle patch of elderberry blossoms, not a rod in diameter, more'

than forty species of Syrpludae within ten days. Not nrany

species are to be found in shady woods, but those species must

be sought for there. To preserve flies in the cabinet from

their insect enemies, I use naphthaline. The head of ordinary

pins, when heated red-hot, may be thrust into the common
moth-balls sold by the druggists, which when thus mounted
serve all purposes.



BIBLIOGRAPHY, 18T8-1895.

1. ALDRICH, JOHN MERTON.
Psyche, Cambridge, Mass.

< 1. A New Genus and Species of Tabanidfe, vi, 23<5, 237, 240, figs. 1892.

-^ 2. The Dolichopodid Genus Lianculus, vi, 569-571, 1892.

X 3. The Tipulid Genera Bittaconiorplia and Pedicia, vii, 200-202, 1894.

Kansas University Quarterly, Lawrence, Kansas.

y^ 4. A Revision of the Genera Dolichopus and Hygroceleuthus, ii, 1-26, '93.

\/ 5. New Genera and Species of Psilopinae, ii, 47-50, 1893.

.y 6. New Genera and Species of Dolichopodidae, ii, 151-157, 1894.

Canadian Entomologist, London, Ontario.

^7. New Species of Phora, xxiv, 142-146, 1892.

2. AUSTEN, ERNEST E.

Proceedings of the Zoological Society of London, England.

V 1. Descriptions of New Species of Dipterous Insects of the Family Syr-

phidffi in the Collection of the British Museum, with Notes on Species

described by the late Francis Walker, Part I, Bacchini and Brachy-

opini, 1893, 132-164, pis. iv, v.

Annals and Magazine of Natural History, London, England.
^^2. On the Specimens of the Genus Cutiterebra and its Allies (Family

Oestrida?) in the collection of the British Museum, with the Descrip-

tion of a New Genus and Three New Species, (6) xv, 377-496, pi.

xiii, 1795.

^^3. Further Notes on Cutiterebra: On the identity of certain species

described by the late Bracy Clark, (6) xvi, 147-155, 1895.

3. BANKS, NATHAN.
Canadian Entomologist, London, Ontario.
^ 1. Concerning Calotarsa ornatipes Townsend, xxvi, 88, 1894.

T 2. Some Psychodida; from Long Island, N. Y. xxvi, 329-333, 1894.

y 3. Notes on Psychoda, xxvii, 324, 1895.

4. BERGROTH, EVALD.
Wiener Entomologische Zeitung, Vienna, Austria.

"^ 1. Ueber einige nordamerikanische Tipuliden, vii, 195-201, 1888.

^ 2. Zwei neue Dipteren, viii, 295-298, 1889; xi, 162, 1892.

5. BEUTENMUELLER, WILLIAM.



T^f

XXXIV BIBLIOGKAPIIY.

6. BIGOT, JACQUES, F. M.

Annales de le Societe Entomologique de FijANCE, Pauis, France.

Uipteres Nouveaux ou peu Connus.

X 1- XII. Genus Phumosia, Pyrellia, Cosiiiina, < )L'hromyia, et Curtoneura,

pp. 31-40, 1878.

)(^ 2. XIII. Generes Ocyptera (Latr.) Ocypterula, Exogaster (Rond.) pp.

40-47, 1878.

X*^3. XIV. Notes et Melanges, p. 48, 1878.

K 4. XV. Tribu de_s Asilidi. Curies des Lapliridie et Dasypogonida?, pp.
^231,"1878. ' ' '^ ^ ^^

S. 5. XV. (Suite.) Tribu des Asilidi, etc. pp. 401-446, 1878.

X^ 6. XVI. Curia} Xylophagidarum et Strationiydarum (Bigot), pp. 183-

234, 1879.

X 7. XVII. Notes et Melanges, pp. 235, 23(>, 1870.

r^^S. XVIII. Genres Plagiocera (Macq.), Forinosia (Guerin,) et Rutilia

"-^> (Rob,—Desv.) pp. 86-89, 1880. "^ » n . <aL .
ej^-

,
;c >i9j_XXI. Syrphidie (mihi.)—Genre Eristalis (Fabr.) pp. 213-230, 1880.

^^viO. XXIII. Tribus Nemistrinidorum, pp. 13-24, 1881.

;f^i. XXVII. Notes et Corrections, pp. 372-374, 1881.

;^\,12. XXVIII. Acanthomeridae (Wiedemann, Dipt. P^xot.) pp. 453-460, '82.

<. 13. XXIX. Genres Roeselia, Actia, Melia, Pliytoniyptera, et Tribu des

Anthoniyzidas (Schiner, Rondani, Meade) pp. 5-22, 1882.

^'v 14. XXXI. Genres Volucella (Geoffr, Hist, des Insectes, 1764) et Phala-

cromyia (Rondani, Esanie d. var. spec. d'Insett. Dittcri Brasiliani,

Torino, 1848.) pp. 61-88, 1883. ^

^ ^''lo. XXXII. Syrpliidi (lere partie) pp. 221-258, 1883,1 (2e partie) Especcs

nouvelles No. ler. pp. 315-356, 1883 : (2e partie) Espoces nouvelies

No*II (2), pp. 536-560, 1884: 2e partie) Especes nouvelles. No. Ill

(2), pp. 73-116, 1885.

gljVie. XXXIII. Anthomyzides nouvelles, pp. 263-304, 1885.

VM7. XXXV. Famille des Anonialocerati (niilii), Coriacs, Pupipara, Nye-

teribidae Auctor
) pp. 225-246, 1885.

> \i8. XXXVI. Syrpliidi, Addenda au nicnioire public dans le5 Annales de

la Societe entomologique de France ( Annees 1883-4) pp. 247-252, '85.

^ 19. XXXVII. Essai d'une Classification Synoptique du Groupe des Tan-

ypezidi (niilii.)et Descriptions de Genres et d'Especes inedits, pp.

287-302, 1885; 369-392, 1866.

)C 20. XXXVIII. Liste Synoptique des especes appartenant au Genre Lox-

ocera (Meigen, etc.) Fam. des Agroniyzidaj, Stirps 24fc« Chylizinte

(Rondani, Prodr.* vol. i, 1856), Psilina^ (Schiner).

f 21. XXXIX. Descriptions de Nouvelles Especes de Stratomydi et de

Conopsidi, pp. 20-46, 1887.

\^ 22. XL. Descriptions de nouvelles especes de Myopidi, pp. 203-208, 1887.



BIBLIOGRAPHY. XXXV

V 2o. XLI. Tacliinida!, Dcxiadiu, pp. 77-101, xuuu. ^ . ,

>^ ^^24. XLII. Diagnoses de noi|^llcs especes, pp. 253-270, 1888./ £!it,^^«

V 2o. XLIII. Cyrtidi (J. Bigot), pp. 813-320, 1889.

y 20. XLIV. Therevidi (J. Bigot) pp. 321-328, 1889. /^ v/^ ^ / ^^/d^^^^M,,
y V^7. XLVI. Boinbylidi (niihi), pp. 321-376, 1892.

*^\''^ • / ,

Memoires de la Societe Zoologique de France, Paris, France.

^ 28 Description de Dipteres nouveaux, iv, 408, 1891 ;^(i02-691, 1892.

Bulletin de la Societe Zoologique de France, ParIs, France.

Dipteres Nouveaux ou peu Connus.

29. Leptidi (J. B.) xii, pp. 1-23, 1887.

30. Muscidi (J. B.) xii, pp. 561-617, 1887.

V 31. Genre Hajniatopota, xvi, 74-79, 1891.

Bulletin de la Societe Entomologique de France, Paris, France.

^ Z2. (MerajMoidus villosus, gen. et sp. nov.) 1879, p. 04.

*^33. (Parasymmictus, gen. nov.) 1879, p. 86.

1^ 34. (Glutops, Artliropeas,) 1879, p. 104.

•^35. (Megalomyia argyropasta, f^\. ct sp. nov.; Acanthomera, sp. nov.)

/ 1889', p. 5.

^ 36. (Pliyllomydas, p]noplenipis, Magacytarius,) 1880, p. 62.

37. (New Genera of Syrpliidaa,) 1882, p. 78.

^ 38. (Myelaphus, Enoplenipis,) 1882, p. 112.

l^ 39. (Lyoastrirhynclia, Stylomyia,) 1882, p. 20.

^-40. (Syrphida;,) 1882, p.'4.
. \

*^V4l. (Eurhimyia,) 1883, p. 35. > yv^/)^'T'l ) '''^^

v^42. (Cliolomyia, gen. et sp. nov.) 1884, p. 42.

V 43. (Ancylogaster ofiuLtus, gen. et sp. nov.) 1884, p. 95.

V 44. (New Genera of Dexiida?,) 1885, separatum, p. 1-7.

y/Ao. (New Genera and Species of Ortalidaj and Tacliinidaj) 1885, sei)aratuni,

p. 1-4.

\ 46. Diagnoses de nouveaux Genres et nouvelles Especes de Dipteres et

OViservations diverses, separatum, pp. 1-4, 1886, p. ciii.

47. (On tlie Acanthomeridaj of tlie.Bioiogia Centrali-Aniericana,) 1886,

J^ pp. clxvii, clxviii.

48. (On Eclimus, Epibates and Theveneniyia,) 1887, p. Ix.

49. Observations sur les Rliaphidi et les Doiichopodi, 1888, p. xxiv.

V 50. Etpeces nouvelles de Doiichopodi, 1888, pp. xxix, xxx.

V 51. (New Muscida;,) 1887, pp. clxii-clxxiv.

52. (Errata,) 1888, cvi, cvii.

"^ 53. (Pseudarcliilestes,) 1889, p. clxxxiii.

Bevue d'Entomologie, Paris, France.

54. Dexida?, Sarcophagidaj. Essai d'une classification gencrale et synop

tique des genres assignes presentemente aces deux groupes d'insectesK
dipteres, 1885, pp. 255-269.

'ho '^r'^l^



XXXVI RIBLIOGKAPIIY.

y MaMtmSfcjDE LA So5TET«--iCoaLOGIQUE I)fe>-E4{ANC E , Pa^S, FrANCE.

7^ V 55. I>«ai;riptr?rHS de T)1pt«:es nouTcaax, v^'^^.iilS^^l, TBT)2.

7. BRAUER, FRIEDRICH.

Wiener Entomologische Zeitung, Vienna, Alstria.

1. Ueber die Verwandtschaft und systematische Stellung dor Blepliaro-

ceriden, i, pp. 14, 1882.

Verhandlungen der kaiserlichen zoologisch-botanisciien Gesells-

CHAFT ZU WiEN, AUSTRIA.

2. Ueber die sogenannten Stillstadien in der Entwickelung der Oestriden-

Larven, pp. 79-84, 1892.

Denkschriften der mathematisch-naturwissenschaftlichen Classe

DER KAISERLICHEN ACADEMIE DER WiSSENSCHA FTEN, ViENNA, AlS.

Die Zwieflucgler des kaiserlichen Museums zu Wien.

y 3. I. 1. Die kaiserliche, Wintlien)'sche, Wiedeniann'sche und Eggcr'scihe

Sammlung. 2. Systematise-lie Uebersicht, xlii, pp. 105-118, 1880.

^ 4. II. Versucheiner Characteristik deWattungen der Notaeantlien (Ltr.)

mit Ruecksicht uuf die im kaiserlichen Museum befindlichen von

Dr. J. R. Schiner aufgestellten neuen Gattungen. 3. Characteristik

der mit Scenopus verwandten Dipteren-Familien, xliv, pp. 59-90,

98-111, 1882.

X 5. Ill- Systematische Studien auf Grundlage der Dipteren-Ivarven nebst

einer Zusamnienstellung von Beispielen aus der Litcratur ueber

dieselben und Beschreibungen neuer Formen. xlvii, pp. 1-100, pis.

i-v, 1883.

SiTZUNGSBERICIITE der KAISERL. AkaDEMIE DER WiSSENSCIIAFTEN IN

WiEN, Vienna, Austria.

6. Ansicliten ueber die Gattung Pachystylum Macq. ci, 593-007, 1892.

}\ 7. Systematisch-zoologische Studien xci, 237-413, 1885.

8. BRAUER, FRIEDRICH, and BERGENSTAMM, J. EDLEN VON.

Denkschriften der mathematisch-naiurwissenschaftlichen Classe

DER Kaiserlichen Academie der Wissenschaften, V^ienna, Aust.

Die Zweifiuegler des Kaiserlichen Museums zu Wien.

V' 1. Vorarbeiten zu einer Monographic der Muscaria schizometopafexclu-

siv Anthomyida;,) Pars I, Ivi, pi). 69-180, pi. i-xi, 1889. Pars II,

Iviii, pp. 305-44(5, 1891. Pars III, Ix, pp. 89-240, 1893. Pars IV,

Ixi, 537-044, 1894.

9. BURGESS, EDWARD.
United States Agricultural Report, Washington, D. C.

1. (New Species o^ttscinis in) Report of the Entomologist, 201,202,-H^.>

>i7f



Thk Entomologist, London, England. .•. V^ occ-^^^'***'**' <J

BIBLIOGKArilY. XXXVII

10. COCKEHELL, TIIEO]:)0]n<: D. A.

PsvciiK, Camhridgk, Mass.

y* 1. Plithiria sulphurca Loow, 1895, 188.

American Naturalist, PiULADKLriiiA, Tenn.

Cecidomyia atriplicis, 1895, 700.

3. A Cecid bred from Coccid;B, August, 1892, 280. '^-f^'*'*'^

"^ 4. Notes on some species of Gall Gnats, 1890, 278. Cctr , OjCC^c^ir^L, '"^^ "h-tJiZ,

Entomologists' Monthly Magazine, London, England.
'' 5. T.Iie Biglovia Cecid, 1890, 109.

^ (). Trypeta bigeloviae, n. sp. 1890, 224. C^^-

Canadian Entomologist, London, Ontario.

7. Trypeta, Clisiocanipa and Ainmalo, xxv, 112, 189o.

8. The Tachinid Parasite of Cimbex americana, 1890, 76.

Proceedings Academy of Natural Science of Philadelphia, Penn.

9. Supplementary Note to Mr. Johnson's List of Jamaican Diptera, 1894,

419.

West American Scientist, Los Angeles, California.

10. Contribution toward a knowledge of the Fauna and Flora of Wet

Mountain Valle3-, Colorado, September, 1889, 106.

Colorado Biological Association, Colorado Springs, Col.

11. The Buffalo Gnat, Second Report, December, 1888.

12. Thistle Insects, Sixth Report, 1889, January.

Institute of Jamaica, Jamaica, W. I.

13. The Chrysanthemum Fly, Notes from the Museum No. 17, July, 1892.

14. Additions to the Fauna and Flora of Jamaica, Journal, 1893, 259.

Transactions American Entomological Society, Philadelphia, Pa.

15. The Entomology of the Mid-alpine Zone of Custer county, Colorado,

1893, 305-370.

11. COMSTOCK, JOHN HENRY.
Manual for the Study of Insects, Ithaca, N. Y.

V 1. Chapter xix, Diptera, 413-489, 1895.

United States Agricultural Report, Washington, D. C.

2. (Notes on various Diptera in) Report of Entomologist, for 1880, 190-

202, 204, 266.

3. (Diptera in) Report upon Cotton Insects, 1879, 209-211.

12. COQUILLETT, DANIEL WILLIAM.
Entomologica Americana, Brooklyn, N. Y.

>- 1. The North American Species of Toxophora, i, 221, 222. 1886.

V 2. Synopsis of the Norlli American Species of Lordotus, iii, 115, 116, '88.



XXXVIII BIBLIOGRAPHY.

Psyche, Cambridge, Mass.
" 3. On the Validity of the Taciiinid Genus Cchitoria, vii, 251, 1805.

4. On the Tachinid Genus Acroglossa Williston, vii, 261, 1805.

5. On the Systematic Position of Apiocera, iv, 243-244, 1885.

> 6. The Bombylid genus Acreotrychus in America, vii, 273, 1895.

Canadian Entomologist, London, Ontario.
V 7. Monograph of the Lomatina of North America, xviii, 81-87, 1886

8. The North American Genera of Anthracina, xviii, 157-150, 1886.

^ 9. Notes on tiie Genus Exoprosopa, xix, 12-14, 1887.

''lO. Kerision of the Bombylid Genus Epacmus (Leptochilus) xxiv, 0-11,

1892.

^'ll. Notes and Descriptions of Bombylidae, xxiv, 123-126, 1802.

^ 12. A New Genus of Diptera allied to llhaphiomidas, xxiv, 314-315, 1802.

V 13. Synopsis of the Asilid Genus Anisopogon, xxv, 20-22, 1893.

^ 14. Synopsis of the Asilid Genus Blacodes, xxv, 33-35, 1803.

^ 15. Synopsis of the Asilid Genus Dioctria, xxv, 80, 1803.

V 16. Synopsis of the Asilid Genera Mallophora and Nicocles, xxv, 118-120,

1803.

^ 17. A New Asilid Genus related to Erax, xxv, 175-177, 1803.

> 18. Synopsis of the Dipterous Genus Thereva, xxv, 107-201, 1893.

^ 19. Synopsis of the Dipterous Genus Psilocephala, xxv, 222-220, 260, '03.

^ 20. New North American Trypetidte, xxvi, 71-75, 1894.

v21. Synopsis of the Dipterous Genus Phora, xxvii, 103-107, 1805.

V 22. New Tachinidae with a Slender Proboscis, xxvii, 125-128, 1805.

^ 23. New North American Mycetiphilidaj, xxvii, 100-200, 1805.

Western American Scientist, Los Angeles, Cal.
>- 24. A New Rhaphiomidas from California, vii, 84-86, 1891.

^ 25. Revision of the Bombylid Genus Aphoebantus, vii, 254-264, 1801.

^ 26. New Bombylida? of the Group Paracosmus, vii, 219-222, 1801.

^ 27. New Bombylida? from California, vii, 107-200, 1891.

Journal of the New York Entomological Society, New York City.

28. Synopsis of the Dipterous Genus Symphoromyia, ii, 53-56, 1894.

V 29. Revision of the Dipterous Fannly Therevidje, ii, 97-101, 1894.

•^ 30. A New Anthrax from California, ii, 101-102, 1894.

31. Notes and Descriptions of Tachinidaj, iii, 40-58, 1895.

32. New Genera and Species of TachinidiB, iii, 07-101, 1895.

Proceedings of Academy of Natural Science of Philadelphia, Pa.

33. See Johnson, C. W.

Transactions American Entomological Society, Philadelphia, Penn.
^ 34. Monograph of the Species belonging to the Genus Anthrax, from

America north of Mexico, xiv, 150-172, 1887.



BIBLIOGRAPHY. XXXIX

»^35. Revision of tlie Spccit-s of Antlirax from America, nortli of Mexico,

xix, 108-187, 1892.

•^ 86. Notes and Descriptions of N. American Bombylidaj, xxi, 89-112, 1894.

Entomological News, Philadelphia, Penn.

^ 37. A New Dalmannia from California, iii, 150-151, 1892.

K 38. An Anomalous Empid, iv, 208-210, 1893.

*- 39. Two Interesting New Diptera from Washington, v, 125-120, 1894.

•' 40. Bracliycoma Davidsoiii. n. sp. v, 172, 1894.

^ 41. A New Volucella from Wasliington, vi, 131-132, 1895.

V 42. On the Occurrence of tlie Tachinid Genus Heteropterina Macq. in

North America, vi, 207-208, 1895.

Ifsect Life, Washington, D. C.

> 43. The Corn Worm or Boll Worm in California, i, 331-332, 1889.

• 44. The Dipterous Parasite of Diabrotica soror, ii, 233-230, 1890.

t 45. Is Cyrtoneura cajsia an Injurious Insect, vii, 338-339, 1895.

. 40. A Cecidom^'id that lives on Poison Oak, vii, 348, 1895.

' 47. The Dipterous Parasite of Melanopus devastator in California, v, 22-

24, 1893: :^

1 48. Two Dipterous Leaf-miners on Garden Vegetables, vii, 381-384, 1895.

', 49. Two Dipterous Insects Injurious to Cultivated Flowers, vii, 399-402,

1895.

13. DAY, LOREN TRUE.
Canadian Entomologist, London, Ontario.

yC 1- Notes on Sciomyzidae, with Descriptions of New Species, xiii, 85-89, '81

Proceedings Academy Natural Sciences, Philadelphia, Penn.

^ 2. The Species of Odontomyia found in the United States, 1882, 74-88,

14. DUGES, ALFREDO.
La Naturaleza, Mexico City, Mexico.

15. EMERTON, JAMES H.

Psyche, Cambridge, Mass.

1. An Internal Dipterous Parasite of Spiders, v, 404, 1890.

10. FYLES, T. W.
Canadian Entomologist, London, Ontario.

1. Description of a Dipterous Parasite of Phylloxera vastatrix, xiv, 237-

239, 1882; xv, 84, 1883.

17. GIGLIO-TOS, ERMANNO.
BOLLETTINO DEI MuSKI DI ZOOLOGIA ED AnATOMIA COMPARATA DELLA

Reale Universita DI Torino, Turin, Italy. tf' -^
1 Nmum Sp i i h i ll Dittori dol Muj. Znol. di Tarino, vi. No . 192, 1890. *^/^^ -yu..*^^

2. Nuove Specie di Ditteri del .Mus. Zool. di Torino, vi, No. 84, 1890. -C-C ^C^^Vtto^



XL BIBLI()GI?APIIY.

3. Diagnosi di quattro nuovi Gcncri di Dittcri, vi, No. 108, 1891.

w 4. Un nuovo Genere di Sirfidi, vii, No. 117, 1892.

-' 5. Sui due Generi di Sirfidi Rhopalosyrphus ed Omegasyrphus, vii, No.
118, March, 1892.

i. 6. Diagnosi di nuove specie di Dittcri, vii. No. 128, June, 1892.

• 7. Diagnosi di nuove specie di Ditteri, vii, No. 132, Oct. 1892.

. V 8. Diagnosi di nuove generi ed di nuove specie di Ditteri, viii, No. 147,

158, 1893.

'^'
9. Diagnosi di nuove genere ed di nuove specie di Ditteri, viii, 158, 1893-

V 10. Nuove specie di Ditteri del Museo Zoologico di Torino, vi. No. 102.

Memorie della Academia della Scienzie di Torino, Turin, Italy.

11. Ditteri del Messico, Parte I, Stratiomyida;, Syprhidse, (2), xliii, 99-

168 (1-70), xl. i, 1892; Parte II, Syrpliidaj, Pipunculidffi, Conopidia?,

(2), xliii, 35-398, pi. 1893; Parte III, Muscidaj Calyptrataj, (2), xliv,

1-7(5, pi. 1894, Parte IV, Muscidaj Caliptrate, Muscinaj, Anthomyinas,

Muscidce Acalyptratae, Scatophagina?, llelomyzinae, Tetanocerinaj,

Ortalininaj, Ulidina3, Sapromyzinaj, Trypetinaj, Sepsinaj, Tanypezina;,

Psilinaa, Chloropinae, Ephydrina;, Drosophilinae, (2), xlv, 1-74, pi.

1895.

18. GILLETTE, C. P.

Psyche, Cambridge, Mass.
\^ 1. A New Cecidomyid infesting Box Elder, v, 392, 393, fig. 1890.

19. HAGEN, HERMANN A.

Boston Society of Natural History, Boston, Mass.
1. New species of Simulium, with a remarkable Nympha Case, xxx,

355-307, 1879.

Canadian Entomologist, London, Ontario.
2. The typical Collections of the Diptera of North America in the Mu-

seum of Cambridge, Mass. xi, 132-133, 1879.

Y 3. List of North American Anthomyidaj examined by R. H. Meade, Esq.,

Bradford, England, xiii, 146-150, 1881.

V 4. List of North American Sarcophagidai examined by R. H. Meade,

f
Esq., Bradford, England, xiii, 43-51, 1881.

^ 5. On Simulium, xiii, 150-151, 1881.

K ('). Entomological Notes, xiii, 37, 1881.

7. Coelopa frigida, xvi, 140, 1886.

8. Un Cecidomyia liriodendri, xviii, 159, 160, 1886.

1^

20. HART, CHARLES A.
Bulletin of Illinos State Lab. of Natural History, Urbana, III.

1. On the Entomology of the Illinois River and adjacent waters. First

Paper, Diptera, 184-270; pis. v-xiv, 1895.



BIBLIOGRAPHY. XLI

21. HOOD, LEWIS E.

Psyche, Cambridge, Mass.

^ 1. The Leptidaj and Bonibylida! from tlic White Mountains, vi, 28-1-284,

1892.

22. HOPKINS, A. D.

Proceedings of the Entomological Society, Washington, D. C.

N/ 1. Notes on the Habits of certain Mycetophilids, with Descriptions of

Epidapus scabei, n. sp. iii, 149-159, 1895.

23. HOWARD, L. O.

Insect Life, Washington, D. C.

V 1. Notes on a Sinniliuni common at Ithaca, N. Y. i, 99-101, figs. 1888.

\ 2. The Beet-leaf (Pegoniyia vicina Lintn.) viii, 379-381, figs. 1895.

24. JOHNSON, CHARLES W.

Transactions American Entomological Society', Philadelphia, Penn.

1. A Review of the Stratiomjiaa and Odontomyiae of North America,

xxii, 227-278, pis. iii, iv, 1895.

Proceedings Academy of Natural Sciences of Philadelphia, Penn.

h- 2. Diptera of Florida, with Additional Descriptions of New Genera and
Species by D. W. Coquillett, 1895, 303-340.

V^ 3. List of Diptera of Jamaica with Descriptions of New Species, 1894,

271-281.

25. KARSCH, FERDINAND.
Zeitschrift der Berliner Entomologischen Gesellschaft, Berlin,

Germany.
• 1. Die Spaltung der Dipteren-Gattung Systropus Wiedemann, 654-658,

1881.

26. KEENE, EUGENE.
Canadian Entomologist, London, Ontario.

1. Sphyracephala brevicornis, xv, 200, 1883.

2. List of Syrphidaj taken in Fairmount Park, Philadelphia, Pa., during

the summer of 1884, xvi, 145-147, 1884.

3. List of Diptera taken in the Vicinity of Philadelphia, from 1882 to

1884, inclusive, xvii, 51-55, 1885.

27. LINTNER, JOSEPH.

Reports of the State Entomologist to the Regents of the Univer-
sity of the State of New York, Albany, N. Y.

1. First Report, 168-227, 1882.

2. Second Report, 111-125, 1885.



XLII BIBLIOGKAPIIY.

3. Fourtli Report, 60-80, 1888.

4. Fifth Report, 220-227, 1889.

6. Sixth Report, 111-116, 1890.

6. Seventh Report, 228, 245, 307-309, 332, 1891.

7. Eighth Report, 140-151, 172, 192-196, 1893.

8. Ninth Report, 309-314, 1893.

Annual Report, New York State Agricultural Society, Albany.

9. Insects of the Clover Riant, 1880.

Canadian Entomologist, London, Ontario.

10. On Cecidomyia leguminicula, n. sp. xi, 44, 121, 122, 1879.

28. LOEW, HERMAN.
Verhandlungen der Zoologische-botanischen Gessellschaft zu

WiEN, Vienna, Aust.

1. Table for Determining the North American Species of the Genus

Pachyrhina, 1879, 513-516.

29. LYNCH, ARRIBALZAGA ENRIQUE.

BOLETIN DE LA ACADEMIA NaCIONAL DE CiENCIAS DE CoRDOBA, BuENOS
Aires, Argentina.

1. Catalago de los Dipteros hasta ahora descritos que se encuentan en

las Republicas del Rio de la Plata, 1883, 119-152.

30. LYNCH, ARRIBALZAGA FELIX.

Revista del Museo de la Plata, Bueno.s Aires, Argentina.

1. Dipterologia Argentina, Culicidae, i, 345-417, pis. i-iv, 1891.

Anales de la Sociedad Cientifica Argentina, Buenos Aires, Arg.

2. Dipterologia Argentina, Syrphidaj, xxxii, 80-99, 118-131, 194-202,

248-314, xxxiii, 51-58, 111-121, 188-199, 237-253, 33-46, 173-192,

242-270, 91, 1891.

3. El Genero Sapromyza en America, xxxiv, 253, 301, 1893.

Boletin de la Academia Nacional de Ciencias, Buenos Aires, Arg.
4. Dipterologia Argentina, Mycetophilida;, xii, 377, 436, 471-483, 1892.

31. MARLATT, C. M.
Insect Life, Washington, D. C.

1. The Xanthium Trypeta (Trypeta requalis Loew), iii, 312-313, 1891.

32. MARTEN, JOHN.
Psyche, Cambridge, Mass.

1. Description of Asphondylia helianthi-globulus, v, 102-103, 1888.

Canadian Entomologist, London, Ontario. , ; v 7

•^ 2. New Tabanid*, XV, 110-112, 1883. <2>W Kff^)^l^~^^^^^
^ ''

^



BIBLIOGRAPHY. XLIII

Bl LLETIX OF THK OhiO AGRICULTURAL EXPERIMENT STATION, TECHNICAL

Series, Xorwalk, Ohio.

V 3. Description of a new species of Gall-making Diptera, i, 155, 156, 1893.

33. MIK, JOSEF.

VERHANDLnNGEN DER ZoOLOGISCII-BOTANISCHEN GeSELLSCHAFT ZU WiEN,

Vienna, Austria.

1. Hypocharassus gladiator, eine neue Dolichopen-Art aus Nordanierika,

617-632, pi. X, 1878.

2. Dipterologischc Bemcrkungen, 182, 192, 1893.

3. Ueber die Artreohte von Trocliobola caesara? O. S. and Crytopogen

Meyer-Duerii Mik.

Wiener P^ntomologisciie Zeitung, Vienna, Austria.

4. Dipterologische Miscellen, v, 276-279, 1886; 5, x, 1-5, 1891; 6, xi, 55,

56, 1892; 7, xiii, 22, 23, 1894; 8, xiii, 161, 1894.

9. Ueber Tachiniden deren drittes Fuehlerglied gespalten ist, xiv, 101-

103, 1895.

10. Bemerkungen zu den Dipteren Gattungen Pelecocera Macq. und

Rhopalomyia Wied. xiv, 13:5-135, 1895.

34. OSTKN SACKEN, CHARLES R.

Berliner Entomolooische Zeitschrift, Berlin, Germany.

1. On Professor Bauer's paper: Versuch einer Characteristik der Gat-

tungen der Xotacanthen, xxvi, 363-380, 1892.

2. On the Genus Apiocera, xxvii, 287-294, 1893.

3. Synonymica concerning exotic Dipterology. xxvii, 295-298, 1883.

4. A Singular North American Fly, xxvii, 299, 300, 1883.

5. Correction to my article on Apiocera, xxx, 139, 1886.

6. Studies on Tipulida;, Part I, Tipulida; longipalpi, xxx, 153-188, 1886.

7. Studies on Tii)ulidaj, Part II, Tipulidai brevipalpi, xxxi, 18;>-242, 1887.

8. Hilarimorpha Schiner is a Leptid, xxxv, 303, 304, 1890.

9. Synopsis of the Described genera and a species of the Blepharoceridae,

xxxvi, 407-412, 1891.

10. Second notice on the Apioccrina, xxxvi, 311-316, 1891.

11. Additions and Corrections to the Catalogue of the Described Spe-

cies of South American Asilida;, by S. W. Williston, in the Trans.

Ent. Soc, vol. xviii, 1891. xxxvi, 417-i28, 1891.

12. Rejoinder to Professor Brauer's Thatsachliche Berichtigung, etc., in

the Berl. Entom. Zeitschrift, p. 487-489, 1892; xxxviii, 378, 379, '93.

13. Two critical remarks about the recently published third part of the

Muscaria Schizometopa of M. Brauer and Bergenstamm ; also a no-

tice of Robineau-Desvoidy, xxxviii, 380-38(5, 1893.

14. On the character of the three divisions of Diptera, Ncmocera vera,

Nemocera anoinnla ami l'>emochaeta, xxxvii, 417-46().



XLIV P.TRLTOnT^APIIY.

15. Synonymicii about Tipulida?, xxxiv, 249-203, 1804.

10. On the atavic index characters with some remarks about the classifi-

cation of the Diptera, xxxix, 09-70, 1894.

17. Eristalis tentax in Cliinese and Japanese literature, xl, 142-147, 1894.

18. Contributions to tlie study of tlie Liponcuridaj (Blepharocerida; Loew,
olim), xl, 148-169, 1894.

19. Midas or Mydas, a contribution to entomological nomenclature, xl,

346-050, 1895.

20. Supplement to my recent paper on Liponeuridse, xl, 351-355, 1895.

J. Herning, Heidelberg, Germany (R. H. Porter, 18 Prince's Street,

London, England).

21. On the Oxen-born Bees of the Ancients (Bugonia) and their relation

to Eristalis tentax, a two-winged insect. Enlarged edition of the

Essay, on the so-called Bugonia of the Ancients, etc., published in

the Bullet. Soc. Ent. Ital. 1893. 99. i-xiv, 1-80,1894.

22. Additional Notes of the Bugonia-lore of the Ancients, pp. 1-23, 1895.

BULLETINO DELLA SoCIETA EnTOMOLOGICA ItALIANA, FLORENCE, IXALY.

23. On the so-called Bugonia of the Ancients, and its relation to Eristalis

tei/ax, a two-winged insect, x.xv, 186-277; Separatum, pp. 1-34, with

Corrigenda, 1893.

Entomologist's Monthly Magazine, London, England.
24. Explanatory Notice of my views of the Sub-orders of Diptera (2),

iv, 149-151, 1893.

Canadian Entomologist, London, Ontario.

25. Some North American Tachinida% xix, 101-106, 1887.

Psyche, Cambuidge, Mass.

26. Western Pedicis, Bittacomorphaj and Trichocerae, vii, 229-231, 1895.

BlOLOGIA CeNTRALI AMERICANA, LoNDON, ENGLAND.
27. Diptera, vol. i, 1-216, pis. i-iii, 1886, 1887.

Transactions of the Entomological Society of London, Eng.
28. Facts concerning the importation or non-importation of Diptera in

foreign countries, 489-496, 1884.

Insect Life, Washington, D. C.

29. On Hitmatobia serrata, ii, 191, 1889.

35. RILEY, CHARLES VALENTINE.
Canadian Entomologist, London, Ontario.

1. Parasites of the Cotton Worm, xi, 161, 1()2, 1879.

2. Dipterous Enemies of Phylloxera vastatrix, xv, 39, 1893.

United States Agricultural Report, Washington, D. C.

3. Report for 1884, 322.

4. Report for 1880, 512, 513.

5. Rejjort for 1895.



BIBLIOfiKAl'IIY. XLV

Insect Life, WASHixciTOx, D. C.

y 6. The Morelos Orange Fruit Worm, i, 4o-47, figs. 1888.

y 7. The Ox Bot in tlie United States, iv, ;>02-ol7, figs. 1891.

}

30. RILEY, CHAKLE8 V. .\nd HOWARD, LELANI) O.

Insect Life, Washington, D. C.

1. On the emasculating Bot-fly, i, 215, 216, 1889.

2. The Texas Heel-fly, i, 318, 319, 1889.

3. Hermetia mucens (sic. ) infesting Bee-hives, i, 353, 354, 1889.

4. Lestophonus or Cryptochoetum, ii, 91, 1889.

5. The Horn-fly, ii, 43, 104, figs. 1889.

6. The Tulip tree Leaf Gall-fly, ii, 362, 363, 1890.

7. The true male of Pocota grand is, iv, 86, 1891.

37. ROEDER, VICTOR VON.

Entomologische Nachrichten, Berlin, Germany.

1. Ueber die Zuzammengehoerigkeit der beiden Arten der Gattung

Sphecomyia Latreille, 1889, 96-98.

2. Ueber drei neue Gattungen der Notacanthen, xii, 137-140, 1886.

Stettixer Entomologische Zeiting, Stettin, Germanv.

. 3. Dipteren von der Lisel Portorico, 1885, 337-349.

Wiener Entomologische Zeitung, Vienna, Austria.

>^ 4. Ueber die Nordanierikanischen Lomatina von Mr. Coquillett in dem
"Canadian Entomologist," v, 263-265, 1886.

•^ 5. Asyndulum montanum, n. spec, vi, 116, 1887.

*^ 0. Ueber eine neue Art der Gattung Gnoriste Mg. vi, 155-156, 1887.

W 7. Ueber die Diptercn-Gattung, Stylogaster Mcq. xi, 286-288, 1892.

8. Ueber Trypeta amabilis Loew, xiii, 97-100, 1894.

*^9. Ueber Mydas fulvipes Walsh, xiii, 169, 170, 1894.

10. Ueber Myopa clausa L\v. viii, 5, 1889.

11. Ueber Tachina florum Walk, viii, 4, 1889.

12. Zwei neue nordamerikanische Dipteren, ix, 230-232, 1890.

Berliner Entomologische Zeitscmrift, Berlin, Germany. ^

13. Dipterologische Notizcn, xxv, 210-2](').
^_^^ - ^y ,aJ^

Published in- A TTiiOR. /v/^^^^^^=r ^"(L, n/ZL

38. RUEBSAMEN, E. II. (
^'^ ^f ''^ ''^' ^ '-^IT'^^^ '

Berliner Entomologische Zeitschrift, Berlin, Germany. ,

1. Die Aussereuropaeische Trauermuecken des koeniglichen Museums — /

fucr Naturkundc zu Berlin, xxxix, 17-42; pis. i, ii, 1894.
^ /) '^r^lf^

14. Aus der Isis Von Oken, 1, 18S(^.



XLVI BIBLIOGKAPIIY.

39. SCUDDER, SAMUEL HUBBARD. (Fossil Diptcra.)

Report of the Geological Survey of Canada, Ottawa, Canada.

1. The Insects of the Tertiary Beds at Quesnel, Report for 1875-76, 266-

280, 1877.

2. Additions to the Insect Fauna of the Tertiary Beds at Quesnel, Re-

port for 1876-77, 457-464, 1878.

3. The Fossil Insects collected in 1877 by Mr. G. M. Dawso, in the inte-

rior of British Columbia, Report for 1877-78, 176-187, 1879.

Bulletin of the United States Geological and Geographical Sur-

vey OF the Territories, Washington, D. C.

4. The first discovered traces of fossil insects in the American Tertiaries,

iii, 741-762, 1877.

5. An account of some insects of unusual interest from the Tertiary

rocks of Colorado and Wyoming, iv, 519-545, 1878.

6. The fossil insects of the Green River shales, iv, 747-776, 1878.

7. The Tertiary lake basin at Florissant. Colorado, between South and

Hayden Parks, vi, 279-300, map, 1878.

Bulletin of the United States Geological Survey, Washington, D.C.

8. Systematic Review of our present knowledge of fossil insects. Bul-

letin 31, Diptera, 85-94, 1886.

9. Index to the known fossil insects of the world, including Myriopods

and Arachnids, Bulletin 71, Diptera, 221-227, 595-671, 1891.

10. Some insects of special interest from Florissant, Colorado, and other

points in the Tertiaries of Colorado and Utah, Bulletin 93, 35 pp. 3

pis. 1892.

Bulletin of the United States National Museum, Washington, D. C.

11. Nomenclator Zoologicus, Bulletin 19, Supplemental List, 1-376, Uni-

versal Index, 1-340, 1882.

Zittel's Handbuch der Paleontologie, Munich. Germany.
12. Systematische Uebersicht der fossilen Myriopoden, Arachnoidea und

Insekten, 1 Abtheil, ii, 721-831, figs. 1885.

Reports of the United States Geological Survey of the Territories

Washington, D. C.

13. The Tertiary Insects of North America, vol. xiii, 734, pj). 28 pis. 40,

1890.

Proceedings of American Philosophical Society, Philadelphia, Pa.

14. Tertiary Tipulidaj, with special reference to those of Florissant, Col-

orado, xxii, 163-245, pis. i-ix, 1894.

Annual Report United States Geological and Geographical Survey
OF THE Territories, Washington, D. C.

15. (Reprint but little changed of No. 7) 12th Rep. 271-203, 1883.



"



XLVIII BIBLIOGRAPHY.

' 10. Description of a new and interesting Phasiid-like Genus of Taeliinidae,

s. str. vi, 429, 430, 1893.

11. Note on Atropharista juriniodes Towns, vi, 401, 1893.

^ 12. A Cabbage-like Cecidoniyidous Gall on Biglovia, vi, 491, 1893.

13. Hosts of North American Tachinida^, vi, 4G()-4G8, 1893.

Canadian Entomologist, London, Ontario.

*/ 14. Description of a Muscid bred from Swine-dung, with Notes on two

Muscid Genera, xxiii, 152-155, 1891.

*/ 15. A Tachinid bred from a Chrysalis, xxiii, 206, 207, 1891.
*^ W. Notes on North American Tachinida;, with Descriptions of New Gen-

era and Species, Paper V, xxiv, 64-70, 77-82, 1892.

v^ 17. A Sarcophagid Parasite of Cimbex americana, xxiv, 126, 127, 1892.

w-^ 18. Notes on North American Tachinidae, with Descriptions of New Gen-

era and Species, Paper VI, xxiv, 165-172, 1892.

' *^ 19. A Preliminary Grouping of the Described Species of Sapromyza of

North America, with one New Species, xxiv, 301-304, 1892.

*^20. A Trypetid bred from Galls of Biglovia, xxv, 48-52, 1893.

*^21. Comments on Mr. van der Wulp's Diagnoses of New Species of Mex-

ican Phasiida;, Gymnosomatidas, Ocypteridae, and Phaniidse, xxv,

165-168, 1893.

•^ 22. A very Remarkable and Anomalous Syrphid with Peculiarly Devel-

oped Hind Tarsi, xxvi, 50-52, 1894.

<-' ^ 23. Note on the Proposed New Genus Calotarsa, xxvi, 102, 1894.

Entomological Nkws, Philadelphia, Penn.

24. New North American Tachinidaj, iii, 80-81, 129-131, 1892.

25. Notes on North American Tachinida?, sens. str. with Descriptions of

New Genera and Species, Paper IV. v j-'-. Xii
, i'

"> '
'

,^_.,Zi'

26. An Exorista Parasite of Lagoa opercularis, iii, 159, 160, 1891.

27. A Tachinid Parasite on Chrysophanes dione, Exorista chrysophanae,

n. sp. ii, 197, 198, 1891.

28. A Remarkable New Hippoboscid from Mexico, ii, 105, 106, 1891.

29. New Jamaica Tachinidce, I, iii, 146, 147, 1892.

30. Note on Trichobius dugesii Towns, iii, 177, 178, 1892.

31. On the So-called Throat But, iii, 227, 228, 1892.

32. Some Deformities in the Abdominal Segments of Tachinidas, iii. 166,

167, 1892.

33. On the Geographical Range and Distribution of the Genus Trichopo-

da, iv, 69-71, 1893.

Transactions American Entomological Society, Philadelphia, Penn.

34. Notes on North American Tachinidae, sens. str. with Descriptions of

y New Genera and Species, Paper II, 349-382, 1892; Paper III ; xxix,

88-132, 1892.



BIBLIOGRAPHY. XLIX

85. The North American Genera of Calyptrate Muscidae, Paper II, xix,

133-16(^ Paper III, 273-278; Paper IV, 279-284; Paper V, 290-294,

1892.
''

^ 30. Notes on North American Tachinidaj, with Descriptions of New Spe-

cies, Paper VII, xix, 284-289, 1892.

37. The North American Genera of Nemocerous Diptera, xix, 144-lGO,

1892.

38. Contributions to the Dipterology of North America, I, Syrphiche, xxii,

33-55; II, Tabanidffi, Conopidae, Tachinidae, etc., 65-80, 1895.

39. On a Species of Simulium from the Grand Canon of the Colorado,

xix, 45-48, 1893.

Transactions of the Kansas Academy of Science, Topeka, Kansas.

40. On the Horseflies of New Mexico and Arizona, 133-135, 1894.

41. Note on a Peculiar Acalyptrate Muscid found near Turkey Tanks,

Ariz. 135, 136, 1894.

Annals of the New York Academy of Science, New York City.

v/ 42. Catalogue of the Described South American Species of Calyptrate

Muscida;, vii, 1-44, 1892.

Insect Life, Washington, D. C.

[^ 43. Further notes on the Cotton-tail Bot, with the breeding and identifi-

cation of the Fly.

Y 44. Some Michigan Notes Recorded, ii, 42-44, 1889.

^ 45. Laphria canis Will, ii, 162, 1889.

Technical Bulletin, Ohio Experiment Station, Norwalk, Ohio.
' »^ 46. A Tachinid reared from the cells of a mud-dauber Wasp, i, 1893.

ZoE, San Francisco, Cal.

^ 47. A New Trypetid from Chacaltianguis, Mexico, with Note on Ilexa-

chasta amabilis Locw, iv, l;]-16, 1893.

Proceedings of California Academy of Science, San Francisco, Cal.

^ ^ 48. On the Diptera of Baja, California, including a few from the adjacent

regions of California and Mexico (2), iv, 593-62, 1893.

Journal of the New York Entomological Society, New York City.

v/ 49. A Nycteribid from a New Mexico Bat, i, 79-80, 1893.

50. Some New Santo Domingo Tachinidae, ii, 78-79, 1894.

Journal Jamaica Institute, Jamaica, West Indies.

51. A Tachinid bred from a larva of Protoparce jamaiconcis Butler, in

Januiica.

y/ 52. A scorpion Parasite, Dec. 1892.

53. Notes on some Jamaica Muscidie, with brief anonymous descriptions

of doubtful forms.



L BIBLIOGKAPIIY.

54. Oecacta furens in Jamaica. -^
, ^ o f

55. A bot-like parasite of a bird.

Proceedings of the Entoiviological Society of Wasiiingtox, D. C.

56. Notes on Certain Cecidomyidous Galls on Cornus, ii, 390, 391, 1893.

57. The North American Genera of Calyptrate Muscidas, Paper I, ii, 80-

100, 1891.

58. Notes on North American Tachinidas, sens, lat., with Descriptions of

New Species, Paper I, ii, 134-146, 1891.

59. Notes on the Genera Tripiotricha Lw. and Agnotomyia Will, ii, 117-

119, 1891.

45. WEBSTEli, F. M.

Bulletin of the Ohio Agricultural Experiment Station, Technical

Series, Norwalk, Ohio.

' 1. Methods of Oviposition in the Tepulidae, i, 151-154, 1893.

2. A Dipterous Gall-maker and its Associates, i, 154, 1893.

Insect Life, Washington, D. C.

3. Notes on a Species of Necrophagous Diptera, ii, 356-358, 1890.

46. WHEELER, WILLIAM MORTON.

Psyche, Cambridge, Mass.

1. Description of some new North American Dolichopodidaj, v, 337-343,

355-362, 373-379, 1890,

2. The supposed Bot-fly Parasite of the Box-turtle, v, 403, 1890.

Proceedings Wisconsin Natural History- Society, Milwaukie, Wis.

3. On two new species of Cecidomyid producing galls on Antenuaria

plantagini folia, April, 1889, 209-216.

47. WHITNEY, C. P.

Canadian Entomologist, London, Ontario.

1. Descriptions of some New Species of Tabanidae, xi, 35-38, 1879.

48. WILLISTON, SAMUEL WENDELL.
Bulletin Brooklyn Entomological Society, Brooklyn, N. Y.

1. On the Classification of the North American Diptera, First Paper, vii,

129-139, 1885.

Entomot.ooica Americana, Brooklyn, N. Y.

2. On the Classification of North American Diptera, Second Paper, i, 10-

13, 1885.

3. On the Classification of North American Diptera, Third Paper, i, 114-

118, 152-155, 1886.

4. On two interesting-new Genera of Leptida?, ii, 105-108, 1886.



BIBLIOGRArHY. LI

6. Additions and Corrections to the Catalogue of South American Syr-

phidae.

v/ G. The Horn-fly, v, 180, 181, 1889.

Berhnek Entomologische Zeitsc hrift, Berlin, Germany.

7. Ueber Mallota cinibiciforniis Fallen, xxvi, 171, 172, 1886.

Entomologische Nachrichten, Berlin, Germany.

8. Ueber einige Leptiden-Characteren, Ixvi, 400, 1885.

Scudder's Butterflies of the Eastern United States and Canada,

Cambridge, Mass.

9. The Dipterous Parasites of North American Butterflies, 1912-1924,

pl. xxxix, 1889.

Psyche, Cambridge, Mass.

v^ 10. On the Collection and Preservation of Diptera, 100-132, 1884.

V 11. Notes on Asilidaj, 255-259, 1889.

12. Hilarimorpha and Apiocera, 99-102. 1888.

13. The Screw-worm Fly, Compsomyia macellaria, 132-118, 1883.

14. On the Rhopalomerida;, vii, 183-187, 1895.

15. Rhopaloniera xanthoeps, n. sp. vii, March, 1895.

16. Notes on Tachinidae, vi, 409, 410, 1893.

Standard Natural History, Cambridge, Mass.

17. Vol. v., Diptera, 403-433, 1884.

Kansas University Quarterly, Lawrence, Kansas.

18. Diptera Brasiliana, Part II, i, 4:^46, 1892..

19. On the Apioceridse and their Allies, i, 101-118, pis. ix, x, 1893.

20. Diptera Brasiliana, Part III, i, 119-122, 1893.

)C 21. New or Little Known Diptera, ii, 59-70, 1893.

"^ 22. On the Genus Dolichomyia, with the Description of a New Species

from Colorado, iii, 41-43, 1894.

23. New Genera of Bombylids, iii, 1894. ?-^1- "i-Lf\

.

24. Two Remarkable New Genera of Diptera, iv, 1895.

25. Triptotriclia and Dialysis, iii, 1895.

Biologia Centuali-Ameijicana, London, Ex(;land.
*"/ 26. Diptera, vol. iii, 1-80, pis. i, ii, 1892.

Canadian Entomologist, London, Ontario.

*<"7 27. An anomalous Bombylid, xii, 215-21(i, 1879.

28. Eristalis tentax, xiii, 176, 1881.

29. New or Little Known Genera of North American Syrpiiida^ xiv, 77-

82, 1882.

30. Drosophila amj)elophila, xiv, 138, 1882.

"p 31. The North American Species of Nemistrinida^, xv, 70-72, 1883.



LII BIBLIOGRAPHY.

32. Notes and Descriptions of Nortii American Xylophagidaj and Strati-

omyidas, xvii, 121-128, 1885.

33. North American Tacliinidae, Gonia, xix, 0-12, 1887.

34. A New Soutii American Genus of Cono])ina3, xix, 161-166, 1887.

s/' 3d. a List of Species of Diptera from iSan Domingo, xxv, 170, 171, 1893.

Notes on Injurious Insects, Entomological Laboratory, Lansing,

Mich.

y 36. Scopolia scquax, n. sp. tigs. p. 5, 6, 1884.

Transactions of the Connecticut Academy of Arts and Sciences,

New Haven, Conn.
^ 37. Some Interesting New Diptera, iv, 243-246, 1880.

38. The Nortii American Species of Conops, iv, 325-342, 1883.

39. North American Conoj)ida3: Stylogaster, Dalmannia, Oncomyia, vi,

87-94, 1884.

40. Dipterous Larvas from tlie Western Alkaline Lakes and their use as

Human Food, vi, 83-86, 1883.

41. North American Conopidaj; Conclusion, vi, 377-394, xli, 91, 1885.

J. T. Hathaway, New Haven, Conn.

42. Synopsis of the Families and Genera of North American Diptera, pp.

1-84, 1888.

Bulletin of the Ohio Experiment Station, Technical Series, Nor-
WALK, Ohio.

43. Description of a Species of Chlorops reared from galls on Muhlen-

bergia mexicana by F. M. Webster, i, 156-157, 1893.

Proceedings American Philosophical Society, Philadelphia, Penn.

>/ 44. Contributions to a Monograph of the North American Syrphidaj, xx,

299-;532, 1882.

American Naturalist, Philadelphia, Penn.

45. A New Cattle Pest, 1889, pi. xxx.

Transactions of the American Entomological Society, Philadel-
phia, Penn.

40. On the North American Asilidas; Dasypogoninae, Laphrinaj, with a

new Genus of Syrphida;, xi, 1-36, pis. i-iii, 1883.

47. On the North American Asilidae, Part II, xii, 53-76, 1885.

48. Dipterological Notes and Descriptions, xiii, 287-307, 1883.

49. Catalogue of the Described Species of South American Syrphidae, xii,

308-324, 1886.

50. Diptera Brasiliana, ab H. H. Smith collecta. Part I, Stratomyidie,

Syrphida", xv, 243-292, 1888.



BIBLIOGKAPHY. LIII

51. Catalogue of tlie Described Species of South American Asilida;, xviii,

67-91. 1891.

Entomological News, Philadelphia, Penn.

52. Copestylum marginatum and Volucella fasciata, ii, 102, 1892.

53. A New Species of Criorriiina and Notes on Synonymy, iii, 1893. iHh 'v^.
54. On the Genus Erax, v, 136-137, 1894.

55. The North American Psychodidae, iv, 113-114, 1893.

56. The American Genera of Saproniyzinae, v, 196-197, 1894.

57. A New Tacliinid with Remarkable Antenna;, vi, 29-32, 1895.

Transactions of the Kansas Academy of Science, Topeka, Kansas.

V68. Table of the Families of Diptera, x, 122-128, 1888.

^ 59. Notes and Descriptions of North American Tabanidae, x, 129-142, 1888.

—' 60. Bibio tristis, n. sp. in Kellogg's Insect Notes, xiii, 113, 1893.

Wiener Entomologische Zeitung, Vienna, Austria.

61. Eine Merkwuerdige neue Syrphiden-Gattung, iii, 185-186, fig. 1884.

Insect Life, Washington, D. C.
~^

62. An Australian Parasite of Icer3-a purchasi, i, 21-22, 1889.

63. Note on the Genus Lestophonus, i, 328-330, 1889.

64. Leucopis bcllula, n. sp. i, 257, 1889.

65. Belvosia—A study, iv, 237-240, pis. 1893.

Bulletin United States National Museum, Washington, D. C.

66. No. 31, Synopsis of the North American Syrphidae, pp. i-xxx, 1-335,

pis. i-xii, 1886.

North American Fauna, Washington, D. C.

67. Diptera of the Death Valley Expedition, vii, 253-259, 1893.

J. T. Hatha\vay, New Haven, Conn.

68. Manual of the Families and Genera of North American Diptera.

Report of the State Entomologist of Illinois.

69. Fourteenth Report, p. 65, 1885.

49. WOODWORTH, CHARLES W.
Psyche, Cambridge, Mass.

1. Gonia senilis, Williston, v, 43, 1889.

50. WULP, F. M. VAN DER.
TlJDSCHRIFT VOOR EnTOMOLOGIE, HaGUE, HOLLAND.

V 1. Amerikaanisclie Diptera xiv, 141-168, pi. xv, 1881 ; xxv, pp. 77-136,

pis. ix, X, 1882; xxvi, pp. i, ii, 1-69, pis. i, ii, 1883.

2. Nalezing over Amerikaansche Diptera, xxvii, pp. 1-4, 1884.

3. Diagnosis of New Mexican Muscida;, xxxv, 183-195, 1893.



LIV BlBLIOGRAniY.

Notes from the Leyden Museum, Hague, Holland.

4. Remarks on certain American Diptera from the Leyden Museum and

Descriptions of Nine New Species, iv, pp. 73-93, HJiOQ. fif^%,

COMPTES ReNDLS DE LA SoCIETK EnTOMOLOGIQI;K 1>K LA BeLGIQIE,

Belgium.

5. Quelquus Dipteres Exotiques, 1884.

Weinek Entomologische Zeitung, Vienna, Austria.

6. Chrysops geminata Wied. und Macq. iii, pp. 139-141, 1884.

Biologia Centrali Americana, London, Ekgland.

7. Diptera, vol. ii, 1-264, pis. i-vi, 1888-1890.







XORTH AMEPvICAIsr DIPTERA.

TABLE OF THE FAMILIES OF DIPTERA.

1. Flics of a loatliery or horny structure, living parasitical ly in the adult

state upon warm-blooded vertebrates; head small, either closely

united to the eniarginate anterior part of the thorax or folding back

into a groove upon the dorsum ; mouth-part incomplete, the palpi

wanting; legs separated by the broad sternum; abdomen indistinctly

segmentated; claws well developed. Pupipara. ... 43

Flies of softer structure, never living parasitically in the adult state

upon vertebrates ; head separated from the thorax by a free neck. 2

2. Antennie many-jointed, often longer than the thorax, the two basal

joints, only, differentiated, the remaining joints usually distinct

;

palpi composed of three or four joints, usually elongate; anal cell

rarely closed or narrowed in the margin. Nematocera. . ?>

Antennje rarely as long as the thorax, composed primarily of three

joints, the third of which may be simple or complex (that is com-

posed of more or less distinct annuli or segments,)* with or without

a terminal or dorsal arista or terminal style; anal cell closed before

the border, or, distinctly narrowed in the border, or, if of other

structure, the antennae composed of three simple joints with or with-

out an arista or style; palpi rarely much elongate, composed of

from one to three joints, or rudimentary. .... 14

* To the lieginner there will be several families here which will cause

doubt; they are especially the Slmnlichp, Bibionidce, Orphneplillithi', and

some of the Xi/IoplKUjliuv. The SimulicUv are small, tliick-set flies, with

the antennai not longer than the head, composed of ten joints, the veins of

the wings weak and tlie neuration incomplete. In the Bibion'uhi' the anten-

nae liave from nine to thirteen joints closely united, altogether no longer

than the thorax; there is no discal cell. Orjikncjihila is composed of species

not more than three or four millimeters in length ; the antennae are appar-

ently three-jointed with a terminal arista ; under close examination, how-

ever, the third joint will be found to be comj)osed of three segments and

the arista of seven. Tlie Xi/loji/iaf/imn will be best distinguished by the

complete neuration and the closed or narrowed anal cell. In all cases

where the jialpi are found to be composed of four joints the species may be

unhesitatingly placed among the Ni'matoccra.

1



2 NORTH AMERICAN J)1PTP:RA.

J. Dorsum of tliorax with a conipU'te V-sliaped suture ;* wings (wantinj,'

rarely) iiiany-veinecl, often witli a complete discal cell; ocelli want-

ing (present in a few forms); often large tiies. . . TiPULiUii-:. X./

Dorsum of thorax without a V-shaped suture, or rarely with any

transverse suture. .....:... 4

4. A complete discal cell present; empodia developed pulvilliforni, the

pulvilli rudimentary. RuYPniDyi;. j^C^

No discal cell. &

5. Antennaj composed apparently of three joints with a terminal arista

;

small species, three or four millimeters in length. Orfhnkpiiii.id.i;. <C ^

Antennaj not apparently composed of three joints and a terminal

arista. ........... (5

G. Wings with only a few longitudinal veins, and no cross-veins ; coxae not

elongate, tibiaj without terminal spurs, legs not thickened; ocelli

present or absent; small or minute, delicate, mostly gall-producing

flies. Cecidomyid.e. 7
Not such flics ; wings usually many-veined. .... 7

7. Ocelli present 8

Ocelli wanting (compare Mijcetophilida). ..... 10

8. Wings broad, bare, characteristically marked by numerous folds be-

tween the veins, giving a netted, spiderweb-like appearance.

Wings not so marked ; no entire transverse suture. ...
9. Coxa3 much elongated (moderately so in Sciarina'); antennae often elon-

gate, the joints constricted ; three or two ocelli present (in the latter

case one situated neareach eye and often perceptible with difficulty);

all the tibiae with spurs MYCETOPHiLiD.ii. /3

Coxae short, the thorax rounded, not humped above; antennse shorter

than the thorax, thickened, the joints closely united without marked

constrictions ; legs strong, the front femora often thickened ; empodia

pulvilliform, the pulvilli sometimes absent ; eyes of 5 large.

BiBIONlD.'E. 3J^

10. The costal or marginal vein does not extend beyond the tip of the

wing. 11

The marginal vein encompasses the entire wing. ... 12

11. Antennae slender, the joints more or less constricted, and often bushy

plumose ; legs slender, hind tibiaj and metatarsi never dilated ;
abdo-

men slender; wings narrow. .... Chironomid.i:. -^.^

* Bittacomorpha, Pti/choptera and Idioplnsta may cause doubt here. They

have the suture incompletely V-shaped and sinuous. Compare Rhi/plndn'.



TABLE OF THE FAMILIES. 3

Antenna; shorter than the thorax, the joints broadly and closely' united,

without marked constriction, and never hairy or pilose; legs strong,

liind pair more or less dilated ; body thick-set, abdomen ovate; wings

broad, bare, the anterior veins stouter, the posterior weak. Black-

flies, Buffalo-gnats Simuliid^e. S ^

12. Wings ovate, distally with ten longitudinal veins and without cross-

veins ; veins strongly hairy; tibiae without terminal spurs; small,

lepidopter-like flies, the wings when at rest folded roof-shaped.
PSYCHODID^. 2 b

Wings with cross-veins near the middle. ..... 13

13. Wings hairy, fringed on the hind margin; mosquitoes. CulicidjE. -2

Wings bare; the second vein arises near the middle of tlie wing.
Dixi^D^. 2 ^

14. Third joint of the antennae complex; basal cells of wing long. . 15

Antennae composed of three simple joints, the third not annulated or

segmentated, with or without a dorsal arista or terminal st3'lc or

arista 18

15. Enipodia undeveloped or bristle-like; antennfe elongate, composed of

four or five joints, without differentiated style or arista ; vertex and

front hollowed out transversely between the eyes; eyes of male

never contiguous. ......... 25

Enipodia developed pulvilliform ; third antennal joint more or less dis-

tinctly segmentated or annulated ; body not bristly. . . 16

16. Tegulffi rather large; third longitudinal vein furcate; five posterior

cells always present; the costal vein encompasses the wliole margin

of the wing
;
proboscis of the female adapted for piercing ; third joint

of the antennae with from three to eight annuli, never with style or

bristle. Horseflies. ....... Tab.^nida;. ^7
Tegulae small or rudimentary ; mostly flower-flies. ... 17

17. Tibise wholly without spurs; longitudinal veins of tlie Mings usually

crowded anteriorly,* the posterior ones often weak ; the costal vein

does not reach beyond the tip of the wing; antennaj long or short,

with or without a terminal or dorsal arista or terminal style.

STRATIOMYIUiE. H'T
The middle tibia;, at least, with distinct spurs ; the costal vein encom-

passes the entire wing; third longitudinal vein always furcate and
,

five posterior cells always present. . . Lei'tid.k. M,, Ij^i^^oi

18. Antennse apparently single-jointed, with a long bristle ; wings with sev-

'

eral stout veins anteriorly, and other weaker ones apparently con-

nected with them; femora flattened, the hind legs long: antenna*

situated near the mouth ; small, quick-running, hunchbacked flies.

I'lIORID.E. yJ"
Not such flies lO

* If verj' large flies from Central America, comjjare Acaxtiiomkrid.e. U^
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19. Empodia developed pulvilliform, tliat is three ncarh' equal nienihranous

appendages on tlie under side of the claws. .... 20

Enipodia wanting, rudimentary or linear, never developed like tlie

pulvilli 22

20. Tegulaj very large; thorax and abdomen inflated; head small, eyes

large; neuration varied AciiocKii\T>.v..JO

Tegulaj of moderate size or rudimentary 21

21. Middle tibia; at least with spurs; no bristles on femora or tibia; ; third

longitudinal vein furcate ; five posterior cells present (four in

Diali/sis); anterior cross-vein always distinct; third joint of the an- x^^

tennas with a bristle or slender style, usually terminal. LEPXiDiE. •

Not such flies 22

22. Third longitudinal vein of the wings not furcate. ... 01

Third longitudinal vein furcate, two or more submarginal cells

present. 23

23. Arista or style of antenna; when present always terminal. . . 21

Arista dorsal, always present. ....... 30

24. Vertex and front distinctly hollowed out between the eyes; eyes of

male never contiguous; basal cells large; mostly large flies. . 25

Front and vertex plane or convex. ...... 2(5

25. Proboscis with fleshy labella at the tip ; neuration complicated, the

fourth vein at least curves forward to terminate before the tip of the

wing; palpi rudimentary or wanting. .... MydaiD/IC. ^%
Proboscis without fleshy labella at tip, the under part forming a horny

sheath; five posterior cells always present; palpi usually prominent.

AsiLIDiE. J^
26. Five posterior cells in the wing; basal cells large. ... 29

Never more than four posterior cells in the wing. ... 27

27. Third antennal joint without bristle or style ; three posterior cells ; first

posterior cell narrowed or closed, the fourth longitudinal vein termi-

nating at or before the tip of the wing. . . Scenoi'inid.e. ^^
Third antennal joint usually with terminal style; four or three poste-

rior cells; the fourth vein terminates beyond the tip of the wing. 28

28. Anal cell narrowly open, or closed near the margin; discal cell j)res-

ent. BOMBYLIID.K. ^"3

Anal cell closed remote from the border, sometimes wanting; if closed

near the border {Hihirimorplui), the discal cell wanting. Emi-id.e.

29. Neuration intricate, the anterior cross-vein wanting or rudimentary,

owing to the coalescence of the third and fourth veins for a longer

or shorter distance ; tibia; without terminal spurs; empodia and pul-

villi membranous, butfrequently minute. . . NEMISTltlNID.K. 6<>^
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Ncuration not intricate; anterior cross- vein ahvajs distinct; labella of

proboscis fleshy. ......... 30

30. Tlie fourth vein terminates before tlie tip of tlie wing; male sexual

organs prominent Apiocerid.e. ^0
The fourth vein terminates beyond the tip of the wing; male sexual

organs small. .... ... Thereviuyt:. ^^
31. Antennae with a dorsal arista. ....... 37

Antennas with a terminal arista or style. ..... 32

32. Wings pointed, no cross-veins in the middle, the fourth longitudinal

vein furcate and arising from the fifth ; small species.

LONCHOPTERID.E. 7^
Wings rounded at the tip, not lancet-like oo

33. Second basal cell confluent with the discal cell, not separated by a vein,

the auxiliary vein does not terminate in the costa; small, mostly

brilliant-colored, predaceous flies. . . . Dolichopidje.

Second basal cell separated from the discal cell by a vein. . 34

34. Antennae with a terminal style 35

Antennae with a terminal bristle. 36

35. First posterior cell closed ((7ono;j/f/(e pt., 5_yr;;/((V/(r, pt.) . . 40

First posterior cell open Empid^. ^X,

3G. Head comparatively small, the proboscis more or less elongated; alula

of wings usually rudimentary', ..... Empid.e.

Head as broad as the thorax; proboscis fleshy; alula distinct.

Platypezid.e. v^
37. Proboscis rudimentary, palpi wanting; first posterior cell usually nar-

rowed; tegulaj usually largo. Botflies. . . . G<]stiud/e.

Proboscis not rudimentary
;
palpi present. ..... 38

38. Second basal cell confluent with the discal cell, not separated by a

small vein ; small, mostly brilliant-colored, predaceous flies ; face

never broad and convex Dolichopid^:. ^^
Second basal cell separated from the discal cell by a small cross-vein

(if not, not brilliant-colored predaceous flies). ... 39

39. Basal cells of wing elongate, the anal cell closed toward the margin
;

first posterior cell closed or much narrowed (excejit sometimes in

Pij)uiiculid(i). .......... 40

Posterior basal cell small, the anal cell always closed remote from the

margin 42

40. Face with subantennal vertical grooves or depression. . . 42

Face convex transversely or with a median ridge; never with a suban-

tennal depression 41
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41. Between the third and fourtli h^ngitudinal veins and sub-parallel with

them, crossing the anterior cross- vein, a spurious longitudinal vein,

or, when rarel}' not present, the first posterior cell closed a consid-

erable distance from the border. .... Sykpiiid^:. o ^
Spurious vein never present; first posterior cell not closed before the

margin; eyes very large ; small species. . . Ph'cnculid.!;. /^

42. Proboscis horny and elongate, often folding back near the middle; ab-

domen never with bristles; tibise without terminal spurs or if with

spurs, the face with a median ridge, and the proboscis folding; first

posterior cell closed or narrowed. .... Conopid.e. "I
Proboscis fleshy and not elongate; if elongate and slender, with or with-

out a median hinge, the body with distinct bristles, or the bristle

of the antennae plumose. .... Muscid^ sens. kit. yo

43. Wingless flies, parasitic upon bats; liead not flattened, folding back

upon the dorsum of the thorax ; first joint of tarsi not abbreviated.
-NT y J' 2>
NYCTERIBIDyK. '

Winged or wingless flies, parasitic upon birds or mammals; head flat-

tened, sunk into a shallow emargination of the thorax; first joint of

the four anterior or of all the tarsi abbreviated. . HippOBOSciDiE. / ^ 1>



CECIDOMYIDyE.

OETHOEEHAPHA.

1. CECIDOMYID.E.

Small, slender flies with broad wings, and long antennae and

feet. Head small ; eyes round or reniform, sometimes holo})-

tic ; ocelli usually wanting ; antennse long, cylindrical or bead-

like, composed of a large number of joints—ten to thirty-six

;

in many species the joints beaded or petiolate and verticillate,

especially in the $; proboscis short, elongated in one genus

only; palpi usually with four joints. Thorax ovate; more or

less convex, without transverse suture ; abdomen composed of

eight segments ; hypopygium composed of a pair of projecting

booklets ; ovipositor sometimes much elongated. Legs long

and slender ; coxae not very long ; tibiaB without terminal

spurs ; the first joint of tarsi sometimes very short. Wings

large, usually hairy, narrowed at the root, without alula; at

the most with five, usually with but three, longitudinal veins,

viz : the first, the third, and the fifth ; the fourth and the sixth

sometimes present ; the humeral cross-vein indistinct, or want-

ing; costal vein enclosing the entire wing; veins all weak;

the fifth usually furcate ; anterior cross-vein very near the

root of the wing, often appearing as the beginning of the third

vein, the real origin of the third vein having the appearance

of a short cross-vein ; only one basal cell present.

The family Cecidomyidae includes a very large number of

frail, delicate, often very minute flies, but is of the greatest

interest to the biologist as well as the economic entomologist.

At present about COO or 700 species are known.

The egg of the Cecidomyidae is somewhat elongated, rounded

at both ends, orange yellow or white in color. The time re-

quired for hatching is very variable and depends upon the

weather, sometimes requiring a very few hours, but more gen-

erally a few days or even weeks. The larval food is almost
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wholly vegetable. The larvae of some species have been bred

from decaying wood and bulbs, others from under the bark of

trees, or from fungi. But the great majority prefer living plants,

attacking the soft and green parts. ]\Iost of the larvye are

monophagous, living almost exclusively on a single kind of

plant, or at least closely allied plants ; but there are certain

exceptions, such as C. sisymbrii, which is said to form the gall

in spring on the barberry, and later in the season on a nastur-

tium. There are certain others which are inquilmous, that is

guests or parasites in galls formed by other Cecidomyids.

Finally, some live parasitically in the society of plant lice.

Not a few, such as the Hessian fly, live upon the surface of

plants, or in the axils of their leaves ; but the greater number

penetrate inside the plant, producing the so-called galls.

Every part of the plant from the root to the flower and the

fruit is liable to such attacks. With a few rare exceptions,

each species attacks the same part of the plant and deforms it

in the same manner. The galls cause deformations and excre-

scences attached to the stalks, stems, or flowers, destroying

the plant-tissue. When first hatched the larvae are colorless

and translucent, with the alimentary canal showing through

the skin greenish. Later in life they assume different shades

of red or yellow. They have the extraordinary number of

fourteen segments, thus forming an apparent exception to the

larvae of all other insects, which, as a general rule, have thir-

teen. The supernumerary segment is placed between the head

and first thoracic segment. The larvse have nine pairs of

stigmata along the sides of the body apparent as more or less

nipple-shaped projections. The head is not differentiated ; the

jaws are rudimentary and there are large two-jointed palpi or

antennae. The last abdominal segment is smooth and rounded,

sometimes with tubercles or a pair of horny processes which

are said to be used by the larvae in leaping. On the under

side of the body at the junction of the first thoracic with tlie

supernumerary segment there is a horny, more or less elon-
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gated appendage whose use or homology is unknown. It

varies in shape in ditferent species, the free end sometimes

terminating in two joints, sometimes in one, sometimes toothed

and serrated. This organ, discovered by von Baer, has been

called by Osten Sacken the " breast bone "; in England it is

known as the "anchor process". By some it is thought to be

a pseudopod ; by others the mentum ; and Miss Ormerod be-

lieves its function is that of a scraper or digger in obtaining

food from the stems. More probably its use is for locomotion,

or for changing the position of the larva in its cocoon or case.

The motions of the larva? are usually slow, excepting those

which live on the surface of leaves. Those which change their

abode before assuming the pupa state become very active

about the period of metamor})liosis. A very great activity

was observed by Winnertz in some such larvas after a thunder

storm. They left their hiding places under ground and

crawled about restlessly for some time ; repeating these actions

after every thunder storm, some even tAvo months after leav-

ing their galls.

Owing to their rudimentary mouth-parts it seems evident

that the larvse must feed upon juices only, and that they need

very little nourishment is shown by the fact that they attain

their full growth and develo})ment in a gall just large enough

to enclose them, apparently hermetically sealed and for tlie

most ])art with hard walls. It is probable that they absorb

nourishment in a quiescent state. As many as sixty individ-

uals have been known to live in a single gall. What causes

the galls is not easy to say
;
probably some peculiar irrita-

tion produced by the insect. It is probable that the larvcB

of Cecidoinijla do not undergo moultings like most dipterous

larvae. Before assuming the pu})a state some larvae leave

their galls and conceal themselves under ground, in dry leaves

and moss or under the bark of trees ; while others, on the con-

trary, complete their transformation within the gall itself.

The pupa' are generally, but not always, enclosed in the cocoon.
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which Winnertz says is produced by an exudation or excretion

from the larvae and is not spun. Larvse which had fastened

themselves to the leaf were surrounded in twenty-four hours

by a white halo of thread-like })articles like spicules of crystals,

the larvae remaining almost wholly motionless. The cocoon

is completed within a few days but even then shows no traces

of the genuine web. There seems to be no doubt, however,

but that they do in some cases actually spin a cocoon, as is

so frequently the case among the fungus-gnats. Tlie change

to the pupa state is marked by an alteration of color, the ante-

rior segments of the larviie become distended, and the legs,

wings, and antennae developing and rapidly attaining their

full pupal dimensions.

The period of pupation is very variable, depending upon

warmth and moisture. The development is retarded by

cold, though they are capable of withstanding a very low de-

gree of temperature.

One of the most remarkable things in the biology of these

or any other insects was discovered by AVagner in 1860. Ac-

cording to this scientist, the larvae of certain species belonging

to the genus Miastor, and which live under the bark of trees,

produce from ovary-like organs a number of eggs which hatch

within the abdominal cavity of the parent and there remain,

feeding upon the abdominal tissues which surround them,

until they are consumed. They then escape to increase in

size and produce another generation in the same remarkable

manner. These series of asexual reproductions are repeated

until finally, from the last brood, pupae are developed which

undergo their transformation into imagines, and from which

a new series of eggs, agamic broods of larvae and pupae in

their turn result. There are other instances of pasdogenetic

reproduction among diptera, but none so interesting as

this.

This family contains some of the most destructive of all in-

sects in man's economy, and perhaps the most important of
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these is Cecidomyla {Oligotrophus) destructor, commonly call-

ed the Hessian Fly, from the belief, probably erroneous, that

it was first introduced into this country in straw brought

by Hessian troops during the Revolution.

The fly is very small, but little more than an eighth of an

inch in length, of a prevailing black color, with the abdomen

pinkish or brownish. There are two broods, in spring and

autumn. The female deposits her eggs, one or two at a time,

on the upper side of the leaves of wheat, to the number of

from eighty to a hundred, or even more. Hatching in from

four to eight days, if the weather is favorable, the yellowish

red larvae crawl downward on the leaves until they insert

themselves between the leaf and the stalk. Here they remain

quiescent, growing by means of imbibition or absorption of

the juices of the plant, until they reach the size of a small

grain of rice. The larvae that are hatched in April in a few

weeks assume the pupa state, called the flax-seed stage. In

August the second brood appears, the female of which deposits

her eggs in young winter wheat or other grain, where the lar-

vae soon hatcli and acquire the flax-seed condition in a few

weeks, or by ISTovember, in which condition they pass the

winter. In England there is but one brood, that of early

summer, and the fly is not nearly so injurions to growing grain.

TABLE OF GENERA.

Fourth lonjjritudinal vein wanting. .... Cecidomvin^i:.

Fourth longitudinal vein present. .... Lkstremiin.e.

CECIDOMYIN^.

1. Fiftli hjugitudina! vein furcate, the first joint of the tarsi usually sliorter

than tiie following. ......... 2

J'ifth longitudinal vein not furcate, the metatarsi longer than the follow-

ing joint, the last two joints very small. .... 14

2. First and third longitudinal veins distinctly separated from each other

and from the costa ; costa not tomentose. .... 3

First and third veins closely approximated to the costa and difficult to

distinguish, tlie costa a]>i)arently thickened. .12
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3. Antennse bead-like, the joints vertioillate. ..... 4

Antennae cylindrical, the joints ajiproxiniated, not petiolate, and pro-

vided with short, close hair. ....... 11

4. The third longitudinal vein terminates in the eosta before the tip of the

wing. . . . (Dnsyneura) Cecidomyia Loew (non Meigen).

The third vein terminates at or beyond the tip of the wing. . 5

5. Thorax highly arched, hood-like, over tlie head. Hokmomvia Loew.

Thorax only moderately arched ; wings irridescent. ... 6

6. Wings with but three longitudinal veins, the first, third and fifth. 7

Wings apparently with four longitudinal veins, the first, third and two

in place of the fifth, the furcation taking place so near the root of

the wing as to give the appearance of two longitudinal veins. 10

7. The anterior cross-vein, that is the vein arising at the root of the wing

and connecting with the third nearly where it arises from the first, is

curved /-shaped. 8

The anterior cross- vein is nearly straiglit, appearing as the beginning

of the third vein

8. Wings very long and narrow. . . . Colpodia Winnertz.

Wings not more than three times as long as wide. Epidosis Loew.

9. Joints of the antennae petiolate, in the male usually with two bead-like

swellings on each joint.

(Cecidomi/ia Meigen non Loew) Diplosis Loew.

Joints not petiolated, or at the most the males with a single bead-like

swelling on each joint. ..... Dirhiza Loew.

10. Palpi large, with the last joint elongate; anterior cross-vein /-shaped.

Asvnapta Loew.

Palpi small, the last joint but little or not at all longer than the penul-

timate; anterior cross-vein but little curved. Winnertzia Rondani.

11. The third longitudinal vein terminates before the tip of the wing; fifth

vein not furcate. Spaniockra Winnertz.

The third vein terminates at or beyond the tip of tlie wing; fifth vein

furcate. ....... Aspiiondvi.ia Loew.

12. Proboscis much elongated, directed downward. Clinoruynciia Loew.

Proboscis short lo

13. Metatarsi shorter than the following joint. . Lasioptera Meigen.

Metatarsi longer than the following joint. . Diomyza Stephens.

14. Wings with but two longitudinal veins, the first and fifth, the latter not

furcate, and neither reacliing beyond the middle of the wing.

Hetef.oi'Eza Winnertz.

Wings with three longitudinal veins, the first, third and fifth, the tliird

reaching to the tip of the wing, the fifth not furcate,

MiASTOR Meiiiert
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LESTKEMIX/E.

1. Fourtli longitudinal vein furcate 3

Fourth longitudinal vein not furcate 2

2. Antcnnaj composed of from 11 to 2-5 joints, petiolate in the $.

Campy LOMYZA Meigcn.

Antenniv coiuposed of 11 {$) or 8 (9) joints, petiolate in neither sex.

MiCKOMYiA Rondani.

3. Ocelli absent or indistinct. ........ 4

Ocelli distinct. . . . 5

4. Antennae 11-jointed in both sexes. . . . Cecidogona Loew.

Antenna^ 16-jointed in the 5, 11 or 12-jointed in the 9-

Lestrejiia Macquart.

5. The anterior branch of the fourth longitudinal vein /-shaped, the pos-

terior branch in a straight line with the prefurca. Tritozyga Loew.

The anterior branch only lightly curved ; antennae of 9 10-jointed.

Catocha Haliday.

2. MYCETOPHILID^.

Mostly small, delicate, slender flies, with more or less elon-

gated coxae. Head small, rounded or somewhat elongate.

Eyes round, somewhat prominent ; ocelli two or three in num-

ber, when only two, placed one on each orbital margin ; when

three in number, placed transversely in the form of a shallow

triangle. Front broad in both sexes. Antennae elongated,

curved, twelve to sixteen jointed, the two basal joints differ-

entiated, the remainder cylindrical, flattened or petiolated.

Proboscis rarely elongated
;
palpi three or four jointed, usu-

ally inflected, the first joint small. Thorax more or less,

sometimes highly arched, without transverse suture ; metano-

tum large ; scutellum small. Abdomen elongated, composed

of six or seven segments, cylindrical or compressed, sometimes

narrowed at the base; male genitalia projecting forceps-like;

ovipositor pointed, usuall}- with two terminal lamellae. Legs

more or less elongated, the coxae more or less, sometimes much

elongated; femora more or less dilated, tibite with spurs.

Wings large (wanting in the / of Epidapus)', auxiliary vein

present, though sometimes rviilimentary ; second longitudinal
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vein wanting ; the third vein arises from the first usually at

such an angle that its first section (to the anterior cross-vein)

has the appearance of a cross-vein ; fourth vein always, the

third and fifth either furcate or not ; sixth vein never furcate,

sometimes rudimentary ; seventh vein usually short, often

rudimentary or entirely wanting ; discal and posterior basal

cells always wanting.

The family Mycetophilida?, commonl}' known as fungus-

gnats, comprises seven or eight hundred known species of

small or minute flies, the best known of which are, perhaps,

the various dark-winged species of Sciara so common about

gardens. In the following description of the immature stages

I draw largely from Osten Sacken.

The larvae have a distinct horny head ; horny, fiat, lamelli-

form mandibles ; maxillse with a large coriaceous inner lobe

and a horny outside piece, with a circular excision at the tip,

the labium small, horny, almost rudimentary ; the antennae

are usually small or rudimentary, the ocelli are either wanting

or seen in a small pellucid spot below each antennae. The

body is subcylindrical, more or less elongated, fleshy, whitish

or yellowish, and composed of twelve segments. It is smooth,

without hairs or bristles, except those on the ventral side. It

is generally transparent, showing distinctly the intestinal

canal and the trachea. There are eight pairs of stigmata, one

on the first segment, and seven on the first seven abdominal

segments, the last two having none. The locomotory organs

consist of more or less apparent transverse swellings on the

under side of the ventral segments, sometimes furnished with

minute bristles or spines.

The larvse present some of the most singular habits among
all diptera. They are gregarious, and live in or upon decaying

matter. Most of the species seem to prefer fungus or fungoid

substances, whence comes the common name of fungus-gnats

applied to the mature insect. The larvae of Sciara are found

among decaying leaves, in vegetable mold, in cow-dxmg, under
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th(^ bark of dead trees, etc. The larvte are said to moult sev-

eral times before pu})ating. The larvas of many species spin

delicate webs over the surface of fungi, and on this web they

live until ready to pupate, when they spin a dense cocoon in

sheltered spots ; others live within the decaying fungi. Per-

haps the most singular habits of all are those of species of

Sciara, which are even more gregarious than other members

of this family. They have the singular propensity of sticking

together in dense patches, and will form processions some-

times twelve or fourteen feet in length, and two or three inches

broad. The phenomenon has been observed frequently both in

Europe and America, but the reason therefor is not yet well

understood, though the object of the migration seems to be

the search for better feeding grounds. Because of this habit,

the name of " army worm " has been given to them. Yet

more singular is the phosphorescent character of the larvae of

some species. The larvae, probably of Scio2)hila, were observed

by Hudson to be so luminous that " the light of a single indi-

vidual kept in a caterpillar cage may be seen streaming out

of the ventilators at a distance of several feet."

The pupte of Mycetophilidae are free,—that is they are not

contained within the larval skin, as is so commonly the case

with diptera. They are usually smooth, with the legs applied

to the breast and venter, the antennas bent around the eyes,

and their remaining ])ortion applied to the breast between the

wings and the legs. The pupaa of not a few are enclosed in a

cocoon of more or less density, spun by the larvae ; others

enclose themselves in earthy cases.

The study of the mature insect requires some care. Usually

a compound microscope is necessary for the detection of many
characters, especially of the more minute species, and gener-

ally, when there is doubt of the identity, it is best to mount
the Avhole insect or the more important parts under a cover

glass.

In America, as elsewhere, but little study lias been given to
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this family, and, hence there are doubtless not a few genera

that have hitherto escaped detection. The following table has

been mostly compiled from V. d. Wulp, Winnertz and Schiner,

and compared with representatives of most of the genera.

Epidaims scabies has recently been shown by Hopkins to be

a cause of the potato scab. Various species of Scl<tr<i have

also been bred from potatoes and other vegetables. The lar-

vae of Sciara mall ''destroy the interior of apples by burrow-

ing through them, while the fair exterior shows no indication

of concealed attack." The larva? of a species of ExecJiia have

been found by Lintner very destructive to mushrooms.

TABLE OF GENERA.
1. Coxae moderately long ; anterior cross-vein in tlie same right line witli

tiie second section of tlie third vein; furcation of tlie fiftli and sixtli

veins near the base of tlie wing. . .^ . . Sciarin.e.

Coxae much elongated; anterior cross- vein not in the same right line

with the second section of tlie third vein. .... 2

2. Origin of the fourth vein near the base of the wing; seventh vein inore

or less incomplete .'J

Origin of the fourth vein at or near the iniddle of tiie wing; seventh

vein usually complete. ........ 4

3. Third longitudinal vein furcate, the anterior brancli usually so near the

origin and so transverse in position that it resembles a supernume-

rary cross-vein ; three ocelli present . . . Sciophilix.e.

Third longitudinal vein not furcate; two or three ocelli present.

Mycetophilix.T!;.

4. Anterior branch of the third vein very long, terminating in the costa

and arising very close to or at the l)eginning of the second section of

the third vein. ....... Mycetoi!iixa:.

Anterior branch of the third vein short, more transverse, usually ending

in the first vein. ......... 5

5. The prefurca of the fourth vein arises from the third vein beyond the

apparent cross-vein, i. e. the cross-vein is really wanting and the

third and fourth veins are coalescent for a short distance. . (5

The fourth vein continues in the same line before the cross-vein to its

origin from the fifth. . {Bolitophilinn) \lot.iropui\.x Meigeii.

0. Antenna? short and thick-set, often flattened. . . Ckroplatix.e.

Antennae long and slender, longer than the body.

(M(ii-n>r< i-iiKt) Macuoceua Meigen.
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SCTAUIN.?!:.

1. Wings and haltorcs wlioUy wiiiitinji;. . . EpiDAims 9 Haliday.

Wings and halteres as usual. ........ '2

2. The fourth vein springs from tlu' third at tlie angle, i. e. the anterior

eross-vein is obsolete. ...... Kpidapus J
Anterior cross-vein not obsolete. .......•">

?>. Antennal joints of tlie male pedieillated and with wliorls of liairs. /

Zygoneura Meigen.

,

Antennal joints not pedieillated ; bare or with sliort hairs. . . 4

4. Wings very distinctly hairy Triciiosia Winnertz.

Wings bare or but slightly hairy Sciara Meigen.

MYCKTOBIN^.
1. Auxiliary vein coni])lete ; the anterior branch of the third vein arises

at the point where the third vein and the anterior cross-vein unite.

Mycetobia Meigen.

Auxiliary vein rudimentary, not terminating in the costa ; the fork of

the third vein i)etiolate. ........ 2

2. Fork of the third vefri sliorter than the fork of the fourth vein.

Plesiastina Winnertz.

Fork of tlie tliird vein longer than that of the fourth.

DiTO.MviA Winnertz.

CEROPLATIN.^.

1. Face and proboscis prolonged, snout-like. . Asindulum Latreille.

Face and proboscis not x'voduced. ....... 2

2. Antennae shorter than the head and thorax, flattened; palpi short.

Cekoplatus Bosc.

Antennaj usually more elongate, cylindrical
;
palpi moderately long.

Platyura Meigen.

SCIOPHILIN^.

1. Anterior cross- vein more than twice the length of the first section of the

third vein, forming aj)i)arently the beginning of the third vein.

Tetragoneura Winnertz.

Anterior cross-vein but little longer or shorter than the first section of

the third vein, and forming a distinct angle with tlie second section. 2

2. The costal vein terminates at tlie tip of the third vein. Sciophila Meigen

The costal vein continues a short distance beyond the end of the third

vein. ...........••
o. Fork of the fourth vein very short jjctiolate, the i)refurca shorter than

the anterior cross-vein. ........ 4

Trefurca of the fourth vein much loni-er than the anterior cross-vein. 5
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4. Fifth vein furcate. Lasiosoma Winnorlz.

Fifth vein not furcate. .... St^geria V. d. Wulji.

5. Proximal end of tlie ])osteri()r fork (fifth vein) before or opposite the

anterior cross-vein. . . . Neoemphkkia Osten Sacketi.

Proximal end of the jiosterior fork beyond the anterior cross-vein.

PoLYLKi'TA Winnirlz.

MYCETOPHILINiE.

1. Three ocelli present. ;}

Only two ocelli, one situated near the margin of each eye. . . li

2. The costal vein is continued beyond the tip of the third vein.

EuDK KANA Loew.

The costal vein reaches only to the tip of the third vein.

MvcEToPHiLA Meigen.

3. The costal vein is continued beyond the tip of the tiiird vein. . 4

The costal vein reaches only to the tip of the tliird vein. . . 11

4. Fifth longitudinal vein not furcate, the fourth furcate.

AcNEMiA Winnertz.

Fifth vein furcate. ......... 5

5. Furcation of tlie fifth vein before or oj)posite the furcation of the

fourth. ........... ti

Furcation of the fifth vein distinctly more distal than that of the fourtii.

Phthinia Winnertz.

fl. Proboscis elongate. Gnokiste INIeigen.

Proboscis not elongate. ........ 7

7. Auxiliary vein connected with the first longitudinal vein by a cross-

vein 8

Auxiliary vein not connected with the first vein by a cross-vein. 1)

8. Ocelli of nearly equal size; the auxiliary vein terminates in tlie cross-

vein connecting it with the first longitudinal. Syntemxa Winnertz.

Ocelli of unequal size; the auxiliary continuous beyond tlie cross-vein,

terminating in the costa. .... Boletina Staeger.

9. First basal cell very long, reaching beyond the middle of the wing; the

beginning of the upper branch of the forks obsolete. Leia Meigen.

First basal cell of moderate length, not reaching tlie middle of tlie

wing; forks complete 10

10. Anterior forked cell acute proximaliy, the branches but little divergent.

Ei'icvPTA W^innertz.

Anterior forked cell less acute, the branches strongly divergent.

DocosiA Winnertz.

11. Fifth longitudinal vein fml i i] "'l,^^ f^ Zvgomvia Winnertz.

Fifth vein not forkeil. " ""^^ „ >, l'_'
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12. Auxiliary vein very lonir, ti'rminatin<j in the costa.

NEOGLAPHYEOrTEUA ( )steii Sackeii.

Auxiliary vein short, or, if lont;, ending in the first vein. . . lo

10. Furcation of the fifth vein ojiposite or hefore the anterior ero.'is-vein,

and more proximal than that of the fourth vein. ... 14

Furcation of the fifth vein more di.stal llian the anterior eross-vein or

the furcation of the fourth vein. ...... 15

14. Auxiliary vein reaching heyond the middle of the first basal cell.

Tkichonta Winnertz.

Auxiliary vein sometimes rudimentary, or not reaching to the nuddle

of the first basal cell. ........ K)

15. Furcation of the fourth vein oiii)osite or before the first section of the

third vein; posterior forked cell long- and narrow.

Khvmo.sia Winnertz.

Furcation beyond the first section of the third vein. Allodia Winnertz.

10. Posterior forked cell narrow. . . . Mycothera Winnertz.

Posterior forked cell l)road, the branches divergent. Execiiia Winnertz.

3. LIPONEURIDiE. &V ^d^a/^a/uj cjt^x^lA^iui^

,

jVLoderate sized, elongate, bare species with broad wings and

long legs. Both sexes holoptic or diohoptic ; three ocelli pres-

ent; proboscis elongated ; antennae slender, composed of from

six to sixteen joints, clothed with short pubescence. Thorax

with a distinct, broadly interrupted, transverse sutitre. Hypo-

])ygium projecting; ovipositor with two short, rather obtuse,

lamella. Legs moderately slender, the hind pair much longer

than the anterior ones. Empodium very small, almost rtidi-

mentary
;

pitlvilli wanting; wings broad, bare, with a mark-

edly projecting anal angle; pecitliarly characterized from all

other flies by a secondary, extremely line, spider-like network.

The family Blepharocerida? or Liponeitrida? was established

by Loew in 1860 to include a half dozen species, which could

not well be located in any of the existing families. Since tliat

time the number in the family has been increased to abotit sev-

enteen known forms, distributed in nine genera. Six of these

species are fottnd in Europe, one in Asia, six in ISTortli America,

one in the "West Indies, and tliree in South AmfM'ica. The
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habits of only a few are known ; one species, described by

Fritz Muller, from South America is said to be dimorphic in

the 9, one form being sanguisugous, the other mellisugous.

The larvffi live in running water. The head has a pair of slen-

der antenna? ; the cephalothorax and the following segments,

each with a conical process bearing a bunch of bristles
;
pupa

flattened, inactive and free, enclosed in a semioval, shell-like

skin, the anterior end with horny erect breathing tubes. On
the under side the skin is soft and transparent, and provided

with three pairs of suckers by wliicli the creature clings

most firmly. The flies are found dancing in the spray of

waterfalls, or resting upon the foliage near the margin of clear

running brooks.

TABLE OF GENEEA.
1. An inconipleto longitudinal vein running into the posterior margin. 2

No incomplete vein running into the posterior margin
;
proboscis mucli

elongated; hind tibire with spurs; claws simple; eyes entire, not

bisected (J). (Central and South America and West Indies.)

Paltostojia Sciiiner.

2. Second longitudinal vein furcate. ....... o

Second longitudinal vein not furcate. ...... 4

o. Origin of the anterior branch of the second vein coincident with tiie

origin of the tliird vein; front tibia? curved in $.

Bii5iocKi'ji.\L.\ Osten Sacken.

Origin of anterior brancli of second vein nior(i -tiistaltlian the origin of

the third vein ; front tibia; straight in the $

.

Ac.vtuox Koeder.

4. Eyes holoptic, bisected by an unfaceted cross band or by a simj)le groove.

Br.KPii.\HOCKU.\ Macquart.

Eyes broadly dichoptic and not bisected. Lii-o.sKrKA Loew.

4. CULICID.E.

Slender flies, characterized by the projecting })r()boscis and

by the plumose antennae of the male. Head small, round

;

eyes reniform ; ocelli wanting. Antennae thread-like, com-

posed of fifteen joints; the first joint thick, the following

joints small, round, and beset with wliorls of hair, forming in
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the male a long dense plumosity ; last two joints slender and

bare, or nearl}' so. Thorax ovate, arched, but not projecting

over the head, Avithout transverse suture ; scutelluni narrow
;

metanotum arched. Abdomen long and narrow, somewhat

flattened, composed of eight segments ; male genitalia promi-

nent; ovi])Ositor short. Legs long and slender; the eoxte not

elongated ; the tarsi long. Wings Avhile at rest lying flat over

the abdomen ; lo-ng and narrow, with numerous veins ; the

hind margin fringed, and the costal vein encircles the entire

wing; auxiliary vein distinct, terminating near the middle of

the anterior border; second arul fourth longitudinal veins fur-

cate ; third vein simple, arising beyond the middle of the wing

;

fifth vein simple ; sixth and seventh reaching to the margin

of the wing ; anterior cross-vein situated beyond the middle of

the wing, rectangular ; two basal cells present, elongate.

The family Culicidte, or mosquitoes, comprises nearly two

hundred known species, distributed in all parts of the world.

They will be best distinguished from the nearly related Chiro-

nomidai by the elongate proboscis, and by the wings having a

vein along the ])osterior border. The name mosquito is a

Spanish and Portuguese diminutive of Mosca, and is sometimes

applied to members of the Simuliidii?, but it is better restricted

to this family.

The female mosquito deposits her eggs to the number of

between two and three hundred in little boat-shaped masses

on the surface of still water. The larvw are hatched in a few

days and escape from the lower end ; here they grow rapidly,

at times moving (quickly, at other times resting (piietly near

the surface, breathing through the stigmatic tube at the tail,

which tube has at its end a fringe of hairs that serves to close

the opening when under water, and to siispend the larvje from

the surface Avhile breathing. They are usually known as

"wrigglers". The head in the larva is fully difl'erentiated

and usually has eyes ; the jaws arc thickly ciliated and fringed

with hairs, by means of wliich a cnirent of water is produced
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that brings little particles of food within reach of the mouth.

After changing their skin two or three times they assume a

more club-shaj)etl appearance, in which the parts of the adult

insect are indistinctly seen. The abdomen terminates in two

leaf-like appendages that act as propellers ; biit in general

these pupaj remain near the surface, except when disturbed,

and take no food. The breathing organs are no longer a tube

at the tip, but there are now two that spring from the sides of

the thoracic segments. Finally when the perfect mosquito is

ready to emerge from the pupa, the back of the skin, which

has now come to the surface and is exposed, splits, and the lly

carefully and gradually extricates itself from the membrane
which thus serves the place of a raft till the legs and wings

are sufficiently firm. But right now is the period of the mos-

quito's life most fraught with danger ; a wavelet, a breath of

air, or a raindrop, hopelessly shipwrecks the frail bark. This

is why running waters are free from these insects.

TABLE OF GENERA.
1. Proboscis sliort, not longer than tlie liead ; metatarsi longer tlian tlie fol-

lowing joint. CoKETHRA Meigen.

Proboscis much elongated, longer than the head and thorax together. 2

2. Proboscis strongly curved, palpi of the male very long, of the female

short. Megaruhinus Rob. Dcsv.

Prol)oscis straight. ... '...... 3

o. Palpi in both sexes of equal length 4

Palpi in the male long, short in female Culex Linne.

4. Palpi longer tlian the antenna?. . . . Anopheles Meigen.

Palpi shorter than the antenna? ^Edes Meigen.

5. CHIPvONOMIDiE.

Gnatlike flies of slender form, the males conspicuous for

their plumose antennae, seldom reaching ten millimeters in

length. Head small, spheroidal, more or less concealed by a

projecting, hoodlike thorax. Antennte threadlike or beadlike,
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with not less than six nor more than hfteen joints ; in the

male usually with a long dense })lumosity ; in the female with

inconspicuous hairs and sometimes with a snudler number of

joints ; the hrst joint short and thick. Eyes reniform or oval

;

ocelli wanting or rudimentary; proboscis short; palpi four-

jointed ; the last usually elongated. Thorax ovate, very con-

vex, usually projecting above in front more or less over the

head; without transverse suture; S(.'utellum small, hemispher-

ical. Abdomen usually narrow and long, composed of eight

segments ; hy})opygium projecting forcep-like ; ovipositor very

short, but little developed ; legs usually slender and long

;

especially the front pair; coxa3 of moderate length. Tarsi often

much elongated. Wings narrow and long; bare or uniformly

hairy; anterior veins stronger and darker colored than the

others ; auxiliary vein complete, but usually weak and slender;

second longitudinal vein usually wanting ; third vein some-

times forked close to its origin, the upper branch often rectan-

gular and having the appearance of a supernumerary cross-

vein ; fourth vein sometimes, the fifth usually, furcate
;
poste-

rior cross-vein often wanting; the costal vein terminates near

the tip of the wing at the termination of the third vein.

This family comprises a large number of very delicate, often

minute flies, which have not been much studied by entomolo-

gists ; about one thousand species are known throughout the

world. They will be distinguished from the mosquitoes, which

they resemble very much, by the costal vein not being contin-

uous on the posterior side of the wing. The antenna? are

cons])icuous, especially in tlie males, although agreeing in this

respect with male mosquitoes. The larvai are soft-skinned,

worm-like, often blood-red in color and usually acpiatic, as are

also the active pupae, tliough some live in decomposing veg-

etable matter, or in the earth. These midges are often seen,

especially in "the early spring or in the autiimn, in immense

swarms, dancing in the air, and have doubtless in many cases

given rise to exaggerated stories of mosquitoes. Over mead-
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ows in the Rocky Momitaius the writer has seen them rise at

nightfall in the most incredible numbers, producing a hum-

ming noise like that of a distant waterfall, and audible for a

considerable distance. While at rest they usually raise their

forelegs in the air and keep them constantly vibrating.

Aquatic larvae may be frequently met with in standing water,

often extremely delicate little creatures, so transparent as to

be hardly distinguishable; they have been dredged from

nearly one thousand feet below the surface of Lake Superior.

Most of the species are inoffensive, or actually beneficial as

scavengers. There are some, however, belonging to the genus

Ceratopogon, and its allies, and known generally as midges,

or punkies, which have the power of sucking blood and are

extremely annoying. In the White Mountains, at the sea-

shore, along mountain streams generally, and in the West

Indies they are especially troublesome. The larvae live in the

flowing sap of trees, in decaying vegetation or under fallen

leaves.

The following table, largely adopted from V. d. Wulp,

contains many genera heretofore known only as exotic, not a

few of which will doubtless be found in the United States

when the family has received more attention with us.

TABLE OF GENERA.
1. Antenna? of the J long-plumose or penicillate. .... 2

Antennae of the $ with short hairs. . ... . .1:1

2. Second posterior cell wanting and hence no second basal cell. . ?>

Second posterior cell present, the second basal cell complete. . 12

o. Fourth longitudinal vein furcate. ...... 4

Fourth longitudinal vein not furcate; antennas with an unequal num-
ber of joints in the two sexes ; antennal joints of the $ plumose to

the tip; thorax projecting in front over the head. ... 5

4. "Palpi composed of three joints". . . Tersesthes Townsend.

Palpi composed of four joints ; antennae of the male penicillate,

the last joint bare ; dorsum of the thorax not produced over the

head. ....... Ceuatopooon Meigen.
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5. Anal angle of the wuiifs t)bs()lote. . . CoRyxoxKiUA Winnertz.

Anal angle prominent. ......... 6

0. Wing.s bare. ........... 7

Wings hairy. .......... 10

7. Front metatarsi as long or longer than the tibise. Ciiironomls Meigen.

Front metatarsi distinctly shorter than their tibia?. ... 8

A-
8. Legs black and white annulate. . . Cuicotoits V. d. Wulp.

Legs unicolorous or with portions darker. ..... 9

9. Posterior branch of the posterior furcation sinuous.

Cami'TOCLADius V. d. Wulp.

Posterior brancli of the posterior furcation straight.

Orthocladh's V. d. Wulp.

10. Front metatarsi longer than their tibije. Tanytaksus V. d. Wulp.

Front metatarsi slK)rter than their tibia?. ..... 11

11. Thorax produced conically in front over tlie head; hind tibiae dilated

and hairy Eurycnemu.s V. d. Wulp.

Thorax moderately produced ; liind tibife not dilated.

Mktriocxemus V. d. Wulp.

12. Antenna? with an unequal number of joints in the two sexes ( J 14, 9 'i)t

penultimate joint of the front tarsi usually short and broad.

DiAMESA Meigen.

Antenna? with an equal nuni])er of joints in the two sexes (15); the

jienultimate joint of the front tarsi longer than the ultimate joint.

Tanvpus Meigen.

13. Proboscis and palpi rudimentary ; abdomen shorter than the thorax.

Clunio Haliday.

Proboscis and paljii as usual; abdomen at least as long as tiie thorax. 14

14. Palpi tliree-jointcd. ..... TefvSesthes Townsend.

Palpi four-jointed. ......... 15

15. Antennas with the same number of joints in botli sexes. . . 16

Antenna? with an unequal number of joints in $ and 9; l^g* mod-

erately long, the front tarsi tlie longest ; thorax produced over the

head ; Avings shorter than the abdomen. . IIvdrob^nus Fries.

1(^ Antenna? with seven joints in $ and 9- Chasmatoxotus Loew.

Antennse with fifteen joints in $ and 9 1^

17. AVings hyaline. ....... Macropeza Meigen.

Wings spotted (West Indies) O^^cacta Poey.

4
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G. ORPHNEPHILID^.
Small, obscurely reddish yellow, bare flies of peculiar appear-

ance. Head small, round; eyes round, contiguous in front

;

ocelli wanting
;
proboscis short; palpi longer than the antennae,

live-jointed, the first joint short, the second the thickest

;

antennffi situated near the oral margin, apparently consisting

of a small first joint, an oval second joint and a terminal

arista ; the second joint and the arista are, however, complex,

the first composed of three and the latter of seven segments,

the last of which terminates in a bristle. Thorax strongly

convex, robust, without transverse suture, somewhat impressed

before the scutellum. Scutellum rather large, obtusely three

cornered; metanotum arched. Abdomen narrower than the

thorax, cylindrical, composed of seven segments ; male geni-

talia thick, the basal piece swollen, bladder-like ; ovipositor

with broad, rounded lamellae. Legs simple, comparatively

short; coxffi not elongated; tibiae without spurs; tarsi mod-

erately long; the front })air longer than the tibiae, the penul-

timate joint short ; claws small
;

pulvilli distinct. Wings
longer than the abdomen ; auxiliary vein short, terminating

in the costa; second longitudinal vein sinuous; third and

fourth veins not furcate ; anal angle rounded ; basal cells short.

But tAvo or three species of this singular family are known,

and of them even, so far as I can learn, the larval habits are

yet unknown. The species all belong to one genus, Orpkne-

jih'da Haliday. The small fly is found on the banks of streams.

7. PSYCHODID^.
Very thickly haired, minute flies, in appearance lepidoptera-

like. Head small; ocelli wanting. Antennae as long as the

head and thorax together, bead-like ; thickly haired, com])osed

of from twelve to sixteen joints ; the two basal joints thicker

and short-cylindric. Proboscis usually short; in some exotic

genera (Ph/ehofnt/n/s) elongated and liorny ; ])alpi incurved
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and hairy ;
composed of t'oiir joints of nearly equal length.

Thorax not very convex, without transverse suture; scu-

telluni rounded. Abdomen cylindrical, composed of from

six to eight joints; male genitalia prominent. Legs very

short, densely hairy ; claws small
;

pulvilli rudimentary.

Wings large, ovate in shape ; when at rest lying Voof-shaped

over the abdomen ; densely covered with long hairs or tomen-

tum, which also forms a fringe around their margin ; the

costal vein continuous around the wing; veins strong, for

the most part concealed beneatli the hair; neuration

formed almost wholly by longitudinal veins ; the anterior

cross-vein is very short, and lies very near the root of the

wing; auxiliary vein weak or indistinct; first longitudinal

vein very near the costa ; second longitudinal vein arises very

near the origin of the first, and is usually twice forked, that

is, the upper branch of the furcation is again furcate ; third

vein simple, terminating at or beyond the tip of the wing

;

fourth vein furcate ; fifth and sixth terminating in the border

of the wing ; seventh vein usually distinct, reaching to the

margin of the wing, sometimes wanting.

The members of this family are often very minute, rarely

exceeding the length of four millimeters ; they occur in shady

})laces, on windows, about outhouses, and will be readily recog-

nized from their peculiar moth-like appearance ; they run

about nimbly, but their flight is weak. The larvae live in

rotting vegetable material, or in water, especially stagnant

water; they are cylindrical, with the posterior end tei'nii-

nating in a short, usually firmly chitinized, stigmatic tube

;

the maxillae are imperfectly developed, there a,re eye-spots on

the head, and the segment behind the head are without feet.

The pupa; are inactive, with two long tube-like, anterior

stigmata.

But two genera are known to occur in North America;

FsycJioda and Ferlcoma, which may be distinguished from

each other bv the termination of the third vein of the wing.
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which is at or before the tip in Psychoda, and distinctly be-

liind it in Pericoma. In their study, one shoukl use prefer-

ably a compound microscope, and it may be necessary either

to mount a wing, or at least to remove the scales. Attention

should be paid to the shape of the antennae and palpi, as well

as the genitalia, legs and wings. Psychoda alternata Say is

our most common species, apparently extending over all the

United States.

<S. DIXID.E.

Kather small, slender, nearly bare species. Proboscis some-

what projecting; palpi four-jointed ; antennse long, the basal

joints thick, those of the flagellum hair-like, and the joints

indistinctly distinguishable. Eyes round, dichoptic ; no ocelli.

Thorax strongly convex, without transverse suture; scutellum

transverse; metanotum arched. Abdomen long and slender,

composed of seven or eight segments, thickened posteriorly in

the male, pointed in the female. Legs long and slender

;

coxge somewhat elongated ; tibia3 without terminal spurs.

Wings comparatively lai'ge ; auxiliary vein present, termina-

ting in the costa before the middle of the wing; the second

vein arises from the first near the middle of the wing and

appears to be the beginning of the third vein, which continues

its direction while the second arches suddenly forward at the

anterior cross-vein and is furcate ; fourth vein furcate ; four

posterior cells present; the two basal cells very large; the

anterior cross-vein is placed at the beginning of the third

vein, where the second vein curves forward.

The family Dixidae comprises about a score of known species

belonging to the single genus Dlra. It has been placed among

the Tipulidffi and Culicidse, but seems best isolated into a sep-

arate family. The larvae are aquatic, resembling those of the

moscpiitoes. The flies are found in bushy, moist places about

forests, and have been observed by Winnertz dancing in the

air ill swarms.
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9. TIFULID^.

Large to moderately small, slender flies, Avith long, slender

legs. Head spherical, occiput strongly developed; face often

produced snout-like. Eyes round, separated by the broad

front ; sometimes approximated below the antennae ; ocelli

usu.ally wanting. Antenna rarely sliorter, usually longer

than the head and thorax together ; bead or thread-like,

composed of from six to nineteen joints ; the joints of

flagellum never plumose, but usually with more or less

conspicuous, bristly hairs ; the joints sometimes serrated.

Proboscis more or less projecting, in a few genera very much
elongated

;
palpi four or live jointed ; the terminal joint often

elongated, whiplash-like. Thorax convex, usually with a very

distinct suture in the form of a shallow V
;
pro-thorax usually

distinct, collar-like ; scutellum half round ; metanotum strong-

ly developed. Abdomen cylindrical, composed of seven or

eight segments
;
genitalia prominent, in the male very varia-

ble in structure ; in the female the ovipositor with two pairs

of long, horny, pointed valves. Legs very long and slender

;

the tibiai sometimes with terminal spurs. Wings long, but

comparatively narrow ; in rest spread apart or lying par-

allel over the abdomen ; always six longitudinal veins ; usually

a complete discal cell ; both basal cells long ; the anal cell

usually open ; seventh vein distinct (save in the Ptychop-

terina') and of variable form ; alulets rounded, rarely angular.

The family Tipulidai comprises the largest of the Nemato-

cerous flies, some of whicli exceed two inches in length. The

legs are very elongate and delicate, so delicate, indeed, that one

seldom succeeds in capturing the flies without the loss of one

or more. Flies of this descrijjtion with a distinctly impressed

V-shaped suture on the dorsum of the thorax will be immedi-

ately recognized as belonging to this family. The female

differs from most other flies in having the ovipositor often

adapted for depositing eggs within the ground or other firm

substances. "When the weather is favorable the eggs hatch
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out in a little more than a week. The larvse are ash-gray or

brownish in color, more or less transparent, composed of twelve

segments. The head is incompletely differentiated and re-

tractile, and has the maxillae and mandibles more or less horny

and stout ; there are short fleshy antennae. The organs of

locomotion generally consist of transverse swellings on the

under side of the body, provided with very minute, stiff bris-

tles. The anal end of the body is truncate, with a single pair of

spiracles ; and the margins of the truncature are for the most

part provided with fleshy retractile processes of variable size

and shape. In the aquatic larvae there is a long tube at the

end of the body which serves for breathing when raised to the

surface of the water.

Most of the larvse live in the earth or in soil-like, decom-

posing wood, in fungi, or in water. Others live on the leaves

of plants and are like caterpillars in appearance, the resem-

blance to which is yet more heightened by the green color,

with a crest of tubercles on the back.

The pupte, like those of many of the members of this sub-

order are free. The thorax has two horn-like processes whicli

represent the thoracic s})iracles, one of which may acquire a

very great length, for the purpose of breathing from the sur-

face while under water. The abdominal segments have trans-

verse rows of hairs, bristles or spines, which enable the piq^a

to escape from its place of concealment when about to com-

plete its metamorphosis.

The adult flies are commonly seen in the late summer

and autumn. They will be most usually met with in meadow-

lands and forests, flying awkwardly for a few steps, close to

the ground till they become entangled in the grass or twigs,

and then, extricating themselves, rising again to repeat the

same aimless, clumsy flight.

The name of ''daddy-long-legs" is the one most usualh'

applied to members of this family in England, but in America

this term is commonly used to designate tlie Phalangidse or
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harvest spiders. The English naiue of "crane-flies'" is prefer-

able. Commonly they are harmless, but some of the species

in the larval state are very destructive, feeding upon the ten-

der rootlets of grass and grain, and causing the plants over

large surfaces to wither and die. There are about twelve

hundred species known.

In this family are placed several ^\'ingless forms, or those

with the wings more or less rudimentary. One of the former

is Chionea, the species of which are found on snow, often in

the coldest weather.

The family Tipulidee is easily divided into three subfamilies,

which I prefer to call the Ptychopterinse, Limnobiinse and

Tipulinae, and which correspond precisely with the Ptyehop-

terina, Tipulidse longipalpi and Tipulidse brevipalpi of Osten

Sacken.

TABLE OF GENERA.
1. Seventh longitudinal vein present, that is tiiere are two longitudinal

veins between the fifth vein and the posterior margin of the wing. 2

Seventh longitudinal vein absent ; no distinct V-shaped suture on

mesonotum Ptychopterin^.

2. Last joint of the palpi shorter or not much longer than the two preced-

ing together; the auxiliary vein usually ends in the costa and is

connected with the first longitudinal vein by a distinct cross-vein
;

antenna six to sixteen jointed Limnobiin-.k.

Last joint of the palpi whiplash-like, much longer than the three pre-

ceding together; antenna; composed of not more than thirteen joints
;

the auxiliary vein ends in the first longitudinal vein by an abrupt

curvature at the tip, not connected with the first vein by a cross-

vein. .......... TiPULiN.*:.

LIMNOBIINyE.

1. Wingless, spider-like in appearance. . . . Chionea Dalman.
Winged li

2. Antennas composed of apparently 28 joints, long; anal cell ei«*tnl ; no

empodia or spurs (West Indies, South America).

PoLYMERA Wiedemann.
Antenna' not apparently composed of more than IH joints. . . o
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?>. Posterior cross-vein situated before the niiddle of the winij; three pos-

terior cells j)resent (West Indies). . .
i TiiA;> tnhiA AVillls[(ji r-

Posterior cross-vein not situated before the middle of the \vin_ir. . 4

4. A single submarginal cell present. 5

Two submarginal cells present. ....... 7

5. Antennas 14-jointed. ....... Limxoriixi.

AntenutB 16-jointed. ......... i\

6. Tibiae with spurs at the tip; tlie first longitudinal vein usually ends in

tlie second. ....... Cyi.indrotomini.

Tibiae without spurs ; the first vein ends in the costa. . Antochini.

7. Tibiae without spurs at the tip Erioptkrixi.

Tibiae with spurs at the tip 8

8. The subcostal cross-vein is beyond the origin of the second longitudi-

nal vein. ........... 9

The subcostal cross-vein is before the origin of the second longitudinal

vein. .......... Amalopini.

9. Antennae composed of sixteen joints. . . . Limnophilini.

Antenna^ conii)osed of from si.x to ten joints, often much elongated.

Anisomkrini.

LIMNOBIINI.

1. Proboscis longer than the head and thorax together.

Gkranomyia Haliday.

•^sA:Proboscis shorter than tlie head and thorax together. ... 2

2. Antennae pectinate or su])pectinate, at least, in the male.

Khipidia Meigen.

Antenna? not pectinate. ......... 3

;]. A supernumerar\' cross-vein between the sixth and seventh veins.

Ti^rochobola Osten Sacken.

No cross-vein connecting the si.xtli and seventh veins. ... 4

4. Tip of the auxiliary vein usually opposite, or before, or only a short

distance be3'ond the origin of the second vein ; marginal cross-

vein always at the tip of the first longitudinal vein; legs slender.

DiCRANOMYiA Stephens.

Tip of the auxiliary vein usually far beyond the origin of the second

vein ; nwirginal cross-vein sometimes at the tip but often some dis-

tance before the tip of the first vein; legs comparatively stout.

LiMxoniA Meiijen.
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AXTOOHINI.

1. Kostruin at least as long as the head, sometimes very long; no marginal

cross-vein 2

Kostnim shorter than the head. ....... 4

2. Wings without s\il>marginal eell ToxouiniixA Loew.

Wings with a submarginal eell. ....... 3

3. Kostrum not much longer than the head. . EHAMPiiiniA Meigen.

Kostrum the length of the whole body. Elkphantomyia Osten Sacken.

4. Discal cell open. .......... 5

Discal cell closed 6

6. Second l)asal cell considerably shorter than the first, the great cross-

vein more pro.ximal than the origin of the second vein; three

posterior cells. .... Diothepha Osten Sacken.

Second basal cell of about the same length as the first.

Elliptera Scliiner.

6. No marginal cross-vein whatever. . . . Atarba Osten Sacken.

Marginal cross-vein present. . . . . . . . . 7

7. First longitudinal vein ends in the costa nearly opposite the inner end

of the submarginal cell. ........ 8

The first vein ends in the costa, far beyond the inner end of the submar-

ginal cell. .... UiCRANOPTYCiiA OstcH Sackcn.

8. Submarginal cell as long or but little longer than the first posterior cell.

Teuciiolabis Osten Sacken.

Submarginal cell much longer than the first posterior cell.

Antocha Osten Sacken.

EKIOPTEKIXI.

1. Five posterior cells. .... Cladura Osten Sacken.

Four posterior cells. ......... 2

2. The inner marginal cell has almost the shape of an equilateral triangle.

Cryptolabis Osten Sacken.

Inner marginal cell of the usual shape. ...... 3

3. Wings cons]>icuously hairy on the whole surface or along the veins. 4

Wings not conspicuously' hairy, veins bare or nearly so.* . . G

4. Wings hairy on the whole surface. . Uhypholopius Kolenati.

Wings hairy along the veins only. ...... 5

* Antennal joints subreniform and nodose; the eyes nearly contiguous

above and below (Central America). . Sigmatomera Osten Sacken.
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5. Second submarginal cell longer than the first. Erioptera Meigen.

First submarginal cell longer than the second. Molopiiilus Curtis.

0. First submarginal cell sliort, not more than half tlie length of the

second 7

First submarginal cell more than half the length of the second. 10

7. Marginal cross-vein present 8

Marginal cross-vein absent. . . . Gonomyia Osten Sackcn.

8. Second submarginal cell in contact with the discal cell, the anterior

cross-vein obsolete. ......... 9

Anterior cross-vein present, the first posterior cell intervening between

the submarginal and the discal cells. . Empeda Osten Sacken.

9. Anal cell closed; no empodia (Asia, Africa and West Indies).

MoNGOMA Westwood.
Anal cell open ; empodia present (Central and South America).

Paratropesa Schiner.

10. Seventh longitudinal vein conspicuously bisinuate. Symplecta Meigen.

Seventh longitudinal vein straight. 11

11. Length of the auxiliary vein beyond the cross-vein at least twice tliat

of the posterior cross-vein. . . Trimicra Osten Sacken.

The cross-vein situated near the end of the auxiliary vein.

Gnophomyia Osten Sacken.

LIMNOPHILINI.

1. Discal cell open ; antenna^ apparently 28-jointed in the $

.

PoLYMERA Wiedemann.
Discal cell closed 2

2. Marginal cross-vein wanting. . . Phyllolabis Osten Sacken.

Marginal cross-vein present 3

3. Wings pubescent Ulomorpha Osten Sacken.

Wings bare. ........... 4

4. Seventh vein very short, abruptly incurved toward the anal angle.

Trichocera Meigen.

Seventh vein not unusual. ........ 5

5. A supernumerary cross-vein between the auxiliary vein and the costa.

Epipiiragma (^sten Sacken.

No sucli supernumerary cross-vein. . . Limnophila Macquart.



TIl'ULIDiE. 35

ANISOMERINI.

1. Three posterior cells ; two subniarginal cells. Anisomkra Meifjien.

Four or five posterior cells ; anteniiiv of tlic $ sometimes mucli elon-

gated 2

2. The stigma occupies nearly the whole space between the tip of the aux-

iliary vein and the marginal cross-vein. . . Eriocera Macquart.

The stigma occupies but a small portion of the space between the tip of

the auxiliary vein and marginal cross-vein. Pentuoi'Tera Schincr.

AMALOPINI.

1. Antenna} composed of thirteen joints. ...... 2

Antenna* composed of sixteen or seventeen joints. ... 4

2. Two cross-veins between the first longitudinal vein and tlie anterior

branch of the second vein. . . . Dicranota Zetterstedt.

Only one cross- vein between these veins. . . . . . / 3
3. Five posterior cells, both branches of the fourth vein furcate.

Rhaphidolabis Osten Sacken.

Four posterior cells, the posterior branch furcate.

Plectromyia Osten Sacken.

4. Four posterior cells; wings pubescent. . . . Ula Ilaliday.

Five posterior cells ; wings bare. ....... 5

f>. Anterior cross-vein nearly at right angles with the longitudinal axis of

the wing. Amalopis Haliday.

Anterior cross-vein at a very oblique angle with the longitudinal axis of

the wing and parallel with the posterior cross-vein.

Pedicia Latreille.

CYLINDKOTOMINT.
1. Five posterior cells; colors yellow and black.

Cylindrotoma Macquart.

Four posterior cells. ......... 2

2. Antennal joints subcylindrical, elongated 3

Antennal joints subglobular ; head and thorax conspicuously punctulatc.

Triogma Schiner.

3. Colors yellow and black Liogma Osten Sacken.

Colors brownish and grayish. . . . Piialacrocera Schiner.

PTYCHOPTERIX.'E.

1. First submarginal cell mucli shorter than the second.

Idioplasta Osten Sacken.

First submarginal cell much longer than the second. ... 2
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2. Three posterior cells. .... Bittacomorpha Westwood.

Four posterior cells. ..... Ptyciioptera Meigeii.

TIPULIN^.

1. Legs long and slender, especially the tarsi ; anterior branch of the

second vein absent, obsolete or perpendicular, the rhomboid cell

more or less square. ......... 2

Legs not unusually slender, anterior branch of second vein present and

oblique. ........... 5

2. Antennaj tliirtecn-jointed ; male forceps complex.

DoLiCHOPEZA Curtis.

Antenna? with less than thirteen joints ; male forceps small, simj)le. 3

3. Fifth posterior cell not in contact with discal cell.

Megistoceua Wedemaim.
Fifth posterior cell in contact with discal cell. .... 4

4. Head on a neck-like prolongation of the thorax ; seventh vein short

running into the anal angle. . Brachypkemna Osten Sacken.

Head more closely applied to the thorax ; seventh vein terminates in the

margin at some distance from the anal angle.

Tanypremna psten Sacken.

5. Antennfe of $ pectinate or sub-pectinate 6

Antenna; not pectinate. ........ 7

6. Ovipositor of 9 long, sword-like. . . . Xiphura BruUe.

Ovipositor of 9 lo"» l^^t not sword-like. . Ctenopiiora Meigcn.

7._,ThT^ posterior veins arising from the discal cell, the two anterior

sometimes arising together but the petiole always short.

Pachyrkhina Macquart.

TC*vd posterior veins arise fron) the discal cell the anterior one furcate,

^ petiole always of considerable length. 8

8. Antennje serrate; northern species. . . Stygeropis Locw.

Antennae not serrate below 9

9. Marginal vein wanting, but one marginal cell, antennal joints short with

minute bristles. Holorusia Loew.

Two marginal cells. 10

10. Abdomen slender, very long; antcnnje composed of twelve joints.

LoxGURik Loew.

Abdomen less elongate; antenna; with thirteen joints. TiPULA\Linne.

^
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10. BIBIOXID.E.

Moderately slender flies, of from three to ten millimeters in

length. Head usually somewhat flattened ; front in the male

very narrow, or the eyes contiguous ; face short ; eyes round

or reniform, often densely hairy in the male ; ocelli large,

distinct. Antennae with from nine to twelve joints, cylindri-

cal, not longer than the head and thorax together, the joints

closely united. Proboscis not long, with thickened, hairy

lahella; palpi variable, sometimes long, with four or five dis-

tinct joints, at other times short. Thorax Avithout suture
;

scutellum half round. Abdomen composed of seven or eight

segments, not short. Legs moderately long and strong, the

hind pair more or less elongated, the front femora thickened;

front tibia3 usually with a stout hook or coronet of spines at

the tip
;
pulvilli and empodium distinct, the latter often pul-

villiform. Wings large, the anterior veins stouter than the

posterior ones ; costa not extending on the posterior margin;

second longitudinal vein wanting, the third arising from the

first ; third vein sometimes furcate ; fourth usually furcate

;

first basal and sometimes the second basal cell present ; no

discal cell.

This family comprises about three hundred described species

and is of wide distribution. The larva; are cylindrical, foot-

less, with transverse rows of bristles, usually with eyes ; they

feed on excremental or vegetable substances, especially on the

roots of grass. The pupae are inactive, mostly free, living

in excavated, smooth, oval cavities near the surface of the

ground, which the larvas have |)repared before undergoing

their metamorphosis, and where the pupte remain before

emerging in the ])erfect form. In some species the males

diifer very markedly in coloration from the females, so much
so tliat they are commonly mistaken for different species

;

they are easily distinguished for their very large eyes which

comprise nearly the whole head and are covered with hairs.

One of the most common species is Bihin alM2>ennis which
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occurs early in the spring, in great numbers, especially about

willows, and in gardens. It is conspicuous for its white wings

and black color, and like most other members of the family is

slow in its movements, flying heavily. B. feviorata, a com-

mon species, is of a deep red color with black wings. B. tristis

has been observed in large numbers in many Kansas wheat-

flelds, during the last week of April, apparently witliout

causing damage.

1. Second basal cell present 2

Second basal cell wantiiiff 5

Third longitudinal vein furcate 3

Third vein not furcate. ......... 4

Palpi four-jointed ; first antennal joint elongate. Hespkrinlis Walker.

Palpi five-jointed. Plecia Wiedemann.

Front tibiaj with a stout, spine-like process at the tip. Bibio Geoffrey.

Front tibia; witii a terminal coronet of spines. Dilophus Meigen.

Front tibije ending in a spine-like process. . . Aspistes Meigen.

Front tibije of the usual structure; third vein not furcate; hind meta-

tarsi shorter than the remaining joints together. Scatopse Geoffrey.

11. SIMULTID.E.

Small flies, from three to six mm. in length, with thick,

compressed, short legs. Head hemispherical ; face short

;

eyes round or reniform, holoptic in the male ; no ocelli.

Antennae scarcely longer than the head, cylindrical, ten-

jointed; the two basal joints differentiated, the others closely

united. Proboscis not elongated, with small, horny labella;

palpi incurvate, four-jointed; the flrst joint short and the two

following of equal length ; the last one longer and more slen-

der than the jji-eceding. Thorax ovate, without suture ; the

scutellum small. Abdomen cylindrical, composed of seven or

eight segments; genitalia concealed; legs strong and not elon-

gated; femora broad and flat ; tibial without terminal spurs
;

first joint of the tarsi longer than the following and usually
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dilated in the male; the last joint very small. Wings large

and broad, with distinct alulae, anterior veins thickened, the

others slender ; auxiliary vein terminating in the costa about

the middle of the wing; humeral cross-vein present; second

longitudinal vein wanting, the first and tliird lying close by

each other; the tliird arising from tlie first rectangularly be-

fore the end of the auxiliary vein ; anterior cross-vein very

short ; fourth vein curved, forked nearly opposite the anterior

cross-vein ; the forks terminating near the tip of the wing.

The family Simuliida?, comprising about seventy-five known

species, is one of the best known popularly among diptera, on

account of the troublesome character of the flies, which are

scarcely less annoying than the true mosqinto; they rarely

exceed five or six mm. in length, usually not more than three

or four, and will be immediately distinguished from the mos-

quito by their thick-set ap|)earance, their shorter legs, their

shorter proboscis, and less slender antenna?. In the southern

States they are known as "buffalo gnats" and "turkey gnats",

and sometimes occur in almost incredible numbers ; cattle

wdien attacked by large numbers are driven ahuost frantic,

and will seek to evade them by rolling in the dust, rushing

about, or going into the water. When the flies are numerous

they will almost literally cover the cattle, especially seeking

the openings of the body, entering the nostrils and the ears,

the margins of the eyes, where they will actually lie piled

upon each other. When very numerous they will produce an

iiifiamniatory fever, frequently terminating in death. The

well known European species is S. coJu mhaczense, Avhich during

some seasons in the regions of the Danube costs the death of

many cattle.

The larvae are very interesting creatures ; they are aquatic,

living most frequently in mountain streams, on stems of

plants, or stones, where they form for themselves elongated

cocoons, opened above. In the open end of these cocoons the

pupae ensconce themselves with the anterior part of the body
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naked and free, from which extend eight or sixteen very long,

slender, threadlike breathing tubes. The perfect insect es-

capes under water and conies to the surface. The larvae are

soft-skinned, thickened at^ the extremities, with a cylindrical

head, two pairs of eyespots; on the first thoracic segment

there is a foot protuberance with bristly booklets; and the

end of the abdomen has several ayjpendages for attachment.

But one genus is known in the family, Simulivm, which

will be recognized from the characters already given.

12. RHYPHID^.
Head nearly hemispherical ; eyes rounded, holoptic, or

nearly so in the male ; broadly separated by the front in the

female ; ocelli present. Antennte about as long as the thorax,

composed of sixteen joints, cylindrical, the two basal joints

distinctly differentiated ; those of the flagellum closely united,

short-haired, gradually decreasing in size toward the end.

Proboscis moderately prominent, with small labella; palpi

very long, four-jointed; the second joint longer and broader

tlian the others. Thorax convex, without transverse suture
;

scutellum semicircular, slit^rt and broad; metanotum strongly

developed. Abdomen , cylindrical, composed of seven seg-

ments
;
genitalia concealed or nearly so. Legs slender, with-

out spines; the coxa?, es})ecially the front pair, more or less

elongated; metatarsi elongated; tibite without spurs or the

hind pair with minute ones ; empodia pad-like, the pulvilli

absent. Wings large, in rest lying flat upon the abdomen
;

auxiliary vein present; the costal vein reaching to the tip

of the third vein. Discal cell present, from which three

veins originate, and a fourth arises from the posterior basal

cell ; live posterior cells and two elongated basal cells present

;

a distinct stigma.

But very few species of this family are known, belonging

to but two or three genera. The typical genus Bhi/phiis con-
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tains a number of species of wide distribution, specimens of

which are frequently found about the windows of dwelling

houses. The genus OJbiogastet' has recentl}' been described

from Mexico, " It differs from L'/i//phiis in the structure of the

head (eyes separated by a broad front in both sexes, and

occiput but very little developed), of the antenna (scapus

short, fiagellum of male filiform, etc.), of the thorax and abdo-

men, as also in the venation." (Osten Sacken.)

.The larvai of Rhyphus are worm-like, legless, naked, more

or less transparent, with snake-like movements ; there are two

short fleshy points at the posterior end. The pupa are free,

inactive, with two projections anteriorly ; they live in water,

brooks, pools, or puddles, or in rotting wood, hollow trees, or

manure.

13. LEPTIDiE.

Species of moderate or large size, more or less elongated,

usually thinly pilose or nearly bare, without distinct bristles.

Males holoi)tic or dichoptic. Em})odia developed }mlvilliform,

the pulvilli present. Tegulse small or rudimentary. Third

joint of the antennte complex or simple, with or without a

terminal or dorsal arista or terminal style. Veins of the wings

distinct, not crowded anteriorily ; third longitudinal vein fur-

cate ; basal cells large ; five posterior cells usually present.

As defined above, this family includes the Xylophagidae,

Leptidte and Coenomyidte of authors. It may be a question

Avhether this union is justifiable, but, on the whole, it seems

that the sole character which can be used to distinguish the

families—the structure of the third antennal joint—divides

the group unnaturall}-, throwing with the Xylophagidffi forms

whose affinities are greatest with the Leptidte, notwithstand-

ing the antennal character.

The Xylophaginaj include less than one hundred known

forms, and many of them are remarkable for their general
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resemblance to certain hymenopterous insects. Species of

Rhachicerus form a connecting link with the Nematocera, and

are apt to be confounded Avith the Rhy^jhidae, but the presence

of the pulvilli will distinguish them. The larvae are found

in decaying wood or under the bark of trees and are carnivor-

ous and predaceous, feeding upon the larva of beetles and

other wood insects. The skin is parchment-like, the body

cylindrical. The mouth-parts and antennae are ver}^ small,

the maxillae short and hook-like. The first or the first three

segments back of the head are chitinized above ; the last seg-

ment above with a chitinized plate terminating posteriorly in

two hooks. The fourth to the ninth segments have bristly

pseudopods below. The pupae are free.

The Leptinae comprise something over two hundred known

species. They are usually of moderate size and not very active

in their habits. The larger species are commonly found in

meadows and woodlands, resting upon stems or trunks of trees

with their head downward. They are sometimes predaceous

upon other insects and the species of Symphoromyia have a

habit of sucking blood as do the horseflies. The larvae are

predaceous, living in the earth, in decaying wood or in pas-

sages made by woodboring beetles. Others live in moss, in

sand or in water. The eggs of Atherix are deposited in dense

masses attached to dry branches overhanging water. Xot only

do numerous females contribute to the formation of these

masses, but they remain there themselves and die. The larvae

hatching, escape into the water. The flies of species of Ver-

7/^^7ea,deposit their eggs in sand, and the larvae form conical

pitfalls in which to ensnare small insects. The tenth seg-

ment of these larvae bears above at its tip a transverse row of

long booklets directed backward, but with the hooks bent

forward; the eleventh segment has a similar row directed

forward, the hooks of which are turned backward. On the

fifth segment below there is a simple unpaired grasi:)ing foot

which is capable of being })rotruded forward and downward

;



LEPTIDTK. 43

at its tip there are two triangular, sharp, flat, ehitinous hooks,

and below them some stiff bristles. The booklets serve as

aids in boring in the sand and to flx themselves ; the organ on

the fifth segment enables the larva to seize and hold its prey,

and also in constructing the pitfalls. The larvai of the Lep-

tinae in general are cylindrical, with or without fleshy abdom-

inal legs. The last segment has a transverse cleft, the portion

above which is provided with two, often backward-bent points

or processes ; the under part is obtuse, with the two stigmata

between them.

TABLE OF GENERA.
1. Third joint of tlie antennae complex, the antennae more or less elongated

;

five posterior cells present. ....... 2

Antennae short or but little elonurated, the third joint simple, with a ter-

minal or dorsal arista or a terminal style ; face small, excavated

;

proboscis short; some or all of the tibiae spurred. . LEPTiNyE.

2. All the tibia; with spurs. ..... Xylophagin.(E.

Front tibite without spurs. . ... . . Akthroceratin.i;.

XYLOPHAGIN^.

1. All four posterior veins (i. e. the veins separating the posterior cells)

arise from the discal cell ; head small; scutellum with spines.

CoENOMYiA Latreille.

The last posterior vein arises from the second basal cell, the fifth pos-

terior cell hence not contiguous at its base with the discal cell

;

scutellum without spines. ........ 2

2. Third joint of the antenna; acute at tip, . . Akthropeas Loew.

Third joint of antenna; not acute at tij). ...... o

'^. Fourth posterior cell closed; tlie third joint of the antenna; much elon-

gate, composed of numerous, distinct divisions, often jiectinate; eyes

emarginate near the antenna'. . . . Rhacuicerus Ilaliday

Fourth posterior cell open ; third joint of antennae composed of eight

annuli, indistinctly separated. . . . Xylophagus Meigen.

ARTHROrEKATINiE.

1. Fourth posterior cell open '^
»/ /?

Fourth posterior cell closed. {Siilnihi preoc.) SuBt'i.j Omyia noni. nov. - /y*} t«rw*-'*-4*^*-

'iA^fi_v
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2. Face projecting on cacli side in a rounded, conical protuberance, tliickly

coveronl with hair Glutops Burgess.

Face with two deep diverging furrows, running from the base of the

antenna; to the oral margin. . . . Arthroceras Williston.

LEPTIN^.

1. Front tibiae with terminal spurs. . 2

Front tibia; without terminal spurs 3

• 2. Front tibiaj with a single spur; sometimes only four posterior cells pres-(ent in the wing. Dialysis Walker.

r / . Front tibiae with two spurs ; five posterior cells as usual.S^^^u^^
Triptoteioiia Loew.

^
o. Third joint of the antennae round, oval or pear-shaped, its bristle dis-

tinctly terminal. ......... 4

Third joint of the antenna; kidney-shaped, the arista more dorsal.

4. Anal cell open ; hind tibia; with two spurs. . Leptis Fabricius.

Anal cell closed 5

5. Third joint of the antennae with a slender arcuate bristle; liind tibiae

with one spur. ..... Chrysopila Macquart.

Third antennal joint witli a sliorter, slender style.

^^ j
Spania Meigen.

'^
f-PTiOfciiTiA Zetterstedt.

G. Hind tibiae with two spurs; anal cell closed. . Atherix Meigen.

Hind tibia; with a single spur; anal cell open.

Symphoromyia Frauenfeld.

14. STRATIOMYID^.

Small to moderately large, nearly bare or thinly pilose, bris-

tleless species. Head short, hemispherical or flattened, as

broad as the thorax. Ocelli present. Eyes contiguous or

separated by the front in the male. Antennae porrect, approx-

imated at the base, three-jointed, the third joint always com-

plex, usually with a terminal style or an arista. Proboscis

never elongated; palpi two or three-jointed, sometimes rudi-

mentary. Thorax never strongly convex ; scutellum often

with tubercles, spines or projection on its margin. Abdomen

composed of from five to seven segments, usually flattened,

^<y^.r( ij^(
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often elongated. Legs never thickly pilose ; without bristles,

the tibia? without spurs (except in some Beridinae); pulvilli and

empodia pad-like. The costal vein of the wings does not

reach to the tip of the wing; veins often crowded anteriorl}^,

and those posteriorly weak ; dlscal cell present ; four or five

posterior cells, and one or two submarginal cells present, the

anterior branch of the third vein short and often indistinct.

The family Stratiomyida? is one of considerable size, in-

cluding nearly one thousand known species. The flies are

invariably flower insects, seldom with any marked powers of

flight and never having the habit of hovering in the air. Not

a few species are caught in beating nets or on the windows of

dwelling houses. Many of tlie species have in life bright yel-

low or green markings. Their eggs are laid on the ground, on

})lants about water, or perhaps on the surface of the water

itself. The larvffi are carnivorous, or feed upon decaying veg-

etable material. The larvae of Clirysomyia have been found

in cow-dung, and under stones ; those of Sarffvs in the flowing

sap of elm trees ; those of Hennetla in privies ; those of Pacht/-

f/aster in decaying wood ; those of Beris in moss ; those of

Stratioimjia, Odontomyia, Nemotelus, etc., in water. The lar-

v£e of Stratlomi/ia have been found in salt and alkaline water.

The body is smooth and flattened, the last segment often pro-

longed into an elongated breathing tube and with a terminal

transverse cleft. The piipse are inactive, remaining within

the larval skin, the ]ni])al skin remaining within, or partially

within, the larval skin when the fly escapes through a longi-

tudinal rent.

TABLE OF GENERA.
1. Abdomen with seven visible segments. .... Bkuidin,!!;.

Abdomen with five or six visible seotnents. . .... 2

2. Three posterior veins* all arising from thediscal eell. PACHYGASTiUNyK.

Four posterior veins, the anterior ones sometimes rudimentary. . :}

* By posterior veins isjneant those sejiarating the jxjsterior ceils.



46 NORTH AMERICAN DIPTERA.

0. All the posterior veins arise from the diseal cell, tlie fifth posterior cell

hence contiguous with the discal cell. ..... 4

The last posterior vein arises from the second basal cell. . . 5

4. Third joint of the antenna? with a long, delicately fringed, lainelliforni

style ; usually large, more or less elongated species ; males dichoptic

(Hermetiinaj) Hermetia Latreille.

Third antennal joint not with such a style ; abdomen short.

Clitellarin^.

5. Antenna; with a slender dorsal or terminal, bare or pubescent arista.

Sargin^.

Antenna never with a slender or long arista. . . Stratiomvin^:.

BERIDIN.^.

1. Three posterior veins, all arising from the discal cell.* . . 2

Four posterior veins, all arising from the discal cell ; scutellum with

spines. ........... 6

2. Scutellum without spines. ........ 3

Scutellum with spines. ......... 4

3. Short, small species. .... Allognosta Osten Sacken.

Elongate, larger species ; head sometimes small. (Central and South

America). ...... Chiromyza Weidemann.

4. Scutellum with ten spines (Central and South America).

IIeteracantha Schiner.

Scutellum with not more than six spines. ..... 5

5. Head hemispherical. ...... Beris Latreille.

Head not hemispherical, the front much flattened and elongate (Central

America). Berismyia Giglio-Tos.

(>. Occiput flattened ; hind femora simple ; the last two abdominal seg-

ments small. ...... ScoLiOPELTA Williston.

Occiput excavated ; hind femora thickened at the extremitj\

Neoexaireta Osten Sacken.

SARGIN.E.

1. Antenna? elongate, with a terminal, pubescent style (Central .and South

America) Acroch.eta Wiedemann.

Antennae short with an apical or preapical arista 2

2. Scutellum with two spines (Central and South America).

t

Rhaphiocera Wiedemann-

Scutellum without spines. 3

* Variable in Beris.

t If but a single submarginal cell present, compare Notlinmi/la (Stra-

tiomyina;?).
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3. Anterior ocellus more widely separated than the other two; males ho-

loptic or diehoiitic. ......... 4

Ocelli equidistant, more approximated 5

4. Abdomen contracted near the base, clavate or pedicillate.

Macrosakgus Bigot.

Abdomen not pedicillate or clavate. . . . Sargus Fabricius.

5. Second antennal joint prolonged on the inner side, extending on and

closely lying upon the third joint. . . . Ptecticus Loew.

Second antennal joint not with such a projection 6

C. Hind femora moderately thickened on the proximal portion ; origin of

the second vein near the anterior cross-vein (Central and South

America) Merosargus Loew.

Hind femora slender, or the second vein remote from the anterior cross-

vein. 7

7. Third joint of the antenna; pointed, the arista somewhat thickened ; first

antennal joint moderately long (Central and South America).

HiSTiODROMA Schiner.

Third antennal joint oval, the arista slender. . .... 8

8. Elongate species (
C/iri/sonotus preoc.) . Chrysochroma, nom. nov.

Deep metallic species; abdomen short; eyes of male with an area of

enlarged facets above; front of female broad. Microchrysa Loew.

STRATIOMYIN^.
1. Third longitudinal vein with an anterior branch ; tliird joint of anteima;

elongate. ........... 2

Third longitudinal vein without anterior branch. .... 6

2. Scutellum without spines ; first two joints of the antenna; short (Central

and South America). . . . Chordonota Gerstfecker.

Scutellum with spines, rarely wanting in Odontomyia. ... 3

3. Third joint of the antennje composed of from three to five annuli. 4

Third joint composed of seven or eight annuli. .... 5

4. First antennal joint three or four times the length of the second.

Stratiomvia Geoffroy.

First antennal joint less than three times the length of the second.

Odontomyia Meigen.

•J. Third antennal joint elongate, terminating in a point ; first joint two or

three times the length of the second (Central and South America and

West Indies) Cyphojiyia Wiedemann.
Third antennal joint terminating in a bristle; first joint but little longer

than the second (Central and South America).

Nkorondania Osten Sacken.
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*-*~i— / ''• 1":"''' i>r()(liu!c>(l coiiifally downwards; antcniiii? elongate.

^JL/t/Kx*v//C-)c T^tV Myxosargus Brauer.

Face not produced conically ; third antennal joint oval with a terminal

arista. ........ Nothomvia Loew.

CLITKLLAKINiE.

1. Seutelluni witiiout spines. ........ 7

Scutellum with s})ines. ......... 2

2. Antennai sliort, with a suhterniinal arista. . . Oxyckua Meigen.

Antennas more or less elongate. ....... 3

o. Antenna? situated near tlie oral margin ; third joint composed of six

annuli (Central and Soutli America). . EuRYNEtmA Schiner.

Antennaj situated near or a little below the middle of the head in pro-

file 4

4. Antennje much elongated ; style not differentiated ; eyes bare ; smaller

species. ...... Euparhyphl:s GerstKcker.

Antenna? moderateh' elongated 5

5. Style of antennae not differentiated. . . Scoliopelta Williston.

Style of antenna? distinctly differentiated

6. Eyes pilose; antenna? with a slender style. Clitellakia Meigen.

Eyes bare; style not slender (Central America).

AocHLETi'S Osten Sacken.

7. Face conically produced downward. . . Nemotelus Geoffrey.

Face not conically produced. ....... 8

8. Third antennal joint with a long slender arista, longer than the antenna?

;

eyes bare (Central and South America and the West Indies).

Chrysochloka Macquart.

Eyes pilose; antennse with a short, thickened, divaricate, hairy style, ter-

minating in a short slender bristle ; second joint of antenna? not

with a finger-like projection over the third joint (West Indies).

Telagomvia Williston.'>7

PACHYGASTRIN.^':.

yC I- Antenna? situated near the oral margin 2

Antennse situated near the middle of the head in profile. . . o

^-ff*^'"'^^^^ ^ 2. Third joint of the antenUcT? forked, complicated in structure {Chaunn

X)|^f-,6U*A. preoc. West Indies). .... Neochauna, nom. nov.

/ . ^ Third joint of the antennas elongate, with a distinct style, not forked

O^^T^ I ,
(Central and South America). . Acanthina Wiedemann.

{j^k^^J;^^^^^^^ ^- Scutellum ending in a stout sjjine (Central and South America).
'^^ CvNiPiMOHPiiA Brauer.

Scutellum without spine, simple. . . . Paciiygaster Meigen.

Sx>-

fn.
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15. ACANTHOMERID^.
Very large, the largest among diptera, stout, bristleless,

nearly bare flies. Eyes large, contiguous in tlie male. Ocelli

present. Third joint of the antennae complex, composed of

seven segments, with a terminal, often in the male setiform

style. Proboscis short, not adapted for piercing, with fleshy

labella. Tegula? rudimentary. Tibiae without spurs
;
pulvilli

and empodia pad-like. Wings with two submarginal and five

posterior cells, the fourth posterior cell and the anal cell closed.

But two genera are known in this family, including alto-

gether only about fifteen or sixteen species, all of which are

inhabitants of Central and South America. The species are

remarkable for their extraordinary size, some reaching nearly

two inches in length. The species of Acanthomera are found

in forests, alighting on trunks of trees, according to Mr.

Champion ; otherwise their habits, whether of the adult or

immature stages, are but little known. Brauer has figured

and described the larvae of A. Frauenfeldii. They are cylin-

drical, thick and short. The last segment is firmly chitinized

above with two series of booklets, the two projecting back-

wards in the middle being stout and curved; below these

there is a deep, transverse cleft, on the under side of which is

a rounded lip.

In both Acanthomera and Ilhapldorhynclius the face may be

produced conically or not at all. The two genera are distin-

guished by the structure of the palpi, in Acanthoviera slender,

in Rhaiihiorhynclius stout and pointed. Acanthomera may
have spines on the hind femora.

IG. TABANIDJ^:.
Head largo, transverse, somewhat flattened and with the

occiput flat or concave. Antennae porrect, the third joint com-

posed of from five to eight annuli or segments. Eyes large,

pubescent or bare, contiguous above in the male and with the



50 NORTH AMERICAN DIPTERA.

upper facets larger tlian the lower ones ; in life usually with

green and ])uvple markings. Ocelli absent or present. Pro-

boscis projecting, sometimes much elongated
;

i)alpi two-

jointed, the second joint elongate or thickened. Tliorax not

very convex above ; scutellum never with tubercles or s})ines

on its border. Abdomen broad, moderately elongate or short,

never slender or constricted ; composed of seven segments

;

genitalia never prominent. Legs moderately stout, the

tibiae sometimes much dilated; middle tibiaj always with

spurs at the tip ; tarsi with three membranous pads at the

tip (the empodia developed pulvilliform). Tegulae always

of considerable size. The marginal vein encompasses the

entire wing ; two submarginal and five posterior cells present

;

basal cells all elongate, the anal cell closed at or near the

margin of the wing. Species never very small, often among

the largest of the order, never thickly pilose, and wholly

without bristles on body or legs.

This family includes the flies commonly known as horse-

flies, and is widely distributed over the world. About four-

teen hundred species are known, of which more than one

hundred and fifty are from North America. Many of the

species are conspicuous for their large size, though the greater

number are of moderate size, but none are small. Most of

them love the bright sunshine, though the smaller forms are

more usually found about shady places near the border of

woods, appearing on sunshiny days. The female alone is

blood-sucking in habit ; the males are much more rarely met

with, and will be caught usually in sweepings of meadow-

lands, on flowers, etc. Their power of flight is remarkable,

moving as rapidly as can a horse. Their bites, though pain-

ful enough, do not seem to cause the same irritation as those

of the mosquitoes and midges. When no better food otters,

the females will, like the males, seek the juices of plants and

flowers.

The S})indle-shaped brown or black eggs of the Tabanidpe
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are found attached to the stem of phmts or on leaves, those of

the aquatic forms are found attached to rushes. The larvae

are carnivorous, feeding upon snails, other larvse, etc. They

have a distinct head. The body is eleven-jointed, often

encircled with retractile fleshy protuberances, sometimes de-

veloped only on the ventral side, the last segment with a ver-

tical breathing opening, or the last two segments forming a

stigmatic tube. Puj^a free, living in the earth or in water.

TABLE OF GENERA.
1. Hind tibiae with spurs at the tip, sometimes small {Pangonina). . 2

Hind tibiae without spurs {Tabanina). ...... 7

2. Third joint of the antenna; composed of eight annuli, the first of which

is only a little longer than the following ones. . . . . 3

Tliird joint composed of five annuli, the first of which is much longer

than the following ones ; ocelli present. ..... 6

3. Front of female broad, with a large denuded callus; ocelli present. 5

Front of female narrow, ocelli present or absent 4

4. First and fourth posterior cells closed (Central and South America).

DiCLiSA Schiner.

Fourth posterior cell, at least, open. . . *Pangonia Latreille.

5. Eyes acutely angulated above; Hippoboscid-like species.

GoNiops Aldrich.

Eyes not acutely angulated above; not Hippoboscid-like.

Apatolestes Williston.

0. Second joint of tlie antennre about half as long as the first ; eyes in life

with numerous small dots. .... Silvius Meigen.

Second joint of the antenna? as long or but little shorter than the first

joint ; wings with a dark picture : eyes in life with fewer, larger

spots Chrysops Meigen.

7. Third joint of the antenna; witliout.for with a rudimentary] basal pro-

cess. ............ 8

Tliird joint of antenna; with a well-developed basal process. . 10

8. Thorax and abdomen with iriidescent tomentum ; all the tibia; dilated

(Central and South America and West Indies). Hadhus Perty.

Thorax and abdomen without tomentum 9

* Inclusive of Con'zoneura and Diatomincura Rondani.
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9. Front of female as broad as long, the callus transverse.

H^EMATOPOTA Meit^eH.

Front of female narrow. . . . Diachlorus Osten .Saeki-n.

10. Front tibiie much dilated
;
process of the third joint much elongated

(Central and South America). . . . yxiBASOjiA Schiner.

Front tibia? not dilated. . . ..... .11
11. First antennal joint elongate; body elongate (Central and South

America). ...... Dichelackra Maequart.

First antennal joint short ; body not elongate 12

12. A small ocelligerous tubercle present in the male; eyes pubescent.

Therioplectes Zeller.

No ocelligerous tubercle. ........ IM

13. Eyes pubescent. ..... Atylotus Osten Sackcn.

Eves bare. ........ Tabanis I>inne.

17. ASILIIXE.

Species of moderate to large size, usually more or less elon-

gate in form, sometimes thickly hairy ; always bristly, the

bristles usually conspicuously strong; highly predaceous in

habit. Head flattened, broad and short, separated from the

thorax by a freely movable neck. Front excavated between

the eyes, the eyes in both sexes separated. Thi-ee ocelli pres-

ent, usually situated upon a rounded tubercle ; front with

bristles. Antenna ])orrect, sim|)le, composed of three joints,

the third usually more or less elongated, and with or without

a terminal style or bristle, the style sometimes thickened and

forming one or two apparent antennal joints. I'roboscis

never elongated, firm ami horny, adapted for piercing, directed

forward, or forward and downward
;
palpi composed of one or

two joints ; labella not fleshy. Abdomen composed of eight

segments, the hypopygium or oviduct usually prominent.

Legs strong, bristly, of moderate length, rarely somewhat

elongated; tarsi strong; empodia bristle-like, the pulvilli

rarel}' rudimentary. Tegulffi small. Wings when at rest

lying i)ara]lel over the abdomen ; basal cells long ; two or
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three submarginal and live posterior cells always present;

first and foiirtli posterior cells and the anal cell open or closed.

The family Asilidae or Robber-flies is one of the largest and

best known among diptera, including nearly three thousand

species, distributed among about one hundred and fifty genera.

Many of the species are conspicuous for their large size, the

largest measuring nearly two inches in length, while the small-

est known species are seldom less than a third of an inch.

They are the most predaceous of all flies in their habits. The

greater part of them rest upon the ground, and fl}^ up when

disturbed, with a quick buzzing sound to alight again a short

distance beyond. Some of the Laphrinse have a striking

resemblance to large humble bees, and are usually observed

resting upon foliage about the borders of forests. All their

food, which consists wholly of other insects, is caught upon

the wing ; their luckless victims w^lien once seized in their

strong feet are powerless to escape. Other flies and

Hymenoptera are usually their food, but flying beetles, es-

pecially the Cicindelidae are often caught and they are known

to seize and destroy large dragon flies. In an instance that

the writer observed, a female seized a pair of her own species,

and, thrusting her proboscis into the thorax of the male, car-

ried them both oft" together.

The larvae live chiefly in rotten wood, under bark, or in soil

containing decomposing vegetable matter, under leaves, etc.,

and feed upon grubs and other larvse. The larvae are cylin-

drical in shape, with parchment-like skin, the abdominal seg-

ments sometimes girdled with rounded tubercles, or with

abdominal protuberances for locomotion. The pupte are free,

with strong booklets at the anterior end, and the abdomen is

provided with spiny girdles, mixed with hairs above and be-

low ; the last segment has two short divaricate booklets and

several smaller projections.

The young larvse sometimes bore their way completely

within tlie bodies of other larva', remaining there till their
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food is wholly consumed. Frequently the larvae are found

free in the earth, however, where their transformation takes

place. The eggs are laid about grass stems, or in the crevices

of decaying trees infested by larvae of other insects.

TABLE OF GENERA.
1. Marginal cell of wings open. ....... 2

Marginal cell closed .3

2. Third joint of antennae with an arista or aristiform style ; abdomen
slender

;
pulvilli wanting. . . . Leptogaster Meigen.

Antennae not with an arista; usually with a thickened style.

Dasypogonina;.

3. Antennae with a terminal bristle. ..... Asilin^e.

Antennaj not with a terminal bristle Laphrin.e.

DASYPOGONIN^.
1. Front tibiae with a terminal, claw-like spur. .... 28

Front tibia; not with a terminal, claw-like spur. .... 2

\^.A^ %2. Pulvilli rudimentary or wanting. . . . Ablautus Loew.

^l|fc...v^^ Pulvilli normal

fj^l^ <Xk«.. ^- Head narrow, about as high as broad; face narrow above, broader and

swollen below, in large part covered with hair; large, elongate

species. ........... 4

Head very obviously broader than high. ..... G

4. Antenna; with a terminal style. ....... 5

Third joint of antennae long, without style; fourth posterior cell closed

before the border of the wing; black species, with or without red on

the abdomen. ...... Ospriocerus Loew.

5. Style about half the length of the third antennal joint.

Scleropogon Loew
Style about a sixth or an eighth of the length of the elongated third

joint Stenopogon Loew.

6. Fourth posterior cell closed before the border of the wing. . 7

Fourth posterior cell wide open, rarely nearly closed. ... 13

7. Antenna; much ehmgate, apparent!}' composed of five joints. . 14

Antenna; not elongate, composed of three joints, without terminal

style. 8

8. Face bare, e.xcept on oral margin. 9

Face pilose or iiair^v, more convex 10

-x^-irvv^'^^

.
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9. Anterior intercalary- vein continuons or nearh- so witli the fourth vein,

the last section of the latter ohlique, closing or nnich narrowing the

broad first posterior cell. . . . Microstylum Macquart.

Last section of the fourth vein continuous with the preceding section,

the first posterior cell not closed or narrowed (Central and South

America). ..... Archilestris (Schiner) Loew.

10. Abdomen cylindrical, not narrow at the tip, elongate; near the proxi-

mal margin of the second and third segments with a white-pollinose,

emarginate cross-band ; wings dark. . . Dizonias Loew.

Abdomen less elongate, with five or six white-pollinose (interrupted or

entire) cross-bands. ......... 11

11. Scutellum with bristles; veins at the outer ends of the discal and ^ ,^

fourth posterior cells parallel. . ( -tuTHO -
.v

-ErKOM via-Will i» tour V/^'*-*-trC*-*-'^-'<^

Scutellum without bristles; veins at the outer ends of the discal and
('{**c'

fourth posterior cells not parallel. ...... 12

12. First posterior cell open, scarcely narrowed; face broad.

Laphystia Loew.

First posterior cell closed or nnicli narrowed. . Triclis Schiner.

l.j. Antennaj elongate, composed of five joints; nearly bare species. 14

Antennas less elongate or short, composed of three joints with or with-

out a short or slender style. ....... 15

14. First and second joints of the antennae of nearly equal length, the third

elongate, the fourth short, fifth elongate and densely pubescent
;

third and fourth not lobed at tip. . Ceraturous Wiedemann.
First joint about three times the length of the second, third elongate,

the fourth and fifth of nearly' equal length ; third and fourth joints

at the tip with two lobes or processes, reaching to about the middle

of the following joint Myelaphus Bigot.

15. Style of antenna? short, thick, obtuse, not easily distinguishable from

the third joint, or if so forming apjiarent joints; antenna' more or

less elongate. .......... 16

Terminal style small, more slender tlian the joint, apparent ; antenna;

shorter. ........... 18

l(i Nearly bare species; face flattened, bare, except below. Small or

rather small species, shining or metallic black, with narrow or cylin-

drical abdomen and large wings. ...... 17

Thickly pilose species, the bristles few and hair-like; antenna? spring-

ing from a convexity, the facial profile thence receding to the facial

tubercle, which is situated upon the lower part of the face; a})do-

men short ; head narrow. .... Dicoi.onhs Loew.
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17. All till' tibia' ;ui(l the hind femora with short, stronsr sotse.

EcTHODOi'A Loew.

Iliml femora without such setae. . . . Dioctkia Meigeii.

18. Face distinctly swollen in ])rotile, gibbose. ..... ID

Face flattened or gently convex. ....... 20

19. Thickly pilose species; the gibbosity of the face reaches to the base of

the antennas; anal cell usuall^v open. . Cyrtopogon Loew.

Thinly pilose, more pollinose s])ecies, the convexity of the face con-

fined to the lower part; anal cell usually closed. Lasiopooon Loew.

20. Abdomen elongate; front broad anteriorly, narrow behind.

Plesiomma Macquart.

Front not narrowed behind. ........ 21

21. Hind tibiae toward the tip and the hind metatarsi much thickened. 22

Hind tibiffi not, or but slightly, thickened toward the tip; metatarsi not

thickened. ........... 2-"}

22. Head much l)roader than high, transverse, "goggle-like"; abdomen
short, wings large Holcocephala Jaennicke.

Head only moderately broader than high, not at all spectacle-like in

ajtpearance Hoi.opogon Loew.

23. Abdomen with thick, recumbent ])ile above; thickly i)ilose species;

antennaj slender Pvcnopogon Loew.

Abdomen without such pile above 24

24. Slender, nearly bare species; face perpendicular, straight or gently

concave, narrowed above and bare, except on oral margin. . 25

Face gently rounded, not prominent below, in large part hairy and not

or but slightly narrowed above. ...... 2()

25. Tiiickly whitish pollinose; abdomen flattened, usually reflected up-

ward
; third joint of antennas and the style both slender.

Stichopogon Loew.

Less thickly pollinose; abdomen cylindrical, a little broader at the

base; third joint of antennas short and broad, the style minute.

See Haijuopogon bilineatus Will.

20. Large, elongate species, the style of antenna^ short. Callinicus Loew.

Moderately large, and not much elongate species. ... 27

27. Abdomen broader at the base, depressed; thorax much convex above;

antennie slender, the style long and slender (compare also species of

Cyrtopogon). ...... Heteropogon Loew.

Abdomen short, cylindrical; black, with bright golden opaque pollin-

ose markings on thorax aiul abdomen.

See Lapakus pictitarsus Riirot.



ASILID7R. 57

28. Face bare with bristles on the oral margin, in profile straight or con-

cave, the oral niargin most prominent. ..... 29

Face convex below, the oral niargin not prominent, more or less cov-

ered with hair. .......... 31

29. Fourth posterior cell closed a considerable distance before the margin

of the wing. .......... 30

Fourth posterior cell open or closed in the margin. Sarapogon Locw.

30. Hind pulvilli much shorter than the elongated claws; abdomen con-

tracted toward the base (Central and South America).

Blepharepium Rondani.

Hind pulvilli not much shorter than the claws; abdomen not contracted

toward the base Deromyia Philippi.

31. Third joint of tiie antenna; more or less dilated, the style very short.

Lestomyia Williston.

Third joint of antenna; slender, elongate. . .... 32

32. Head broad and flat, the face not gibbose 33

Face convex, densely covered with hair; thickly pilose species (Cen-

tral and South America). .... Lastaurus Loew.

33. Abdomen finely punctulatc Takacticus Loew.

Abdomen smooth, not punctulatc. ...... 34

34. Hind tibia; at the tip and their tarsi thickened 35

Hind tibiae at the tip and their tarsi not thickened ; fourth posterior.

cell wide open (Mexico). . . . Cophura Osten Sacken.

35. Fourtli posterior cell wide open ; abdomen flattened, in the 9 ^ little

broader beyond the middle; in the $ near the tip, the last two seg-

ments of which are conspicuously silvery above.

NicocLES Jaennicke.

Fourth posterior cell narrowed ; abdomen of male not silvery above

{Blacodes preoc.) ..... Loewiella, nom. nov.

LAPHRIN^.
1. Front tibiae with a terminal claw-like spur. ..... 2

Front tibiae without claw-like spur. ...... 4

2. Hind tibise thickened, club-like at the extremity; hind metatarsi thick-

ened and elongate. ......... 3

Hind tibia; not clubbed ; hind metatarsi of the usual structure (Central

and South America). .... Megapoda Macquart.

3. Thorax projecting prominently in front over the head (Central and

South America). Pseudorus Walker.

Thorax not projecting prominently in front (Central and S. America).

DoRYCus Jaennicke.

7
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4. Veins at the distal end of the discal and fourth posterior cells parallel

or continuous in the same straight line 5

Veins at the distal end of the discal and fourth posterior cells not par-

allel or continuous - .... 8

5. Third joint of the antennae with a terminal stj'le, in length greater

than the first two together; e^'cs not or but very slightly emarginate

on the sides of the front, the front much wider above ; scutellum

without bristles, or with hair-like ones (West Indies and S. America.)

Atonia Williston.

Third joint of antennae without terminal style. ....
6. Third joint of the antennae at least three times as long as the first two

togetlier; large species (Central and South America).

Aphestia Scliiner.

Third antennal joint less than twice the length of the first two to-

gether. ........... 7

7. First joint of the antenna; about as long as the third; front mucii

widened above, the eyes disciform and with enlarged facets in front

;

scutelluin with weak bristles ; body punctulate. Cerotainia Schiner.

Third joint of the antenna; longer than the first two together; eyes on

the sides of the front emarginate, the front not widened above; scu-

tellum with bristles; first posterior cell usually narrowed; body

punctulate. . . . . . . . Atomosia Schiner.

8. First posterior cell narrowed or closed. 9

First postertor cell wide open 11

9. Three submarginal cells present, i. e. the upper branch of the third

vein is connected with the second vein by a cross- vein.

PoGoNOsoMA Kondani.

Two submarginal cells. ........ 10

10. Hind femora of nearh' equal thickness thro\ighout; antennse with a

distinct terminal style; ver}' large, robust, thickly pilose species.

HvPERECHiA Schiner.

Hind femora thickened toward the end ; antennte without terminal

style; more elongate, less pilose species. . . Nusa Walker.

11. Thorax and abdomen nearly or quite bare; hind femora with spinous

tubercles below Lampkia Macquart.

Thora.x and abdomen pilose; larger species usually. ... 12

12. Densely pilose species; the abdomen short, broad, usually broader

beyond the middle; proboscis thick. . . Dasyllis Loew.

Less pilose, more elongate species
;
proboscis more elongate and slender.

Laphria Meigen.
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ASILIN^.

1. Bristle of antcnnre plumose. . . . Ommatils Wiedemann.

Bristle not plumose. ......... 2

2. The veins closing the discal and fourth posterior cells in the same

straight line or parallel (Central, S. America). Atractia Macquart.

The veins closing the discal and fourth posterior cells not parallel. 3

3. The posterior branch of the third vein curves forward to meet the costa

before the tip of the wing. 4

The posterior branch of the third vein terminates beyond the tip of the

wing............. 5

4. Oviduct cylindrical, with a terminal circlet of spines. v 'xMJLj

Proctacanthds Macquart. ^ / Jaa/
OviVluct laterally flattened, without circlet of spines. Erax Macquart. C^^^^^w*^^^^^

5. Two submarginal cells (Asilus sens, lat) 7

Three submarginal cells. 6

(). Abdomen shorter than the wings ; body thickly pilose, claws obtuse.

Mallofhora Macquart.

Abdomen longer than the wings ; body thinly pilose.'*J^no\TACHUS Loew^

[ 7. Oviduct laterally compressed

Oviduct conical '-/

8. Face without gibbositv, narrow throughout, not at all carinate, the ^ / . .

mystax composed of a few long hairs. Stenoprosopus Loew. .^^^^ t:^^
Face with gibbosity, or not carinate or unusually narrow. . . 9 , y. j- h

9. End lamellae of the oviduct wedged in. . . Eutolmus Loew. ^ _^
•

End lamellae free, stvle-like 10 -* / ^ "^

10. Posterior border of the last ventral segment in the $ more or less -^;.t,«X-«/.

widened Machimus Loew.

Posterior border (^) not widened. . . . . . .11
11. Legs prevailing shining yellow in color. . Heligmoneuka Bigot.

Legs prevailing black, or light and opaque colored. ... 12

12. Abdomen shining black above and below. - Stilpnogaster Loew.

Abdomen not shining above and below. ... - . 13

13. Male genitalia club-like Neoitamus Loew.

Male genitalia not club-like ; the sixth and seventh segments take no

part in the formation of the oviduct. . . . Tolmerus.

14. Abdominal segments with bristles before the incisures.

PiiiLODicus Loew.

Abdominal segments without bristles before the incisures. . . 15

15. Bright colored large species Asilus Linne.

Small, ash-gray species Riiadicirgus Loew.
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18. APIOCERID^.

Rather largo, elongate, chgetophorous, thinly pilose flies.

Antennae with a simple, short style. Front not excavated,

broader in the female. Ocelli present. Face short. Probos-

cis with pseudo-tracheate labella. Third longitudinal vein of

the wing usually furcate ; basal cells large ; five posterior cells

present. Empodia wanting. Male forceps enlarged.

Less than a dozen species of this family are known through-

out the world, six of which have been described from North

America. The flies have much the appearance of large The-

revids or Asilids, from which they will be at once distinguish-

ed by the anterior curvature of the outer veins of the wings.

The larvae are wholly unknown. For a discussion of the rela-

tionships of the family, as also a bibliogra})hical list, see

Kansas University Quarterly i, 101.

TABLE OF GENERA.
1. Palpi two-jointed, large; tlie second vein from the discal vein termi-

nates beyond the tip of the wing. . . Apiockra Westwood.

Palpi one-jointed, small; the second vein from the discal cell terminates

before the tip of the wing. ....... 2

2. Anal cell closed Rhaphomidas Osten Sacken.

Anal cell open. Apomidas CoquiUett.

19. NEMISTRINID.E.

Species of moderate size, not elongate, thinl}^ or densely

pilose. Xeuration complicated, the fourth and fifth veins are

curved forward to terminate before the tip of the wing, the

anterior cross-vein is obsolete, that is the third and fourth

veins coalesce for a short distance ; basal ciells long. Antennae

small, short; third joint simple, with a terminal, slender,

jointed style. Proboscis sometimes elongate. Ovipositor of

the female elongate, often slender. Tibia? without spurs

;
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erapodia developed pulvillifonn, but, with tlie ])ulvilli often

minute.

Throughout the worhl about one hundred species of this

family are known, the larger part of which are from South

America and Australia. Only six species are known from

North America and two or three from all Europe. Some of

the species have the wings with numerous cross-veins, almost

recticulate in appearance. Me(/isfof/ii/nchus longirostris from

Africa, though only about two-thirds of an inch in length has

a proboscis nearly three inches long. The flies are flower

flies, resembling in their habiis the Bombyliida?.

But little is known of the larvae. The females of Hlrmon-

eura ohscura have been observed laying their eggs deeply

within the burrows of Anthaxia, a wood-boring insect, in the

pine rails of fences. The eggs were found in clusters and the

young larvae hatched from them differed very singularly from

those of a more mature growth. They are more slender, but

differ chiefly in having each of the abdominal segments from

the sixth to the twelfth provided with a pair of false legs

bearing a single elongate seta at the tip, the hooks pointing

backward ; on the thirteenth segment there are two pairs of

similar setae, the hooks of which, however, point forwards,

thus enabling the larva to attach itself firmly and raise itself

erect. These young larvae issued in great numbers from the

burrows in which they were hatched and, placing themselves

erect, were blown away by the wind. Here for a time they

have not been followed, but it is probable that they attach

themselves by the aid of the ventral hooks to the bodies of

large-sized beetles, by which they are carried into the ground

when tlie female enters to deposit her eggs. Tliis is probable

from the fact that hundreds of pupte and pupa skins were

observed near the fence. On searcliing below these the larval

skins were found at a depth of about two inches and still

deeper were found the remains of the beetles, Bhizotrocjus

solstitial is, in some instances with the larva? yet within them.
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TABLE OF GENERA.
1. Proboscis short, protruding but little from the oral opening; eyes bare

or pilose; two or three submarginal cells. Hirmoneuba Meigen.

Proboscis long, directed backwards ; antenns broadly separated ; eyes

bare; ovipositor of the 9 composed of two slender lamellae; three

submarginal cells present. . . Rhynchockphalus Fischer.

20. MYDAID^.
Rather large to very large, thinly clothed or bare, elongate

flies. ]N"eiiration complicated, the basal cells long; the fourth

vein always terminating at or before the tip of the wing.

Antennae elongate, the third .joint flattened, with a terminal

lamella. Front excavated between the eyes. Ocelli wanting.

Proboscis short, with fleshy labella and without palpi (in our

species). Em podia very little developed, not pulvilliform.

The family Mydaidse comprises only about one hundred

known species, but among them are the largest of the order,

a few measuring two inches in length and rivaled only by the

Acanthomeridae among the other families of diptera. The
larvae of species of Mijdas live in decaying wood, atid it is

probable that all the menibers of the family have similar

habits. They are known to be predaceous in some cases upon

the larvae of beetles. The larvae of M. fulvlpes are nearly

two inches in length,' with swellings below the abdominal seg-

ments for locomotion ; the body is depressed and somewhat
widened, with the posterior extremity broader and obtuse.

The pupa of M. clavatus has as its anterior end two strong,

sharp, outwardly curved hooks ; the flrst abdominal segment

has, on its anterior border above, a row of very long, erect

spines curved backward at the tip. Another series of spines

is situated on the anterior border of the last segment, and, on

the same segment there is a pair of hooks at the tip curved

downward.
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TABLE OF GENERA.

1. Terminal segment of the 9 abdomen witli a circlet of spines. . 2

Terminal segment without circle of spines.* . Mydas Fabricius.

2. A small cross-vein runs into the hind margin of the wing between the

anal cell and the tip; hind tibiaj of 9 "ith spurs.

EcTYPiius Gerstaecker.

No such small cross-vein; hind tibia> of 9 without spurs at the tip.

Leptomydas Gerstaecker.

21. BOMBYLIID^.

Medium sized to small flies ; often with abundant, long, del-

icate pile. Head as broad or narrower than the thorax, often

spherical in shape, closely applied to the thorax. Eyes large,

ofteit contiguous above in the S and rarely also in the 9.

Antennae porrect, usually of but moderate length ; third joint

simple; style usually small and indistinct and sometimes

wholly wanting. Ocelli present. Proboscis usually project-

ing from the oral cavity, and slender ; sometimes elongate

;

at other times short, with broad labella. Abdomen composed

of from six to eight segments, slender in a few genera only.

Legs moderately long, weak, with short, weak bristles or

spines. Pulvilli sometimes rudimentary, the empodia almost

always so, the tarsi and claws small. Tegulse small. Wings

often with dark markings; two or more submarginal, three or

four posterior cells present; discal cell present in all our

genera ; anal cell closed in or near the border of the wing, or

narrowly open.

The family Bombyliidse comprises about fifteen hundred

known species. Most of them are swift flying insects, often

Li.,^ /v^i'vC-KWO.

* "Generis EctyjiM proximum, differt : antennis elongatis, segmento pe-\

nultimo cylindrico, ultimo, 9> firciter duplo longiore, compresso, basi / (•.- ^

parum dilatato, apice obtuse acuminate 9> duplo breviore, obtusiore, abdo- k, U>~L.yffi~^

minis segmento ultimo inermi, cyathiformi, utrinque, parum dilatato.
;

Long, i'lo mm. undique niger, abdomine nitente, alls violaceo micanti-

bus, extremo apice albidis

—

V. pliyllocerus, Kocky Mts."

Phyllomidas Bigot.

; ( ;

.

o
^.r
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hovering motionless in the air for a time and darting away

like a flash. They seek sunny places in woodland roads,

about blossoms or on rank vegetation. The Anthracinte are

a group especially characteristic of arid regions. In general

the members of the family are prettily and delicately marked,

and their life histories are often very interesting. In the

adult state they are flower flies, feeding upon the pollen and

honey deep within the blossoms, extracted by aid of their long

proboscis. The larvae of species of Ajiha'hantus and Systo'chus,

occurring in western America, are found in the egg-pods of

the locust, Caloptenus spretus. "The larvaB begin to trans-

form themselves into the pupa state early in the summer, and

the pupa pushes itself half way out of the ground in order to

disclose the fly. They continue to issue during the summer
months. As a rule but one year is required for full develop-

ment. Aphoebantus is first observed as a yellowish white

grub, about half an inch long when extended, it being usually

curved so that the head and tail nearly meet. It is usually

found in a case of locust eggs which it has devoui'ed, pushing

the empty shells aside, and at last occupying the space where

were twenty-one to thirty-six eggs. Often it is found in a

little space below a number of egg-cases, as though it had

feasted off the contents of several nests" (Riley). The larvae

of Anthrax have been found parasitic upon Megachile, Osmia,

Odyneriis, Mtwiestra, Noctiia and Agrotis ; those of Argyra-

mo'ha upon Pelopmus, Megachile, Cemonus, Osmia and Calico-

doma ; those of Bomhylius upon Andrena and Colletes ; those

of Toxophora upon Eumenes ; those of Callostonia in the egg-

cases of Caloptenus itaiiccc\ those of Systropus wpon Lima-

codes, etc.

TABLE OF GENERA.
1. The bifurcation of the second and third veins takes place opposite or

nearly opjxjsite the anterior cross-vein, tlie distance not exceeding

the length of the cross- vein ; the second vein forms a knee at its

origin, the third vein in a straight line with the prefurca. . 2
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Tlio hifui-fiitioii of the sefoiid and tliird veins takes place at a trreater

distance from the cross-vein, usually at an acute angle. . . V.)

2. Antennal style distinct, tliat is it is separated from the third joint or

from the styliform prolongation of the joint by a distinct suture. 3

The third joint not with a distinct style separated by a suture, the style

when present very minute. ....... 8

3. Antennal style with a pencil of hairs at the tip; pulvilli distinct; front

tibiae with bristles 4

Antennal style not terminating in a pencil of hairs; three or four sub-

marginal cells present. ........ 5

4. Outer submarginal cell bisected by a cross-vein (Spogostylicm Coquil-

lett non Macquart) Coquillettia, nov.

Outer submarginal cell not bisected by a cross-vein, the anterior branch

of the third vein sometimes connected with the second by a cross-

vein (Argyramceba Schiner). . . Spogostylum Macquart.

o. Pulvilli distinct Aldkichia Coquillett.

Pulvilli rudimentary or wanting 6

0. The outer submarginal cell divided by a cross-vein, making four sub-

marginal cells Hypkralonia Rondani.

The outer submarginal cell not divided by a cross-vein. . . 7

7. First posterior cell bisected near its middle by a cross-vein.

ExopTATA Coquillett.

First posterior cell not bisected
;
posterior claws with a basal tooth.

ExopROSOPA Macquart.

8. Eyes of male contiguous at the vertex; anal cell closed.

AsTKOPHANES Osten Sacken.

Eyes of male not contiguous at the vertex; anal cell open. . . 9

9. Anal cell widest at its middle 10

Anal cell widest at the margin Mancia Coquillett.

10. The second vein strongly contorted at the end in the shape of a recum-

bent letter S ; three submarginal cells present.

DiPALTA Osten Sacken.

The second vein not strongly contorted at the end. ... 11

11. Three submarginal cells normally present; proboscis elongate.

Stonyx Osten Sacken.

Two submarginal cells normally present. . . . . .12
12. The contact of the discal cell with the third posterior not much longer

than its contact with the fourth posterior; proboscis long; sides of

the abdomen with fringe of scales and not with hairs only.

Lkpidanthrax Osten Sacken.

8
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Tlie contact of the discal cell with the third posterior at least twice as

long as its contact witli the fourth posterior, the latter contact often

merely punctiform. ..... Anthrax Scopoli.

13. Wings with three posterior cells. 30

Wings with four posterior cells 14

14. First posterior cell closed 15

First posterior cell open. ........ 22

15. Three subinarginal cells present. 16

Two subniarginal cells. ........ 17

IG. Head broader than the thorax
;
posterior orbits not excised.

Pantarbes Osten Sacken.

Head narrower than the thorax
;
posterior orbits excised.

Triplasius Loew.

17. First basal cell longer than the second. ..... 18

First basal cell not longer than the second. .... 21

18. Proboscis verj' short, not protruding beyond the oral margin ; anal cell

usually closed; large species (Cen. America). Anisotamia Macquart.

Proboscis more or less elongate ; anal cell open. ... 19

19. First posterior cell closed at some distance from the border of the

wing. ........... 20

First posterior cell narrowed, or closed in or near the margin of the

the wing; small species (5-6 mm.) . Thlipsogaster Rondani.

20. Head comparatively small ; the emargination of the occipal orbits al-

most imperceptible BOiMBVLirs Linne.

Head broad ; emargination of the occipital orbits distinct.

Heterostyldm Macquart.

21. Face thickly clothed with pile. . Anastcechls Osten Sacken.

Face sparsely clothed with pile. . . . Systcechus Loew.

22. Two submarginal cells present 27

Three submarginal cells present. ...... 23

23. Bare species; tibia without bristles. . Amphicosmus Coquillett.

More or less pilose species ; tibiae with bristles. .... 24

24. Antenna; as long as the head, the third joint not longer than the first

two together. .......... 25

Antenna; sliorter than the head, the third joint twice as long as the first

two together. ...... Exepacmds Coquillett.

25. First antennal joint not thickened. ...... 26

First antennal joint extraordinarily thickened. . Ploas Latreille.

26. "Scutellum deeply sulcate longitudinally". Geminaria Coquillett.

Scutellum convex, not sulcate. .... Lordotts Loew.



BOMBYLIID^. 67

27. Anal cell open oO

Anal cell closed 28

28. Proboscis sliort Oncopockra Macquart.

Proboscis elongate. ......... 29

20. Third joint of the antenna? with long bristly hairs ; face with long hair.

AcREOTRicHUS MacQuart.

Tiurd joint of the antenna; without or with short bristly hairs above;

face bare or shortly pilose. .... Phthiria Meigen.

00. Body clothed with more scales than hairs, gibbose; antennas long, the

first joint unusually long. . . . Lepidophora Westwood.

Body clothed chiefly with hair, or else nearly bare. ... 31

01. Body more or less pilose; tibiae usually bristly. . . . o2

Boily bare ; tibiae bare or feebly bristly. ..... 37

32. Both basal cells of equal lengtli. . . '. Sparnopolius Loew.

First basal cell longer than the second. ..... 33

33. Third antennal joint but little longer tlian the first; mesonotum of

male sometimes muriacate and the costa denticulate. Eclimus Loew.

Third joint of the anteniue more than twice the length of the first, bul-

bous at the base. ......... 34

34. The origin of the second vein takes place before the proximal end of

the discal cell at an acute angle. ...... 35

The origin of the second vein is beyond the proximal end of the discal

cell and is rectangular. . . Desmatonkuka Williston.

35. Third antennal joint scarcely longer than wide. Eucessia Coquillett.

Third antennal joint much longer than wide. .... 3{i

3(i. Face projecting in profile EpACMtisClsten Sacken.

Face retreating. ...... Apikebantus Loew.

37. Ocellar tubercle situated near the hind edge of the front. . . 38

( )cellar tubende situated near the middle of the front.

Metacosmis Coquillett.

38. Antennae elongate, third joint flattened, the style flattened and com-

posed of two distinct segments. . . Dksmato.myia Williston.

Antenna? not elongated and with a distinct bisegmentated style.

Paracosmits Osten Sacken.

30. Slender, elongate species. ........ 40

Shorter, more thick-set species, tlie abdomen never cylindrical. 41

40. Females holoptic like the males; alxlomen enlarged at its extremity.

Systr()PU.s Wiedemann.
Females dichoptic; abdomen cylindrical, not enlarged at the extreniit}'.

Doi.KHOM ^ lA Wiedemann.
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41. Three submarginal cells 42

Two submarginal cells. . . . - . Gkkon Meigcn.

42. Body clothed with more scales than hairs; abdomen decumbent ; an-

tennas long. ToxopiiOR.v Meigen.

Cody clotiied chiefly with hair ; abdomen not decumbent.

RnABDorsELAPHUs Bigot.

22. THEREVID^.
Eather small or moderate sized, elongate, bristly, sometimes

pilose, predaceous flies. Eyes of the male contiguous ; front

in the female not excavated. Antennae composed of three

joints, the third simple, with a terminal style, sometimes

wanting. Proboscis projecting, the labella broad. Ocelli

present. Abdomen elongate
;
genitalia moderately or but lit-

tle prominent. Legs with bristles ; empodia wanting. Third

longitudinal vein of the wings furcate, the posterior branch

terminating beyond the tip of the Aving ; five posterior cells,

anal cell closed toward the margin of the wing.

This family comprises only about two hundred known spe-

cies, with bitt few genera broadly distributed over the world.

The flies resemble the Asilidae somewhat, and have habits

not dissimilar, though much less active. The proboscis has

fleshy labella, instead of the horny tip of the Asilidae, and the

legs are less stout—in many species they are easily broken off

when captured. Their food is chiefly other diptera, for which

they lie in wait upon leaves and bushes, or upon the bare

ground. The larvae have a short, eyeless, nonretractile head,

the antenna? small and short. The body is slender and snake-

like, showing apparently nineteen segments. Anterior spira-

cles situated at the end of the first segment behind the head
;

posterior spiracles on the apparently seventeenth segment.

The larva?, live in the earth and decomposing wood, or in sand,

feeding upon other insects or upon vegetable matter, ordure,

etc. The pupre are free; they have in front laterally project-

ing spinous ])oints.
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TABLE OF GKNEKA.

1. First posterior cell entire, not intersected by a cross- vein. . . 2

" First posterior cell divided by a cross-vein into two cells ; first antennal

joint unusually large." . . . METAi'intAGMA Coquillett.

2. Head much broader than long. ....... 3

"Head not as broad as long, vertical diameter of eyes equaling their

horizontal diameter; first joint of antenna' unusually large and pol-

ished" Nehritus Coquillett.

3. Third joint of antennffi short, the first thickened. . Tabuda Walker.

Third joint of antennas as long or but little shorter than the usually

slender first joint. . . . . . .
,

. . . 4

4. Face bare or pubescent Psilocephala Zetterstedt.

Face pilose. 4

6. Foui^tii>Qsteriopbe41 closed.r\. . . r~\^ Theeb-ya Latr^^ille.

"~!Fouxth posf^rtor cell open. •^^'^n; / • ii|ALiNEURA~^Kon(Llni.

23. SCENOPINIDtE.

Flies of moderate or small size, black in color and bare.

Front not excavated; face bare, short and broad. Antennae

approximated at the base, the first two joints short, the third

elongated, simple, without style or arista. Proboscis conceal-

ed
;
palpi cylindrical, bristly at the tip. Ocelli present. Males

usually holoptic. Thorax rather long, moderately convex,

though apparently much so from the low position of the head.

Scutellum broad and short, without spines or tubercles. Ab-

domen flattened, more or less elongated, composed of seven

segments. Tegiihe small. Empodia wanting. Third longi-

tudinal vein of the wing furcate ; basal cells long, the first

much longer than the second ; three posterior cells, the first

narrowed in, or closed before the margin ; anal cell closed.

The larvae resemble closely those of the Therevidse. They

are very long and slender, having apparently nineteen seg-

ments, due to each of the abdominal segments except the last

being divided by a strong constriction. The larvae have been
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I'ouud in decaying fnngi and wood and under carpets or in

furniture, and are supposed to be carnivorous. The flies are

not very active in their habits, and because of the frequency

with which they are observed on window-panes are usuall}'

called window-flies.

TABLE OF GENERA.

First posterior cell narrowed ; legs rather stout. Scenopinus Latreille.

First posterior cell closed before the margin of the wing; legs slender

(Mexico). ..... PsEUDATRicHiA Ostcu Sacken.

24. ACKOCERID.E.

Small to large, never elongate, pilose or nearly bare flies.

Head small or very small, chiefly occupied by the large eyes,

which are usually contiguous in both sexes above or below, or

above and below the antennai; two, three or no ocelli present;

antennae composed of two or three joints, with or without a

terminal arista or style. Proboscis rudimentary or long,

sometimes very long. Thorax large, spherical ; tegulse very

large and inflated; scutellum large. Abdomen closely united

to the thorax, large and inflated. Legs rather stout ; the tarsi

with three membranous pads under the claws. Neuration

variable, the veins sometimes weak and indistinct.

This family, the Acroceridoe or Cyrtidee, comprises a small

number of curious flies with curious habits. They are easily

recognizable by their small head and large, inflated tegulai.

No family characters can be drawn from the neuration, owing

to the great differences often existing between forms other-

wise related. In the few forms in Avhich the larvae are known

they are all parasitic upon spiders or their cocoons. " In

the spring of 1887, while hunting for spiders, I found hanging

in cobwebs several soft white maggots and pupae. The webs

were genei'ally old and out of repair, and a closer examination

showed that there no living spider Avas in them, but almost

every one had an empty skin of a common spider Aitiaiirohiiis
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si/Ii'estrls, nearly full grown. The skin of the legs and thorax

were not clean like a moulted skin, but dirty and opaque, as

though eaten out, and the skin of the abdomen when present

was torn and shriveled. From this I concluded that the mag-

gots came out of the spiders, and from their size must have

nearly filled them. The maggots varied considerably in size,

the largest being a quarter of an inch long, while others were

not more than half as large. The hinder half of the body was

thicker than the front half and nearly spherical. They hung

head downward, holding to the web by their jaws and were

also partly supported by threads under and around them."

The author of the foregoing, J. H. Emerton, reared from other

specimens of these larvse a fly belonging to the genus Acrocera.

The larvai of Astomella Lindelii, according to Brauer, are so

lodged in the abdomen of the spider that the posterior termi;

nal stigmata are iu relation with the lung-tubes of the spider.

The eggs are said to be deposited on dried twigs.

TABLE OF GENERA.
1. Antennae witli a terminal bristle. .... /"^^^ • /^ 3

Antennaj without terminal bristle or style. . .

'

. \ . 2!

2. Antennae short, third joint rouniled, with terminal bristly hairs. . 3

Antennae elongate 7

3. Antennae inserted near the moutli. ...... 4

Antennae inserted toward the vertex 6

4. Wings with a stout costal spur near the tip of the auxiliary vein.

Pterodontia Gray.

Wings without sucli spur; anal cell absent 5

5. Proboscis rudimentary. ...... Oncodes Latreille.

Proboscis elongate, directed backwards (Central and South America).

Phii.opota Wiedemann.
(). Venation complete; eyes pilose Opsebius Costa.

Venation more or less obsolete; eyes bare. . . Acrocera Meigen.

7. Proboscis rudimentary. . .8
Proboscis elongate ......... .9

8. Eyes bare (Mexico). Appeleia Bellardi.

Eyes pubescent. . . . . . . . Ocnvka Ericlison. ->

9. Ocelli wanting; large flies Lasia Wiedemann. ^

Ocelli present; moderately large flies. Euloncha Gerstaecker.
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25. LONCHOPTElUDiE.

Small (2-4 min.) slender, brownish or yellowish flics. An-

tennae short, porrect ; third joint simple, circular in shape,

with a terminal bristle. Ocelli present. Scutellum with two

bristles. Legs long, bristly
;
puh'illi very small ; empodia

wanting. Wings lancet-like, pointed; the three basal cells of

moderate size and of nearly equal length ; fourth longitudinal

vein furcate and united with the fifth near the base ; first

longitudinal vein short, second and third not furcate ; the

anterior cross-vein lies near the base of the wing, in front of

the middle of the second basal cell and is oblique in position.

There is but one genus in this family, Lonrhoptera, the

members of which are found, often in abundance, in the grass

or upon stones along the margins of shady brooks. The -lar-

vee are flat with long bristles on the first, second and last seg-

ments
;

posterior spiracles broadly separated on the last

segment, short and tubular. Head not differentiated, the

body composed of ten segments, tlie last one apparently com-

posed of two. Pupae enclosed in a puparium, orthorrhaphnus.

26. EMPIDID^.
Small to moderately large, elongated, predaceous flies.

Head small, more or less spherical, not closely applied to the

thorax. Males holoptic or dichoptic, the front never exca-

vated. Antetanse porrect, approximated at the base, composed

of three simple joints, the first two of which are often small

;

third joint variable in shape, with or without a terminal arista

or style. Face without mystax. Proboscis short or long,

projecting forward, downward or backward. Ocelli present.

Abdomen composed of from five to seven segments, male gen-

italia prominent and of complicated and variable structure

;

ovipositor projecting, pointed. Teguke small. Legs often

with peculiar structural characters—the coxa? or femora elon-

gated, the femora thickened and with spines below, the meta-
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tavsi flattened, etc.; })ulvilli present, tlie enipodia usually

membranaceous and linear. Xeuration variable ; the discal

cell sometimes absent, the third longitudinal vein furcate or

simple ; three or four posterior cells present ; anal cell often

shorter than the second basal cell, closed before the margin of

the wing*; sometimes wholly wanting.

The family Empididaj is a large one, including many genera

and species. Most flies belonging here will be at once recog-

nized, but there are some, especially those of the subfamily

Tachydrominse, which have such peculiar neuration that they

are apt to lead the student astray ; some may even be sought

for among the smaller Muscids. The flies are all predaceous,

though obtaining part of their food at times from flowers.

Many species, especially those of Empls and Hhamphotnijhi

often fly in swarms, dancing up and down over running brooks,

in the shade of trees or about shrubbery. Very rarely do any

species reach the length of ten millimeters, and some are not

more than three in length.

The larvae are cylindrical, with small swellings on the under

side, from the mesothoracic segments, for locomotion. They

are probably carnivorous and live in the earth, under leaves

or other decaying vegetable matter. The pupa? are free, with

two porreet points at the anterior end.

TABLE OF GENEKA. '^x«-«—

f" 1. Anal cell closed in the bonier or narrowly open; body without macro- ^^ii^ji^w^^^^V.

cha;ta3. ........ IIilakimokphinm:.

Anal cell closed before tlie border wlien present. ... 2

2. Anal cell wanting ; when present the front femora shorter or but little

longer than their coxa?. Tachydkomin.i;.

Anal cell present; front femora much longer than their coxaj. . 8

* Mythicomiiid, a genus of doubtful relationship, has the anal cell open.

In Hilarimorjiha it is closed in the margin. Hoth genera also differ from

other Enipidida? in being destitute of niacrochajtaj. Osten Sacken and

Schiner locate the latter genus among the Leptida?. If that view is ac-

cepteil, Mi/tliiroini/ia should jirobably ac('omi)any it.
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3. Posterior basal transverse vein, i. e. the vein whicli limits the anal cell,

parallel or nearly parallel with the hind border of the wing.

Empidin^k.

Posterior hasal transverse vein not parallel with the hind border of the

wing. IlYBOTINiE.

HILARIMORPHIN^.
1. Second vein very short, terminating in the first; discal cell present.

Mythicomyia Coquillett.

The second vein terminates in the costa ; discal cell wanting.

HiLARiMORPHA Scliincr.

HYBOTINiE.

1. Third longitudinal vein furcate; first submarginal cell closed.

Blephakoproctus Loew.

Tliird longitudinal vein simple. ....... 2

2. Anal cell shorter than the second basal cell. .... 3

Anal cell as long or longer than the second basal cell. . . . 4

3. Third antennal joint conical ; bristle terminal. Leptopeza Macquart.

Third antennal joint ovate; bristle subdorsal.' Ocydromia Meigen.

4. Origin of the second longitudinal vein nearer the humeral tlian the an-

terior cross-vein; wings usually spotted. . Syneches Walker.

Origin not nearer the humeral cross-vein ; wings not spotted. . 5

5. Vein between the first and second basal cells indistinct. Syndy'AS Loew.

Vein between the first and second basal cells distinct. Hybos Meigen.

Riiamphomvia Meigen.

Cyrtoma Meigen.

EMPIDIN^.

1. Third longitudinal vein furcate.

Third vein simple. .....
2. No discal cell.

A discal cell present

3. Proboscis distinctly longer than the head.

Proboscis not longer than the head.

4. All the legs of nearly equal length; hind femora much thickened.

Pachymeria Ste])hens.

Hind legs longer than the others, their femora but little or not at all

thickened............ 5

5. Proboscis slender, directed backward or downward. . Em pis Linne.

Proboscis moderately thickened, directed forward.

Iteaphila Zetterstcdt.
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G. Antenna' vory short, appart'iitly two-jointcil, tlic third joint t'om])resso(l,

with a short, thick, unjoiiitcd style. . Hokmopeza Zetterstcdt.

Antenna; not very sliort, distinctly tliree-jointed ; tliird joint awl or

pear sliapcd or spherical, with a two-jointed terminal style or

bristle. 7

7. Proboscis as loncj as the licad, vertical ; anterior metatarsi usually thicik-

ened in the 2- . . Hilara Meigen.

8. Proboscis shorter than the head, horizontal ; anterior metatarsi of the

$ not thickened Gloma Meigen.

TACHYDKOMIXJE.

Third longitudinal vein furcate; discal cell present; anterior coxfe much
elongate. ..... ..... 2

Third longitudinal vein simple ; discal cell wanting. ... -5

Front femora nmch thickened ; two posterior veins arise from the discal

cell. ...."... Hemerodromia Meigen.

Front femora not much thickened ; three posterior veins arise from the

discal cell 3

Antenna; with a long terminal bristle. . . Ardoptera Macquart.

Antennae with a short terminal bristle or style. .... 4

Sixth vein obsolete before reaching the margin. Clinocera Meigen.

Sixth vein not obsolete before reaching the margin ; antennae with a

very short terminal style. . . . Synamphotera Loew.

Anal cell, or at least the posterior basal cross-vein, present; antennje

with a long terminal bristle. . . . Tachydkomia Meigen.

Anal cell wholly wanting.

Front femora thickened.

Front femora not thickened.

Arista terminal. .....
Arista subdorsal. .....
Arista terminal. .....
Arista dorsal. .....
l*roboscis short, vertical

;
palpi broad. .

I'roboscis slender; palpi narrow, slender.

7

8

Tachypeza Meigen.

l*fioNEUTiscA Loew.

Drapetis Meigen.

9

. Stilpon Loew.

Phoneitisca Loew.
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27. DOLICHOPODIIXE. ^
ISY PKOF. J. M. ALDRICH. '

Small flies, never exceeding IT nun. in length, almost always

green in ground color, usually shining, more rarely dusted

with gray or brown, sometimes pure yellow or almost black.

As a family they are distinguished from their nearest allies

by the absence of the cross-vein between the discal and second

basal cells, these uniting to form a single cell.

Head about as wide as the thorax (much wider only in

Tsilopina^), usually a little wider than high; the face bare,

very wide to very narrow, or the eyes contiguous below the

antennffi ;, front generally widening rapidly above (in Dia-

jjliorus the eyes sometimes contiguous above), with bristles

on the vertex onl3^ Posterior orbit with a well delined row

of short, erect bristles (toward the mouth indistinct in Hydro-

])horinie and some other genera); proboscis flesh}-, short,

retracted, rarely a little protruding ; antennue three-jointed,

inserted more or less above the middle of the eyes, the flrst

two joints never much elongated, the third commonly oval,

but in several genera lengthened ; arista dorsal, sul)a})ical, or

completely apical. Thoi-ax higlrtn- and longe^r than witlej^with

r.egiihirly-a¥«tn-ged bristles on tlie dorsum; m some genera a

well-marked flattened or concave area before the scutellum.

Abdomen tarpertug^ conical or a little compressed (in Hi/di-o-

jjlionis and Scellus sometimes peculiarly small and retracted),

without noticeable bristles in most genera ; the jnale hypopy-

gium usually prominent, varying greatly in form, and in the

degree in which it is concealed in the abdomen. Coxa:^ gen-

erally short, legs in most genera of medium length, sometimes

elongated, those of the male frequently developed into some

ornamental structure ; the front femora ar^ thickened in a few

genera. Wings usually hyaline, yet often with dark mark-

ings, whicli may take the form of a definite pattern, or may

follow the vidns indistinctlv, or mav be evenly diffused
;

in



DOLTniOPODID.i:. 77

soine cases the males have small snow-white spots in the tip

of the wing. Anal cell always very short.

This family perhaps surpasses any other natural groiip of

animals in the variety of sexual ornaments possessed by the

males. These are paraded before the females, as are similar

ornaments in the peacock and turkey-cock. See " Courtship

Among the Flies", American Naturalist, Jan. '94, p. 35.

They may occur in almost any external portion of the body.

In a careful examination of a large number of species, I have

never found any two in wliich they are identical. I am ac-

quainted with at least fifty different forms of tarsal modifica-

tion alone, every one of which is distinctive of its species.

Nevertheless some species seem to offer no noticeable sexual

differences beyond the presence of the hypopygium in the

male ; even this is in some cases but little visible.

In adult life all are predaceous, capturing chiefly the

minuter soft bodied flies, which they enclose within their soft

labella, while extracting tlie juices ; the larvae are, as far as

known, feeders on decaying vegetation.

The following table is designed solely to enable beginners

to detei-mine the genera of their specimens : it does not, there-

fore indicate anything about the natui'al relations of the gen-

era to each other. It4s-based on male specimens only-, since

"otherwise- i4-fl«ist-4tave included many obscure and difficult

characters, -^^^v , j£y(uy^/wfa/^A> c>'*^

'^ TABLE OF GENERA.
1. Fourtli longitudinal vein with a widely divergent fork on the front side;

or if not, the head wider than the thorax, face wide, and tlie front

<leeply excavated (Psilopina^). . .-•
'."'"^ .'

\ ... 2

Fourth vein simple or merely broken, front not excavated. . . 5

2. Fourth longitudinal vein not forked. . . Aptoutims Aldrich-z/ct^tiC-^wK^

Fourth longitudinal vein forked o ^zlU^'-^'^

']. Tegular cilia black, third longitudinal vein curved gently back at tij),

scutelluni witli four large bristles. . . . Fsii-oprs Meigen.

Tegular cilia pale, third vein distinctly curved forward at the tij), scu-

telluni with two laru'c and usuallv two small l)ristles. . . 4
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4. Face wide, frbnt deeply excavated. . &Kjij«»TOF9 iLeHt^&-A]4rT(rh'.

Face narrow, front scarcely excavated. . Lkptorhethum Aldrich.

5. Fourth longitudinal vein bent forward, forming an apical cross-vein;

posterior cross-vein very oblique, parallel to the margin of the wing.

Plagioneurus Loew.

Posterior cross-vein nearly transverse, usually no apical cross-vein.

C. Hind metatarsi with large bristles above 7

Hind metatarsi without large bristles above 8

7. Face in male reaching the lower corner of the eye.

Hvc;k<>(jELi;U'rHLh LOfw.

Face in the male not reaching the lower corner of the eye.

DoLiCHOPUS Latreille.

8. Hypopygium long, extending forward under the venter. . .

Hypogygiiim short, not extending forward under the venter. . 21

1). Arista short-plumose. ......... 10

Arista pubescent or bare. ........ 12

10. Fourth vein beyond the posterior cross-vein gradually convergent

toward the third PoK^H.-OBtmnrtTS-^Wt.'^^

Fourth vein shortly before the tip quite suddenly bent toward the "^
third.* 11 '

11. Hypopygium pedunculate, slender, without long, branching appendages

Pelastoneurus Loew.

Hypopygium sessile, with long, branching appendages.

MjaIAEJifeA^Tt>KKL'KU S Aldiit h

.

12. Before the scutellum the posterior third of the thoracic dorsum is hol-

lowed out, or at least flattened down to a plane. . . . lo

Before the scutellum convex as usual. If5

lo. Hy])opygium long, pedunculated. 14

Hypopygium short, sessile or nearly so. ..... 15

14. Bristles of the thorax yellow. . . Ai'Hantotimus Wheeler.

Bristles black. Medeterus Fischer.

15. Color of body yellow, sometimes with a little black.

Neurigona Rondani.

Color of body chiefly metallic, sometimes dusted ; legs very long.

JXL^iTvinMYTA Aldrich.

* If with a marked concavity toward the apex, see Paraclius, in which

the pubescence of the arista is rather strong.
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10. TIio face of the male extends below the ej-es, hanging down before the

mouth, apron-like Polymkbon Osten Saeken.

The face of the male reaches as far down as the lower edge of the

eye 17

The face of tiie male does not reach so far as the lower edge of the

eye 18

17. Third antennal joint of the male rudimentary, the long arista with a

disk at the end. Maculi.ocerus Mik.

AntennfB of simple structure. . . Tachyteechus Stannius.

18. Third and fourth veins towards the tip parallel or nearly so. . 19

Third and fourth veins toward the tip distinctly convergent. . 20

19. First antennal joint bare above, third joint elongate in the male.

rELoKOPEODES Wheeler.

First joint hairy above. .... Gymnopternus Loew.

20. The last segment of the fourth vein gradually approaching the third.

Hercostomus Loew.

Last segment near the middle abruptly curving forward, then grad-

ually resuming its former course, making a segment of a circle, the

concavity outwards, and ending near the third vein. ^/'

Paraclius Bigot. ^ "-"^

21. Costal vein extending to tip of third vein, the latter part of the fourth

vein evanescent or partially so. . . . Asyndetus Loew.

Costal vein extending to tlic tip of tlie fourth vein, which is of the

usual strength. 22

22. Sixth vein wanting (minute species, not shining, tlie first vein reaching

only a fifth of the length of the wing). . . . Achalcus Loew.

Sixth vein present, at least for a short distance. ... 23

23. First antennal joint hairy above. ...:.. 24

First antennal joint bare above. ....... 29

24. Second antennal joint with a thumb-like projection fitting into the

inner side of the third Syntormox Loew.

Secortd antennal joint without such projection. .... 25

25. Fourth vein before the tip sharj)ly curved toward the third, nearly

reaching it at the margin. . . MET,Aj;Ji*M-STt>N-i«fRTT5f Aldrich.

Fourth vein near tlie end parallel with the third or only moderately

convergent. '......-.. 20

20. Arista dorsal, third antennal joint of usual size, paljii of male large,

face wide. ....... Diostracus Loew.

Arista dorsal, palpi small, face very narrow. . Anepsius Loew.

Ari.sta neai'ly or (|uitc at the end of the large, pointed third joint. 27
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27. Iliiul coxtC witwout erect Iniirs on the outer side, third and fourtli veins

near the tip convergent HYPOciiARASsus-Nirlr/TlirC.

Hind coxEe wit4i one or more erect hairs, third and fourtii veins paral-

lel, wings wide. ......... 28

28. Scutellnni witli smaller hairs on the disk besides the marginal Ijristles.

^La&iajiuxra-M ik

.

Scutelluni bare, except for the bristles. . . Argyra Macquart.

29. Posterior third of thoracic dorsum, before the scutelluni, concave or

at least distinctly flattened. . - 30

Dorsum rounded as usual. ........ 32

30. Bristles of thorax yellow Ciikysotimcs Loevv.

Bristles black, rarely brownisli 31

31. Fourth vein parallel with the third beyond the cross-vein, or nearly so.

Xantiiochlorl'S Loew.

Fourth vein converging toward the third beyond the cross-vein, either

gradually or by a double curved/' ii,. )«>_(• . . (TO-bark"l:tr4^3.

32. Wings elongate, the posterior cross-vein considerably beyond the mid-

dle, less than its length from the apex of the fifth vein (Hydroj)ho-

rinse) 33

Wings not elongate, cross- vein scarcely' beyond the middle, more than

its length from the end of the fifth vein (if less, the hind metatarsus

shorter than the following joint). ...... 35

33. Fore femora slender Liancalus Loew.

Fore femora more or less incrassated, with spines below. . . 34

C^ cU^Jk£^^^'^^,'^'i Spines of fore femora very short, thoracic dorsum without well marked

(U<?^vU.t^^ J'°"^7"7-
•

• • •
. „:

";-««-— i';^ii^--

\) ^ \ » Spines of fore femora long, dorsum with pollinose lines. Scei-lus Loew.

35. Outer appendages of the hypopygium long, filiform.

Nkmatoproctus Loew.

Outer appendages not long and filiform. ..... 3(5

30. Second antennal joint with a thumb-like jirojection along the iimer

side of the third (Synarthrus Loew). . . . Syntormon.

Not with such projongation. . .37
37. Eyes contiguous or nearl}' so below the antennae. . . . 38

Eyes contiguous above the antennte. . . Diaphorus Meigen.

Eyes closest together at the level of the antenna;, diverging above and

below ; middle legs of male distorted. . Campsunkjmus Walker.

Eyes not approximated. . 30
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;18. Pulvilli of male fore tarsi conspicuously enlarged. Eutarsus Loew.

rulvilli of male not enlarged. . . . Chrysotus pt. Miegen.

39. Thorax bright green, abdomen yellow, with a good deal of silvery pol-

len. ......... Leijcostola Loew.

Not so marked. .......... 40

40. Face broad, the palpi large, reposing on the proboscis; small, poUinose

species, with yellow antennae. . . Thinophilus Wahlberg.

Palpi of ordinary size or else projecting lamelliform, free from the

proboscis. 41

41. The third longitudinal vein (in the male) keeps close to the second till

near the tip of the latter, then makes a wide curve backward ; the

third and fourth veins farther apart than usual. iirEaSE3I£CCS.Loew.

Wings of ordinary structure. . . ..... 42

42. Third joint of antenns in the male conspicuously long, awl-shaped, not

wider at the base than the first joint, . . Rhaphium Meigen.

Third joint long, lancet-shaped, wider at the base than the first joint.

PoRPHTROPS Meigen.

Third joint short, the tip sometimes drawn out into a point. . 43

43. Arista nearly or quite apical ; fore pulvilli of male not enlarged.

Chrysotus, pt.

Arista dorsal or subapical; fore pulvilli of male elongated.

DiAPHORUS, pt.

Arista dorsal, inserted quite near the base of the joint; pulvilli plain;

abdomen of male slender, compressed. . . Stmpycnus Loew.

10
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CYCLOERHAPHA.

28. SYRPHID.E.

Small to rather large flies. Head hemispherical, often elon-

gated or produced in the lower part; as broad or a little broader

than the thorax. Face moderately broad, bare or clothed with

dust or short pile; excavated in i)rotile under the antenna?

and projecting below, or with a distinct convexity near the

middle part, never with longitudinal furrows or lateral ridges,

usually convex transversely, sometimes with a median ridge.

Oral opening large
;
proboscis rarely much elongated. Front

never excavated. Antennae usually porrect and approximated

at their base, three-jointed, usually with a dorsal arista.

Eyes large, bare or pilose ; in the male usually contiguous

above. Ocelli always present. Thorax comparatively large

and robust, moderately arched above. Tegulse of moderate

size. Abdomen composed of five or six visible segments, rarely

with only four. Hypopygium usually not prominent. Legs

usually of moderate strength. Macrochsetee rarely present in

any part of the body ; the body generally thinly pilose or bare,

but sometimes clothed with thick pile. Wings comparatively

large ; third longitudinal vein never forked ; marginal cell

open or closed; the fourth vein terminates in the third at or

before the tip ; three posterior cells ; basal cells large ; anal

cell always closed before the border of the wing; between the

third and fourth longitudinal vein and nearly parallel witli

them, a false or spurious vein, nearly always present and

characteristic of the fami/t/.

The family Syrphidaj is one of the most extensive in the

order. Nearly twenty-iive hundred species are known through-

out the world and many new forms are constantly being added.

Thev contain amonu- them manv of the brightest-colored flies,
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and numerous specimens are sure to appear in any general

collection of insects. None are injurious in their habits to

man's economy and many are very beneficial. In their adult

habits they all show a great uniformity. They are flower-

flies and feed upon honey and pollen, loving the bright

sunshine.

Tlie larvte are usually not very elongate, with Arm, some-

times tough skin, the head-segments snuill and extensile, the

head not distinctly differentiated. The external mouth-parts

are either wholly wanting, with only a soft fleshy opening, or

there are two or four outwardly directed booklets. Antennae

short, small, one or two jointed and fleshy. Body smooth or

provided with soft conical projections and bristles; below

usually with seven pairs of abdominal feet. At 'the posterior

end the body terminates in a more or less elongate tube, sin-

gle or double, the stigmata. This tul)e sometimes forms a

short, almost chitinized, tubercular projection on the dorsal

part of tlie last segment; at other times it is very long, longer

than the body, slender and composed of two joints, the one

sliding within the other, like the joints of a telescope. In

changing to the pupal condition, the larval skin contracts to

form the pupal envelope, and the body becomes shorter, more

oval and of a darker color, the elongated respiratory tube, in

the "rat-tailed" species, being curved over the back. Unlike

all the other Cyclorrhapha, except the Pipunculidse, the fron-

tal lunule is not used in springing off the cap to the puparium.

The habits of the larvae are more variable than those of the

adult flies. A large number live in decaying wood, or other

vegetation, or in ordure, or decomposing animal remains.

Some live in the stems of various plants, some in fungi. The

larvae of many species of the Syrphini are aphidophagous,

crawling about on the stems of plants frequented by plant-

lice and destroying them. Some live in ant's nests and may
be parasitic ; others in the nests of humble bees.

On account of the large number of jrenera and the conse-
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quent length of the table of the North American genera, I

have introduced at the close an auxiliary table or grouping of

a considerable number of the genera which can be defined by

decisive characters.

TABLE OF GENERA.

1. Antennae with a terminal style 2

Antennae with a dorsal arista. 4

2. Antennse cylindrical, the first two joints elongated (Cen'a).

Sphyxi.morpha Rondani.

First two joints of the antennie short 3

3. Eyes bare, small species. .... Pelkcockra Meigen.

Eyes pilose, larger species Cali.iceka Panzer.

4. Marginal cell of the wings closed and petiolate 48

Marginal cell open. . . ....... 5

5. Anterior cross-vein of the wings distinctly before tiie middle of the

discal cell, rectangular. G

Anterior cross-vein near or beyond tlie middle of the discal cell, often

oblique. ........... 55

6. Antennas elongate 7

Antennas short. . l(j

7. Dorsum of thorax with yellow lateral stripes; large species, the abdo-

men always with distinct yellow bands. Chkysotoxum Meigen.

Dorsum of thorax witliout yellow lateral stripes or margins. . 8

8. Face rounded, pilose, not tuberculate; oral margin not projecting. 9

Face not evenly arched, tuberculate or the oral margin projecting. 14

9. Moderately large to large species; scutellum flattened, usually with

spines or tubercles on its margin ; a stump of a vein in the first pos-

terior cell from the third longitudinal vein. . ... 10

Small species ; scutellum without spines or tubercles ; no such stump

of a vein present. Pipiza Fallen.

10. Abdomen much narrowed near the base (Central and S. America). 11

Abdomen not or but little narrowed near the base. ... 12

11. Face swollen and prominent below. Rhopalosvkphus Giglio-Tos.

Face not swollen and prominent below. . Mixogastek Macquart.

12. Second segment of the abdomen with the lateral margins inflated.

Omegasyrphis Giglio-Tos.

Second segment of the abdomen normal. ..... 13
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lo. Hiiiil metatarsi imicli dilated. .... Ubristes Walker.

Hind metatarsi not eonspieuously dilated. . Microdon Meigen.

14. Body clothed with sparse tomentum ; all the femora thiekened and

with spinous bristles below (Central and South America and West
Indies) Lki'idostola Mik.

Body not with flattened tomentum. ...... 15

15. Face tuberculate below, partly or wholly yellow; epistoma receding;

face and front not wrinkled Paragits Latreille.

Epistoma projecting ; front and face black. .... 21

10. Face black in ground-color. ....... 17

Face more or less yellow in ground-color. ..... 20

17. Abdomen with only four visible segments; first two joints of the an-

tennae very short, third large, subquadrate, with a short, subternnnal

arista Nausigaster Williston.

Abdomen with more than four visible segments. ... 18

18. Hind femora distinctly thickened 19

Hind femora but little or not at all thickened. .... 20

19. Scutellum unusually large, nearly square; males dichoptic.

Chalcomyia Williston.

Scutellum not unusually large, considerably broader at the base ; males

holoptic and with a facial tubercle. . . Myiolepta Newman.

20. Face rounded, not tuberculate, the oral margin not projecting.

PiPizA Fallen.

Face tuberculate or the oral margin projecting. .... 21

21. Epistoma projecting; small, black species. .... 22

Face tuberculate, the oral margin not projecting. . . . 23

22. Front in the female and usually the face in botli sexes with transverse

wrinkles; vena spuria obsolete. . . Chrysogaster Meigen.

Front and face not wrinkled ; face pilose and not tuberculate.

P.siLOTA Meigen.

23. Metallic green, metallic green and black, or black species ; facial orbits

sejjarated by a slender parallel groove. . . Chilosia Meigen.

Black with more or less metallic green or blue, with yellow or yellowish

cross-bands on the abdomen; face without parallel grooves. . 24

24. Wings not longer than the abdomen ; ocellar tubercle large; abdomen
depressed, long-elliptical, somewhat narrowed toward the base, the

markings ferruginous or orange yellow. . Pyrophaina Schiner.

Wings Ifinger than the abdomen; abdomen with yellow or greenish

yellow or shining metallic cross-bands; usually elongate s])ecies. 25
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25. Front tibiae distally aiul tarsi of the $ dilated, those of tlie female

slightly widened. . . Platychirus St. Fargeau and Serv.

Front tibiaj and tarsi slender in both sexes. Melanostoma Schiner.

26. Abdomen narrowed toward the base, in outline spatulate or elub-

shaped. ........... 27

Abdomen oval or slender, not club-shaped or spatulate. . . 31

27. Third longitudinal vein deeply curved into the first posterior cell (Cen-

tral and South America). . . . Salpingogastek Schiner.

Third longitudinal vein straiglit or gently curved. ... 28

28. Hind femora slender; front of female long, narrowed above. . 29

Hind femora thickened ; abdomen less elongate ; front not long and

narrow above. .......... 30

29. Alulaj rudimentary or wanting. . . Bacchina Williston, nov.

Alula; well developed Bacoha Fabricius.

30. PIpistoma produced anteriorly, the face in profile deeply concave from

antenuiB to tip; third joint of the antenna; rounded.

Sphegin'a Meigen.

Epistoma produced more downward, in profile gently concave; third

joint of the antenna; not rounded. . . Neoascia Williston.

31. Front long, much narrowed above in the female; cheeks very narrow,

the eyes approaching each other at the lower part of the head ; wings

usually with a <hirk picture; abdomen more or less elongate.

UCYPTAMUS Macquart.

Species without the above characters. ...... 32

32. Dorsum of the thorax with yellow lateral margins. ... 39

Dorsum of thorax not with yellow lateral margins. . . . 33

33. Abdomen with definite yellow cross-bands. . .... 34

Abdomen not with definite yellow cross-bands. . ... 42

34. Hind femora extraordinarily thickened. Syritta St. Farg. and Serv.

Hind femora slender. ......... 35

35. Sixth abdominal segment in the $ as long as tlie two preceding to-

gether, cylindrical ; fifth segment in the 9 one-half as long as the

preceding. ...... Eupeodes Osten Sacken.

Sixth segment not peculiar, the fifth segment of the 9 one-third or (>ne-

fourth as long as the preceding. ...... 3(5

30. Front very convex; eyes of $ with an area of enlarged facets above.

Catabomba Osten Sacken.

Front not remarkably convex 37

37. Third longitudinal vein with a distinct curvature into the first posterior

cell; third joint of the antennae elongate oval. Didea Macquart.

Third longitudinal vein straight or gently curved ; epistoma not pro-

duced (if produced snout-like, Rhin<^i<i). .... 38
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• kS. Mali's holojJtk-. ...... Sykthus Fabricius.

Mak'S broadly dk-hojitic. .... CH/hrMOSYRpms Mik.

:)n. Dorsum of tliorax witli a iiu'iliait ciiu-rt'ous line; ofelli usualh' remote

from the vertex. ...... Mesooramma Loew.

Dorsum of tliorax without such line. ...... 40

40. Eyes of $ with an area of enlarjied facets above; fourth segment of

the abdomen with two median yellow stripes and oblique side-spots.

Ali.ograpta Osten Sacken.

Ej'es of $ not with an area of enlarged facets above; fourth abdom-

inal segment not so marked. ....... 41

41. Face projecting below ; slender species. Sph^rophoria Macquart.

Face receding; abdomen oval. . . Xanthogbamma Schiner.

42. Thickly pilose species.- abdomen black, the basal portion light-col-

ored. ........ Lkicozona Schiner.

Thinly pilose species, not so marked. ...... 4;»

4;). Hind femora thickened. . ....... 44

Hind femora slender. ......... 47

44. Species wholly or chiefly reddish or lutescent 4(i

Black species, sometimes with luteous si)ots on face, humeri, and Ijasal

angles of the alxlomen. ........ 45

4"). Scutellum unusually large, nearly square in outline; males dichoptic.

Chalco.myia Williston.

Scutellum oval; males holoptic. . . . Myiolepta Newman.

4(). Face carinate; abdomen oval. . . . Brachyopa Meigen.

Face tuberculate Hammerschmidtia Schummel.

47. E]iistoma produced into a long porrected snout. limxciA Scopoli.

Epistoma not produced. ..... Ciiii,()si.\ Meigen.

48. Third longitudinal vein bent deeply into the first posterior cell. 51

Third longitudinal vein not bent deeply into the first posterior cell

;

antennae elong,ate. . . . . . . . .46"7W
49. Arista very densely plumose, ai>i)earing as a solid mass.

CopKSTYLrM Macquart.

Arista feathery plumose. ........ 50

50. Males dichojjtic Mkgametapon Giglio-Tos.

Males holoptic. ...... Volucella Geoffroy.

51. Hind fenu)ra with a sharp tooth-like projection below near the distal

end. Milesia Latreille.

Hind femora without such tooth. ...... 52
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52. Frontal triangle of $ strongly protuberant {Doliosi/rphus Bigot, Central

and South America). .... Priomerus Macquart.

Frontal triangle not prominent. 53

53. Epistoma produced into a long porrected snout (Central and South

America). Lycastrirhyncha Bigot.

Epistoma not produced 54

54. Thorax with distinct yellow markings ; femora thickened ; hypogygium

enlarged (Pteroptila) Meromacrus Rondani.

Thorax without distinct yellow markings ; hind femora sometimes

thickened; hypopygium not prominent. . Ekistalis Latreille.

55. Arista plumose. .......... 56

Arista bare or pubescent. .,,..... 58

50. Antennas elongated Phalacromyia Rondani.

Antennas short 57

57. Thinly pilose ; abdomen with yellow bands. Sericomyia Meigen.

Thickly pilose; abdomen without yellow. Arctophila Schiner.

58. Third longitudinal vein bent deeply into the first posterior cell ; hind

femora thickened 59

Third vein only gently curved. ....... ^64-Jo l

59. Face carinate ; hind femora with an angular protuberance below near

the outer end. Tropidia Meigen.

Face tuberculate or arched, not carinate 60

00. Abdomen much narrowed at the base (Central and South America).

Ceriogaster Williston.

Abdomen not narrowed at the base. ...... 61

61. Antennas elongate (Mexico and Europe). Platynoch.etus Wiedemann.

Antenna short. ....... ... 62

62. Thorax and scutellum densely poUinose above Pterallastes Loew.

Thorax and scutellum not densely pollinose above. ... 63

63. Third joint of the antennae broad ; thorax not vittate. . . ~67~-^

Third joint of the antennae oval; thorax usually vittate. . . 64

64. Ocelli remote from each other. . . . Asemosyrphus Bigot.

Ocelli not remote from each other. . . Helophilus Meigen.

65. Thickly pilose species. Mallota Meigen.

Thinly pilose. .......... 66
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(id. Hind til)i;v of the male with an internal median spur. (See nho J\I(il/ot(i

sp.) ...... Tei'CHocnemis Osten Saeken.

Hind tibia^ <»f $ not with such a spur. Polydontomyia Williston.

G7. Hind femora thickened and with a bifid spur below (?Xorth America).

Sendgaster Macquart.

Hind femora without such spur. .08
68. Slender species; abdomen narrowed basally. (See 28.)

Abdomen in no wise club-shaped. 69

69. Thorax with distinct yellow markings otiier than on the humeri. 78

Thorax not with distinct yellow markings of the ground color other

than rarely on the humeri. ....... 70

70. Face transversely arched or earinato, not produced, not tuberculate;

abdomen more or less elongate and nearly bare. . . . 71

More or less thickly pilose species, often large. .... 73

71. Hind femora extraordinarily thickened; anterior cross-vein rectangu-

lar Syhitta St. Farg. and Serville.

Hind femora more or less thickened; cross-vein oblique. . . 72

72. Face sharply carinate. Tropidia Meigen.

Face transversely arched. ..... Xylota Meigen.

7o. Scutellum, margin of the thorax and j)leura} with bristly hairs.

Chrysochlamvs liondani.

Thorax wholly without bristles. ....... 74

74. Face short, not produced, concave from antenna^ to tip, not tuberculate

;

hind femora thickened. ........ 75

Face produced, long. ......... 76

75. Al)dom()n elongate. .... BRACHYPAi.prs Macquart.

Abdomen very broad; thorax densely pilose; middle femora of the $
with an inferior basal spur. . . Hadromyia Williston.

76. Face produced forward, pointed, concave from antennaj to tip, not

tuberculate; hind femora thickened. Criopkora Osten Saeken.

Face not evenly concave, but tuberculate or convex. ... 77

77. Third Joint of the antenna; produced above into a conical process, ter-

minating in the thickened arista. . . Merapioidis Bigot.

Third joint of tiie antennae obliquely oval ; hind femora rarely thick-

ened. ....... Chiorhin'a Macquart.

78. Hind femora with a conical, tooth-like jirotubtrance below near the

distal end. ....... Spilomvia Meigen.

Hind femora without such ]irotubcraiHc. ..... 79

11
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70. Antenna; inserted low down, near the middle of tiie head in profile
;

face not longer than the front. Temnostoma St. Farg. and Serv.

Antennae situated high up, on a conical process ; front short, face much
produced downward; antennae long or short. Sphecomyia Latreille.

AUXILIARY TABLE.
L Marginal cell closed :

Copest^'luni, 4, 5, 8. Megametapon, 4, 5, 8, 10.

Milesia, 2, 7. Priomerus, 2, 8.

Meromacrus, 2. Eristalis, 2, 5, 8.

Lycastrirhyncha, 2, 6. Volucella, 4, 5, 8.

2. Third vein bent deeply into the first posterior cell

:

Didea, 8. Salpingogaster, 9.

Milesia, 1, 7. Priomerus, 1, 5, 8.

Meromacrus, I. Eristalis, 1, 5, 8.

Lycastrirhyncha, 1, 0. Tropidia, 7.

Ceriogaster, 1, 9. I'terallastes.

Helophilus, 10. Aseinosyrphus, 10.

Mallota, 8, 10. Teuchocneniis.

Polydontomyia, 7. Senogaster, 7, 9.

Platynochaetus, 4.

3. First posterior cell with a stump of a vein from the third longitudinal

:

Mixogaster, 4, 9.

Rhopalosyrphus, 4, 9.

Ubristes, 10.

4. Antennte elongate:

Sphyximorpha, 9.

Pipiza, 8.

Omegasyrphus, 3, 8.

Microdon, 3, 8.

Ubristes, 3, 10.

Paragus, pt. 8.

Megametapon, 5, 10.

Platynochajtus. 2.

Spliecomyia, pt.

J. Arista plumose

:

Chilosia, pt. 8.

Eristalis, pt. 1, 2, 8.

Arctophila.

Megametapon, 4, 10.

Copestylum, 1, 4, 8.

0. Epistoma produced into a long porrected snout:

Rhingia. Lycastrirhyncha, 1, 2.

Omegasyrphus, 4, 8.

Microdon, 4, 8.

Chrysotoxum, 8.

Mixogaster, 3, 9.

Rhopalosyrphus, 3,

Lepidostola.

Chrysogaster, pt.

Volucella, 1, 5, 8.

Spilomyia, pt. 7.

Copestylum, 1, 5, 8.

Phalacromyia, 5.

Brachyopa pt.

Sericomyia.

Volucella, 1,4,8.

Phalacromyia, 4.
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7. Ilinil femora with a projection below:

Senosraster, 2, 0.

Spilomyia, 4.

Polydontosnyia, 2, 10.

8. Eyes pubescent

:

Syrpluis, pt.

Microdon, pt. 4.

Meganietapon, 14.

Mallota, pt. 2, 10.

Pipiza, 4.

Leucozona.

Eristalis, pt. 1, 4.

Copestylum, 1, 4, 5.

Chrvsochlamvs.

Tropidia, 2.

Mile.<iia, 1, 2.

Didea, pt. 2.

Cliilosia, pt. 5.

Clirysotoxuni, 4.

Psilota.

Paragus, 4.

Cataboniba.

Volucella, pt. 1, 4, 5.

Priomerus, 2. 1.

9. Abdomen spatulate or narrowed conspicuously at the base :

Sphyximorpha, 4.

Rhopalosyrphus, 3, 4.

Senogaster, 2, 7.

Baccha.

Spegina.

Ceria.

10. Males dichoptic

:

Pelecocera.

Khopalosyrphus, '), 4, 9.

Mixogaster, 3, 4, 9.

Omegasyrphus, 3, 4.

Ubristes, 3, 4.

Microdon, 3, 4, 8.

Chaicomvia.

Mixogaster, 4, 3.

Ceriogaster, 1, 2.

Salpingogaster, 2.

Bacchina.

Neoascia.

Megametapon, 1, 4, 5, 8.

Aseniosy^hus, 2.

Helophilus, 2.

Mallota, pt. 2, 8.

Polydontomyia, 2, 7.

Chamosyr])hus.

29. CONOPID^.
Thinly pilose or nearly bare, more or less elongated species.

Head broad; front broad in both sexes; ocelli present or

absent. Antennae porrect, composed of three simple joints,

the third with a dorsal arista or terminal style. Oral opening

large; proboscis slender. Abdomen more or less elongated,'

often constricted toward the base. Basal cells of wing iisually

large, the third (anal) closed; three posterior cells, the first

closed or much narrowed; no spurious vein.
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About forty species of this family are known from ISTortli

America. They are all flower-flies, not very quick in flight.

Flies of some of the genera ( Conops, Physocephala and Tropido-

miyia) have a curious resemblance to certain wasps, and. yet

more to the species of Cev'ta among the Syrphidae. The genus

Stylogaster is remarkable for the very long ovipositor of the

female and the elongate proboscis in both sexes. The four

known species are from Africa, North and South America.

So far as known, the larvae of this family are parasitic upon

adult hymenoptera (wasps and humble-bees) and orthoptera..

The eggs of the female are laid directly upon the bodies of

the bees or wasps during flight. The young larvae burrow

within the abdominal cavity of their host, and there remain,

the posterior end directed toward the base of the abdomen,

feeding upon the non-vital portions, until ready to transform

into the mature fly, when they escape from between the

abdominal rings of the insect. The larvae of Conopidae

are oval or pear-shaped, with distinctly differentiated seg-

ments, which are capable of extension or contraction. The
antennae are wart-like, with two chitinous, ocellus-like rings at

the extremity. The mouth-hooklets are strongly bent. On
the last segment there are two, large, round or kidney-shaped

stigmatic plates, arched like a watch crystal. The puparium
is oval, with button-like, slightly projecting anterior stigmata

and the posterior pair as in the larvae. They remain within

the body of their host during the winter.

TABLE OF GENERA.
1. Aiiteiinaj witli a teniiinul style; proboscis directed forward, witiiout me-

dian hinge; abdomen cojistricted toward tlic l)asc. . . 2

Antenna} witii a dorsal or subdorsal arista. ..... 4

2. Face witli a median ridge, withont ^^-sliaped grooves (Central and South

America.) Tuoimdomvia Williston.

Face with a well-marked ^\^-shaped groove. .....•!
M. Femora and tibiiv not thickened or dilated, or, if so, the thickening reg-

ular
; small cross-vein of the wings nearly ojjposite the tip of the

auxiliarv vein, and near the middle of tlie discal cell. Coxoi'S Linne.
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Femora irreyularly tliickcned toward the base, tlic tihiie with irregular

outlines ; small cross-vein of wings near the outer third of discal cell.

PnYsocKPHAi.A Schiner.

4. Proboscis directed forward, not bent near the middle. Zodion Latreille.

Proboscis bent near the middle, the distal part folding back. . 5

5. Vertex with bristles; tibiae spurred; face carinate, not grooved ; ovipos-

itor of female very long. . . . Stvi.ogastkr Macquart.

Vertex and tibiaj without bristles; face with ^\-shaped groove. . (!

0. Anal cell short; ovipositor elongate and folded beneath the abdomen.

Dahiannia liobineau-Desvoidy.

Anal cell elongate, acute. ........ 7

7. Ciieeks not as broad as the vertical diameter of the eye.

Oncomyia Robineau-Desvoidy.

Cheeks as liroad or broader than the vertical diameter of the eye.

Myopa Fabricius.

30. PIPUNCULID.E.
Small, thinly pilose or nearly bare flies. Head nearly spher-

ical, broader than the thorax, chieflj- composed of the large

eyes. Eyes in the male contiguous above, separated by the

narrow front in the female. Face narrow. Antennae small,

short, three-jointed, the third joint oval or reniform, with a

dorsal arista, often with a more or less elongated pointed pro-

cess on the under side. Ocelli present. Proboscis small,

concealed. Abdomen composed of six or seven segments,

small, cylindrical ; hypopygium thickened, more or less club-

shaped ; ovipositor usually elongate and folded under the

abdomen. Legs simple; metatarsi elongated, tarsi broad,

tibiai without spurs
;
pulvilli present. Tegular rudimentary.

Wings much longer than the abdomen ; third longitudinal

vein not furcate ; basal cells well developed, the anal cell

elongate, reaching to, or nearly to, the margin ; first posterior

cell narrowed in the margin; three posterior cells ])resent;

discal cell present in the known American species.

The flies of this small family are most commonly met with

on flowers or in s\vee|)ings. and are readily distinguished by



94 XOKTII AMERICAN DIPTERA.

their large, spherical heads. They are not active in flight,

and are easily captured. The larvae of this family are para-

sitic so far as is known, those of P'qn'nnilvs fiiscipes having

been observed by Boheman in the abdomen of Thamnotettix

(Cicadata) virescens. They are elliptical, thick, depressed,

narrowed at either end, naked, about three millimeters in

length, and somewhat broader in the middle. The puparia

are somewhat smaller, oval, obtuse at either end, shining,

pitchy black.

But a single genus, Plpvncnlits Latreille, is known to in-

habit North America. CKa^ciA^c^yij .ot^^ ^iLoM-o^

31. PLATYPEZID^.
Small, thinly pilose or bare flies, especially characterized

by the ornamentation or enlargement of the hind tarsi. Head
hemispherical, as broad or broader than the thorax and closely

applied to it. Face usually short and broad. Eyes bare, con-

tiguoiis in the male, and in some genera in the female also.

Ocelli present. Antennoe porrect, the flrst two joints short,

the third somewhat elongate, circular, pear-shaped or conical,

with a terminal arista. Scutellum without bristles. Abdo-

men comparatively short, the male genitalia projecting in

Callomyia only. Legs short and strong; hind legs more or

less thickened and the hind metatarsi thickened or variously

ornamented, the following joints often partaking in the pecu-

liar structure. Wings rather large ; third longitudinal vein

simple, the fourth sometimes furcate ; basal cells small, the

anal usually reaching to the margin ; discal cell sometimes

wanting.

The flies of this small family are often found dancing in

the air in small swarms or running about on the leaves of

underbrush. The most remarkable thing connected witli

them is the extraordinary ornamentation sometimes seen in

the hind tarsi of the males, which are always different in

structure from those of the females. The flies are not often
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met with and may be entirely wanting even in considerable

collections of diptera. The larvae live in mushrooms (Affari-

mis, Lepiota). They are flat, oval, with jointed, thread-like

processes on the sides of the segments. The puparia are not

very different from the larvae.

TABLE OF GENERA.

1. Diseal cell present. ....
^y^,.^<:z.... 2

Discal cell wanting; fourth longitudinal vein furcate.

Vlatycnema Zetterstedt.

2. Fourth longitudinal vein simple. . . . CALLOMYiA-Meigen.

Fourth longitudinal vein furcate. . . . Platypeza Meigen.

32. PHORID^.
Small, hunchback-like, nearly bare species. Head small,

flattened; face very short, oral opening large. Front broad

in both sexes; ocelli present. Antennae apparently one or

two-jointed, the terminal joint round, with a dorsal or apical

bristle. Abdomen rather short, narrowed posteriorly
;
geni-

talia of the male often prominent, in the female projecting.

Coxae elongate, the femora more or less, the hind pair often

extraordinarily widened and fattened. Wings large; on the

anterior part wdth two strong veins, reaching only a little be-

yond the middle, from which three to Ave weak veins appar-

ently arise and run obliquely across the wing.

The small flies of this small family have a peculiar, hunch-

back appearance and are observed running about on fallen

leaves, windows, etc. The larvae are cylindrical, thinner in

front than behind, and live in dead snails, insects, decaying

fungi, vegetables, etc., and ])OSsibly in living insects.

TABLE OF GKXEKA.
1. Front entirely without hristles. . . Gy.m\<)I'II(H!a .Macquart.

Front with long bristles. ........ 2

2. Middle tibiae beset with bristles along the outer side. Trinkuka Meigen.

-Miildle til)ia? with few or no bristles on the outer side. I'iiora Latreille.
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:\t u s CI D^
(In the widest sense).

This very large group, commonly known as the Muscidae

sens. lat. has been divided into numerous minor groups, which

by many dipterologists have been accredited with family rank.

The number and limits of these groups are the subjects of

more or less difference of opinion among systematists. The

constant tendency, not only in dipterology, but in all ento-

mology, is to raise the rank of minor divisions with the in-

crease of new forms, and most writers on diptera nowadays

give the family termination of idee, to most of the groups

of this family or superfamily. This tendency has, however,

been carried to an extreme by some recent writers. Whether

or not they be considered as families or subfamilies, matters

little so long as it is remembered that the distinctive charac-

ters have, in general, less morphological significance than

among the groups of the Orthorrhapha.

Brauer divides the ijrouPi which he calls Schizophora, after

Becher, into the Etimjida; and Schizometopa, which correspond

pretty well to the old and well established Calyptrataj and

Acalyptratae, terms which should not, in my opinion be dis-

placed at the option of any systematist who chooses to offer

new terms. Nor can I accept the name -ScbK^^Jr^fe, the well

established name of Muscidffi, or Muscidea, if one wishes a

distinctive ending, is quite as good and more appropriate.

That the change of limitations in a higher group gives the

changer the right to change the names also, has no more force-

ful application here than among the lower groups. No one is

sustained in rejecting generic names because he modifies the

definition of the genus, as must necessarily be the case with

nearly every added new species.

The following characters will apply to the family or sujjer-

familv ill its entirety :
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Miisridea.—Proboscis fuiietioiKil or nulimeiitary, in the for-

mer case usually short ami with pseudotracheate labella, but

sometimes elongate and adapted for piercing
;
palpi sometimes

rudimentary, never jointed. Antennae always three-jointed,

the third joint simple, round, oval or elongate, compressed,

and always (except Criiptocha'tnm, where it is entirely absent)

with a bare, pubescent or plumose, dorsal or subapieal arista.

Auxiliary vein sometimes rudimentary, often more or less

coalescent with the first longitudinal vein, distinct in its entire

course; never more than one submarginal and three posterior

cells present, the marginal and submarginal cells aways open

;

Basal cells never large, the second basal cell sometimes co-

alescent with the discal cell, the anal cell present or absent

;

posterior cross-vein rarely absent. Pulvilli always present;

empodia wanting; claws of the male often larger than those

of the female.

The largest flies are found among the Calyptratse, especially

the -Tachinidae and Sarcophagida?, but the largest do not equal

the largest of the OrthorrhaJ)ha. Commonly the flies belong-

ing to the Acalyptratae are of moderate size or small, often

indeed minute. The habits are of course very diverse, but by

far the largest number live among rank vegetation, and are

generally caught in sweepings.

The larvae in a few forms are hatched from the eggs in the

body of the parent fly ; the pupae are always inclosed in the

contracted, hardened, larval skin, known as the puparium, the

top of which is sprung off like a lid by the aid of the ptilimim,

an inflatable organ pushed out through the frontal suture,

which is characteristic of the group. In their habits, the

larger part of those of the Calyptratae are parasitic upon

other insects, the Q^^stridse upon warm-blooded animals.

Many of the larvae of the Sarcophagidae, Muscidae and An-

thomyidae live in decomposing animal matter or in living

or decomposing vegetable matter as do also nearly all of the

Acaly[)tratffi. /

12
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In the arrangement of the families, it will be observed that

I have changed the order, placing the Calyptratse last, an

arrangement which I believe coincides better with the degree

of specialization of the insects.

Very much remains to be done in the study of this wide

group, not only in America, but throughout the world. As

throughout the order, especial care should be taken in the

identification of East Indian, Australian and African genera

among the forms occurring in Central and South America and

the West Indies. In the study of the Calyptratee, especially

the Tachinidae, there has been an extraordinary activity during

the past few years. I confess myself unable to straighten

out the maze in which they seem to be. Professor Townsend

has given to them the most and best study and is the best

authority we liave on their classification.

TABLE OF FAMILIES.
1. Tegulaj large; first posterior cell narrowed or closed; front of male

always narrower than that of the female. .... 2

Otry\*-€^ tffK Flics without>tT the above characters.' ...... 6

2. Mouth-parts rudimentary or wanting CEsxRinii:. /3o
Mouth-parts functional ">

3. Arista of antennae bare or very sliglitly pubescent. . Tachinid^./y 'a

Arista plumose or distinctl}' pubescent. ..... 4

4. Arista bare on the distal part; dorsum of abdomen rarely bristly on the

anterior part Sarcophagid.i;. ^ ^^
Arista plumose or pubescent to the tip

5. Dorsum of abdomen bristly ; third joint of antennte usually not elon^

gated ; legs usually long. ...... Dexi^).i:./4^v^

Abdominal segments without bristles, except more or less near the tip
;

legs not elongated. Mcscm.Ti sens. str. J^O
6. Tcgulae large; thorax with a complete transverse suture; first posterior

cell* never narrowed ; front of male narrower than that of the female.-

Antiiomyid^ij;. I^'^

*In Gastrophilns {(Estridn), the first posterior cell is not narrowed and the

tegulse are rather small; the genus will be distinguished by the rudimen-

tary mouth-parts.
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Tegular small; eyes of male not more approximated than those of tlie

female, or, if so the narrowing is due to the less width of the median

stripe, the borders remaining the same {Muscida' aculijptrata', Holome-

topa Brauer) 7

"77. Auxiliary vein present, distinctly separated from the first longitudinal

vein, terminating separateh' in the costa; the first longituninal vein

usually terminates at or beyond the middle of the wing. . 8

Auxiliary vein absent, rudimentary or incomplete; the first longitudinal

vein usually terminates before the middle of the wing. . . 22

8. A distinct bristle on either side of the face near the oral margin, i. e.

oral vibrissaa present 9

No oral vibrissas 13

9. Front on the sides and the vertex with long bristles. ... 10

Bristles confined to the vertex or the front bare. ... 12

10. The distance between the anterior and posterior cross-veins (on the

fourth longitudinal vein) very much less than from the latter to the

margin of the wing* i. e. the cross-veins approximated.

HETERONEIIRIDiE. /xG
Cross-veins not approximated 11

11. Thorax flattened; head small; cheeks broad and bristly, the oral

vibrissse in consequence not markedly differentiated ; bristly flies.

PhYCODROMID^. /'J'O

Thorax convex ; head as broad or nearly as broad as the thorax ; cheeks

not markedly bristly Scatomyzid.k. / 7-0

12. Abdomen elongate, narrowed at the base, usually cylindrical and de-

curv<?d posteriorly; male genitalia usually prominent. Sepsid/j;. // /

Abdomen comparatively short and broad ; male genitalia but little or

not at all prominent ; costa of the wings usually bristly.

Helomyzid^.
I 'l^)f

13. Antennae elongate and porrect; second joint as long or longer than the

tliird, the latter usually with an angulated upper corner. . 14

Antennae not elongated, or, if so, not porrect, the second joint always

shorter than the third, the latter usually rounded at the end. 15

14. Head in profile triangular, tlie face remarkably retreating ; hind tibia; /

with or without a preapical bristle Ortalid.e. /'t
Head not triangular in profile, the face perpendicular or but little re-

treating; front with two lateral orbital bristles; hind tibia; with a

preapical bristle {Tetanocerliut) Sciomyzid.e.
/
^H

* The AgvomyzitKe have the cross-vein approximated, but the auxiliary

vein is wanting.
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15. Femora thickoiK'd ; liind tibia> usually much dilateil and with tubercles

on outer side ; basal cells large ; first i)Osterior cell narrowed ; all

the tibia? with preapical bristle. . . . RiiopALOMERiDyK. / 2 Y
Flies without the above characters. 10

in. Front bristly on the sides and at the vertex 17

Front bristly at the vertex only ; the auxiliary' vein is not steeply in-

clined where it joins the costa. ...... 20

17. Hind tibial, at least, with a preapical bristle 18

Hind tibias without preapical bristle 19

18. Basal cells of wings small SAPROMYZiDiE.y 2-^
Basal cells of wings of moderate size and distinct. . SciOMVziDyK. /'i-']

10. Posterior basal cells of wings small, the anal cell never produced

acutely; a single bristle on each side of the front {LoncJueimv).

Sapromyzid/i;. J 1-o
Posterior basal cells of wings of moderate size, the third (anal) often

produced into an acute point. ..... Trypetid^.MY

20. Legs elongate, often very long; abdomen narrow and long, often much
narrowed at the base. 21

Legs not elongated; abdomen comparatively short, or, if long, not nar-

rowed at the base ORXALiDyK. / / ^-

21. First posterior cell narrowed in the margin or closed. Micropezid/'e. ||3
First posterior cell not narrowed in the margin, or but slightly so;*

palpi rudimentary or wanting. Sepsid.k. ///

22. Eyes inserted at the tip of lateral processes. . . . Diopsid.e. /fp
Head not prolonged into lateral processes. ..... 23

23. Hind metatarsi shorter than the following joint, incrassate. Borborid.e. J p /

Hind metatarsi longer than the following joint, not incrassate. . 24

24. Discal and second basal cells united, the separating cross-vein rudimen-

tary or wanting; posterior cross-vein present. t ... 25

Discal cell separated from the second basal cell by a distinct cross-

vein, or, if not, the posterior cross-vein also wanting. . . 29

25. Legs long and slender; abdomen elongate and narrow. Micropezid.k. fjj
Legs of moderate length, often strong; abdomen ovate or elongate

elliptical 2()

2C). Front bare, or, at the most, bristly at the vertex; third antennal joint

rounded, or, if elongate, the head triangular in profile. OsciNin.i;. /
Q^~

Front bristly at least as far as the nnddle ; head never triangular in

profile - .... 27

* Compare here the Psilid<K when there is doubt regarding the auxiliary

vein. t The posterior cross-vein is wanting in Asteiu (/Jrosopliilitld),

EUiponeura {OxcinUUv), Phijtomi/zd {A(/romi/zi<hi).
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27. Anal cell wholly waiitinj^; face usualh' large and arched, with the

mouth opening large Ephydrid^tj. J Y
Face not arched, and the mouth opening never remarkablj' large. 28

28. Arista loosely and long plumose Drosophilid.'e. j O /
Arista not plumose, or wanting. .... Agkomyzid.ic. / ^ A,

20. Scutellum elongate, triangular, with protuberances or spines on its mar-

gin ; femora thickened IIhopalomerid^. / ^y
Flies without both the above characters 530

30. Oral vibrissae present. ......... 31

Oral vibrissas wanting. ........ 35

31. Front bare or bristly at the vertex only {Piopliilina). . Sepsid^i:.
\ { f

Front bristly at least as far as the middle 32

32. Posterior cross-vein situated before the middle of the wing, the two

cross-veins approximated. Agromyzii>^e. {
0'~^

Posterior cross-veins situated beyond the middle of the wing, the two

cross-veins not much approximated 33

33. Arista bare; body short and broad (jl////f7(/;/«). . Agromyzid.t;. /^^
Arista pubescent or plumose, or, if bare, the abdomen elongate. 34

34. Arista with a few long hairs, mostly on the upper side. Drosophilidve. 10/
Arista thickly short plumose, pubescent or bare. . GEOMYziniE. /<^4r

35. Posterior basal and the anal cell of considerable size, distinct. . 3(>

Posterior basal and the anal cell small and indistinct. . . 37

36. Front bristly on the sides Trypetid.i:. / ''^
,

Front bristly at the vertex only, or bare. .... Psilid^. / (^
37. Silvery white or whitish gray species, with unspotted wings; third

antennal joint usually angulated on the upper angle. Agromyzid/E. (0 2,

Reddish yellow or brownish red species, often with spotted wings
;

third antennal joint rounded at the tip. . . . Gkomyzid/e. ( y

33. BORBORID^.
Moderately large to small, black, brown or obscurely yel-

lowish flies, having a quick, short flight. Head hemispherical

;

face obtusely carinate in the middle ; vibrissse present ; front

broad, usually bristly. Antennae short; third joint rounded,

the arista bare or pubescent. Second segment of the abdomen

with a transverse depression; genitalia sometimes moderately
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prominent. Wings absent in Ajyterina; auxiliary vein absent

;

all three basal cells complete. Legs moderately long and

strong ; hind metatarsi dilated and abbreviated.

The flies of this family are almost invariably found about

decomposing organic matter. Those belonging to the gen-

era Borhorus and Splicerocera are observed often in clouds

about dung and sewage, where their larvae live. . The small

flies of the genus Limosina are observed about marshy places

in company with Ephydrids.

The larvce of Borborvs are cylindrical and conical, with

the skin roughened by erect, minute bristles ; the antennae are

two-jointed, the mouth-hooklets developed. The posterior

end has conical processes near the anus, and smaller tubercles

about the spiracles ; in Limosina the hind stigmata are elon-

gated into a tube. The larvae of Limosina live in algae, fungi,

diseased potatoes, etc.

TABLE OF GENERA.
1. Wingless species Apterina Macquart.

Wings fully developed 2

2. Fourth and fifth longitudinal veins incomplete beyond the discal cell,

not reaching the border Limosina Macquart.

Fourth vein at least, fully developed 3

3. Scutellum with well-developed bristles ; the fifth vein incomplete beyond

the discal cell Borborus Meigen.

Scutellum without bristles ; fifth vein complete. Sph^rocera Latreille.

34. AGROMYZID^.
Front broad, with or without bristles. Antennae short, the

third joint usually rounded, sometimes moderately elongate,

or subquadrate; oral vibrissae present, or absent. Arista

wholly wanting (Cryptocha'tum) or, when present, bare or pu-

bescent; never distinctly plumose. Genitalia rarely promi-

nent. Wings broad ; auxiliary vein rudimentary or indistinct,

never distinctly separated in its whole length from the first
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^J^'igitiulinal vein; discal cell sometimes confluent witli the

4i! ii<ii>ial cell (^Cruptocha'tum, Aulacigaster), posterior cross-vein

sometimes wanting [Phytomi/za) ; anal cell present; cross-veins

often much ap})roximated (Agromyzina3).

This family of small or minute flies, as here defined, includes

the Ag-romyzinte, Milichina? and Octhiphilinae of Schiner, the

Agromyzidffi and Phytomyzidse of Loew. The grou]) is

somewhat difficult to define in such a way that the novice will

always feel sure of his determinations. From the Drosojihi-

lidffi (or at least the known American species) it will be dis-

tinguished by the non-plumose arista. From the Ephydridse,

Aulacigaster and Crijptocha'tum will be distinguished by the

presence of a distinct anal cell. From the Geomyzidae it is

difficult to distinguish some of the genera, especially of the

Milichinffi and Ochthiphilinae. The student would best con-

sult the table of that family in cases of doubt. Rliicno'essa

Loew is not included in the table : I can not define it.

The larvae of Fhytomyza are usually leaf miners. The lar-

vaes of Leucopis feed upon plant-lice ; those of Ochthiphila

have been found in the galls of Tr'dimim reptens. The larvaj

of Agromyza are elliptical in shape, the hind stigmata situated

upon small, rounded plates on the under side of the last seg-

ment ; the abdomen is provided with false legs, without

bristles. The larva? of Leucopis are cylindrical, thicker pos-

teriorly, the skin roughened with short hairs ; hind stigmata

elongate, tube-like and widely separated; they creejj leech-

like, or like the geometrid larvae.

TABLE OF GENERA.
1. Posterior cross-vein absent; oral vibrissa* present {Plnitoviyzina).

Phytomyza Fallen.

Posterior cross- vein present. ........ 2

2. Posterior cross-vein situated l)efore the middle of the winp, the two
cross-veins approximated. 3

Posterior cross-vein at or beyond tlic middle of the winjr, the two cross-

veins not approximated ; arista bare. 7

^
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:i. Second basal cell as long or Imt little sliorter than the first. /)

Phytomyza F;ijj;mj^'^ h to
Second basal cell distinctly shorter than tlie iirst {Aiji-omi/zinft). "\^ 4 ^^,^

4. First posterior cell narrowed at the margin. . Lkiomyza McigcnV ^^Ao

.

First posterior cell not narrowed at the margin, the third and fourthy -^ ^
longitudinal veins nearly parallel. ...... 5 ^^..

5. Thinl antcnnal joint terminating in a sjiiny point.

Ceiiatomyza Schiner.

Third antennal joint does not terminate in a spiny point. . . (3

0. Third antennal joint rounded, of moderate size.* Agkomyza Fallen.

Third antennal joint very large, subquadrate in shape.

Phyllomyza Fallen.

7. Second basal cell united with the discal cell 8

Second basal cell separated from the discal cell b\' a small cross-vein. !)

8. Arista wholly wanting. .... Chyptocii.etim Rondani.

Arista present, bare; cross-veins remote, the anterior one situated near

the base of the wing. . . . Aulacigaster Macquart.

9. Oral vibrissa present; abdomen short and broad (MilichitKi). 10

Oral vibrissa wanting; the abdomen elongate oval {Ochthlpliiliiui). 12

10. Costa with a deep incision before the tip of the first vein.

"VlU^Zt^^Swc-^ T.nwiopTi'.nA Wnldberp-.

Costa not with sucb an incision. . . . . . . . 11

11. Eyes round ; mesonotum with bristles in the middle. IMiLioiiiivM eigen.

Eyes oval; mesonotum with bristles on the sides only.
^'»<>»'-«'<<<_

Cacoxenus Loew.

12. Front with long bristles on the sides. . . Ochthiphila Meigen.

Front without bristles on the sides. . . . Leucopis Meigen.

35. GEOMYZID^.
Head rounded; face iisiially with vibrissa; front broad,

bristly below the vertex. Antennae sliort, the third joint

round or a little elongated, with a bare, pubescent or plumose

arista. Wings comparatively long; auxiliary vein rudimen-

tary
;
posterior basal cell and the anal cell present.

* The genus Desviometopa Loew has nc'ver been described, but will be

incduded in Aiiromi/zd : I do not know it.
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This grou}), :is here defined, includes the Geoniyzidffi and

Opomyzidai and a part of the Heteroneuridte of Loew. The

insects included in it are always small, and sometimes minute.

The larvge of those few species of which the habits are known,

live in the stems of various plants. The flies are almost al-

ways caught with the heating net.

TABLE OF GENERA.
1. Oral vibi'issa' i)i\'St'iit. ......... 2

Oral vibrissas wanting on indistinctly dilTcrentiatfd from liairs. . 7

2. Wings with bristles along the costa ; bristles of antennae plumose; sec-

ond basal eell eonfliieiit with the discal cell.

CiiRTONOTUM* Maequart.

Flies not having the above characters. ...... o

o. Costal vein continuous about the wings; wings with markings; posterior

cross-vein very ol)lique ; arista pubescent. IIeteuochroa Schiner.

Flies not having the above characters. ...... 4

4. Mcsonotum bristly in the middle on the posterior part only. . 5

Mesonotiim l)ristly in the middle on the front; arista pectinate on the

upper side. ....... Baliopteka Loew.

5. Under side of the front femora with bristle-like spines or strong bristles
;

arista pubescent. .......... 6

Front femora witliout siudi bristles; front with one proclinatc and one

divaricate bristle on each side. . . . Diastata Meigen.

<!. Second longitudinal vein flexuous. . . . Ischnomyia Loew.

Second longitudinal vein not flexuous. . . Antiio.myza Fallen.

7. ()ccij)nt flattened ; wings spotted. .... Opomyza Fallen.

Occiput convex ; wings not spotted. . Scyphella R. Desvoidy.

.36. OSCINID.E.
Small, bare species. Head hemispherical, face usually ver-

tical in i)rofile ; oral border usually without vibrissas; front

broad, flat, sometimes witli bristles at the vertex. Antennae

usually short; third joint usually rounded. Abdomen ovate

or ellijjtical; genitalia hidden. Wings moderately or very

* This genus belongs more projxrly with the T)roso])hilida>.
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short; no auxiliary vein; third and fourth longitudinal veins

parallel or divergent
;
posterior basal united with the discal

cell ; anal cell wholly wanting or rudimentary. Legs short

;

femora sometimes thickened ; tibite without preapical bristle.

This group of flies is always sure to be represented by nu-

merous specimens and species in any collection of diptera.

The flies are very common and are collected in large numl)ers

by the sweep-net, from rank growing grass and meadowlands.

The larvae of several species of Osclnh have been bred from

wheat, barle}', oats, rye and grass stems and Phragmites

;

those oiQmm-is-\\^\Q similar habits ; larvae of Siphonella from

Cirsium, etc. The larvae are thick, cylindrical, with stout

mouth-hooklets ; abdomen with fleshy protuberances for loco-

motion ; the antennae two-jointed.

TABLE OF GENERA.
1. Ilcatl produced conically in front, the antennaj elonj^ate.

EcTECEPHALA Macquart.

Head not produced conically ; antennae not elongate. ... 2

2. The costal vein reaches to the tip of the third longitudinal vein. . .3

The costal vein readies to the tip of the fourth longitudinal vein. 5

8. No posterior cross-vein; first three longitudinal veins recurved.

Elliponeura Loew.

Posterior cross- vein present. . 4

4. Hind femora much thickened Meromyza Meigen.

Hind femora not thickened; mesonotum usually with strijies.

Chloroi'S Meigen.

5. Ovipositor horny, su])ulate Opetiophora Loew.

Ovipositor not horny and subulate 6

6. Antenna? with a thickened, porrect, stj'lc-likc arista.

Elachiptera Macquart.

Antennae with the usual bare, pubescent or rarely plumose arista. 7

7. Oral margin of the face produced; prolioscis often elongate and folded

back. ....... Siphonella Macquart.

Oral margin not produced. ........ 8

8. Third joint of the antenna? reniform, with a subterminal, short-plumose

arista. ........ Gaurax Loew.

Third antennal joint rounded or oval. ...... 9
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0. Hind tibiii? witli an eloiijiiiti-'il, curve'il spur : prolxiscis soinotiniesi olon-

gatoil and folded back. .... IIippelatks Locw.

Hind tibia' witliout spur. ..... (JsciNi.s Latrcillc.

37. DROSOPHILID^.
E^'os not prominent; face vertical in profile, with vibrissae

at the oral margin, sometimes weak. Front with bristles at

the vertex, not reaching beyond the middle ; usually long.

Third joint of the antennae oval or rounded, the arista plu-

mose or pectinated.* Abdomen usually short and broad, the

genitalia not prominent. Auxiliary vein rudimentary ; first

longitudinal vein short, not reaching more than a third of the

length of the wing; posterior basal cell united or not with the

discal cell; anal cell usually present; posterior cross-vein

sometimes wanting.

The species in this family are invariably small, of rather a

plump appearance, giving a feeling of coldness to the fingers

when grasped; the bristles of the. head and legs are generally

conspicuous, but the flies are without pile. The flies are often

caught in beating and some species are especially abundant

about decomposing, fermenting fruit, often observed in clouds.

Following Schiner, I include in this family Asteia and Sif/a-

loessa, which are considered as representatives of a distinct

family by Loew. The student will sometimes have difiiculty

in deciding whether his specimens should be located here or

among the Ephydridae, so closely do the two families run

together.

TABLE OF GENERA.
1. Discal and second basal cells united 2

Discal and second basal cells separated. ..... 4

2. Posterior transverse vein wanting Asteia Meigen.

Posterior transverse vein present 3

* The plumose or pectinated arista is characteristic of the known Ameri-

can genera but is not a family (diaractor.
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;J. Anal cell present. .......... 5

Anal cell wantingr. . Sigaloessa Locw.

4. Eyes prominent ; wings straight. .... PiionTiCA Schiner.

Eyes not prominent; wings usually appearing as though broken and

bent downward ; larger sized species. . . Stegana Meigen.

5. Costa distinctly bristly ; auxiliary vein distinct in its proximal part.

CuuTONOTUM jMacquart.

Costa not bristlv Duosophila Fallen.

38. EPHYDRID^.
Face more or less, often remarkably convex. Antennre

short; first joint small; antennal arista bare or pubescent or

pectinated on the upper side. Oral cavity rounded, usually

large ; clypeus distinct, in some cases retracted into the oral

cavity, in others prominent. Abdomen of variable form, com-

posed of six segments in the males, seven in the females,

sexual organs usually retracted. Auxiliary vein coalescent

for the most part with the first longitudinal vein, distinct

only at its proximal end ; second basal cell confluent with the

discal cell, the small vein separating them entirely absent, or

scarcely visible (present in Canace Hal. onl}'); anal cell im-

perfect and small (distinct in Canace); alulse small.

The flies of this family are never large, often small or even

minute. The greater number of the species are inhabitants

of wet places, about marshy ground, meadows, etc. They are

always thinly pilose or bare species, and never with bright

colors. The exceedingly large head and mouth of some spe-

cies are very characteristic, but in others this character is not

so apparent and there is sometimes difliculty in separating the

genera from those of the Drosophilidse. The larvae of many
forms are very peculiar, resembling the rat-tailed larva? of the

Syrj)hidse in many cases. The mouth, however, always has

booklets and the "tail" is forked at the end. The larva? of

species of Notiphila have been found in the stems of water

plants ; those of Hi/drellin in the sap of trees, in the paren-
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chyiua of the leaves of Lenina, on Aliswd pldtitago, etc.; those

of Pelina, Fari/dm and Eji/ii/dra in water. Of especial in-

terest are the habits of the larvae of various £Jphi/dr(e, as the

following account related to the writer by Prof. W. H. Brewer

will show :
'' The waters of Lake Mono are clear, reri/ heavy,

have a nauseous taste, and when still the lake has a look as

ol oil and is not easily disturbed. The Avater feel slippery to

the touch, and will wash grease from the hands or from clothes

cold, more readily than common soap-suds will when hot. It

is said that no fish or reptile lives in it, but it swarms with

countless millions of larvce that develop into flies which rest

upon the surface of the water, as well as cover everything on

the immediate shore. The numbers and quantities of these

flies and larvtB are absolutely incredible. They drift up in

heaps along the shore and hundreds of bushels could be col-

lected. They only grow at certain seasons of the year, and

then Indians come from far and near to gather them for food.

The larvae or pupae are dried in the sun, the shell rubbed off by

hand, when a yellowish kernel (pupa) like a small yellowish

grain of rice appears. This is oily, very nutritious, and not

unpleasant to the taste, and under the name of koo-cliah-hee

(so pronounced) forms a very important article of food. The

Indians gave me some of it ; it does not taste badly, and, if

one were ignorant of its origin, it would make nice soup."

Another species, Ejihydra hums, is found in equally great

quantities in Lake Texcoco, near the city of Mexico, and Pro-

fessor Penafiel has given the writer the following notes con-

cerning them :

" It is of the eggs of this insect that the greater part of

what is known as Ahuatle is composed and which is now used

by the natives, who have preserved the customs of the ancient

Aztecs. The eggs are cleaned and ground into flour, and are

prepared by mixing with hen's eggs and fried with fat into

small cakes. The larvu' are also used for food under the

name of P//.ri."
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TABLE OF GENERA.
1. Second joint of tlic antennaj witli a short spinous bristle at the anterior

upper end 2

Second joint of antennae without a spinous bristle at the anterior end. 8

2. The costal vein reaches to the tip of the third longitudinal vein. 3

The costal vein reaches to the tip of the fourtii longitudinal vein. 4

3. Tip of the abdomen in the male with elongated bristles.

Dich^:ta Meigen.

Tip of the abdomen in the male without elongated bristles.

NoTiPiiiLA Fallen.

4. Abdomen broad Discomyza Meigen.

Abdomen not broad. o

5. Face on the upper part flat or gently convex, not carinate; third joint

of the antennas oval Psilopa J\allen.

Face distinctly carinatcd above G

6. Cheeks narrow; eyes long Clasiopa Stcnhammer.
Cheeks broad, eyes round. ........ 7

7. Clypeus prominent AI^thyroglossa Loew.

Clypeus projecting but little beyond the oral margin.

3 Hecamede Ilallidav.

8. Middle tibiae with several long bristles exteriorly. Paralimna Locw.

Middle tibiaj without long bristles exteriorly 9

n. Oral opening small; eyes usually pubescent (//yf/rp///?ia). . . 10

Oral opening large {Ep/);/drina') - . . 16

10. Front femora thickened . . .11
Front femora not thickened. 12

11. Front femora much thickened; first posterior cell narrowed at the bor-

der of the wing. OcTHERA Latreille.

Front femora moderately thickened; third and fourth veins parallel

(West Indies) Ochtheroidea Williston.

12. Eyes thickly but short pubescent. . Hydrellia Desvoidy.

Eyes sparsely pubescent or bare 13

13. Sides of the face wholly without bristles. . Hvadina Ilalliday.

Sides of the face with bristles 14

14. Eyes wholly bare . 15

Eyes sparsely pubescent; clypeus hidden. Piiilhygria Stenhammer.

15. Clypeus projecting; anterior part of mesonotum without bristles.

Pelina Halliday.

Clypeus hidden; anterior part of the mesonotum with bristles.

Pelomyia Williston.
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K). Clyj^cus proniinont. . . 17

Clypcus hidden 18

17. The costal vein reaches to the third longitudinal vein.

Bl!AClIYI)EUTRA LoeW.

The costal vein readies to tlie tip of the fourth longitudinal vein.

Pakvdra Stcnhammer.

18. Claws almost straight
;
pulvilli indistinct. . . Epiiydra Fallen.

Claws curved
;
pulvilli distinct 19

19. Oral horder quite hare. Ilytiiea Halliday.

Oral border with bristles. ........ 20

20. Arista pubescent. Scatella Desvoidy.

Arista pectinated. C^nia Desvoidy.

39. DIOPSID^.
Small species. Head prolonged into two lateral processes

bearing the e3^es
;
front bristly on the upper part only; no

vibrissa on the border of the month. Front femora thickened.

Auxiliary vein much approximated to the first longitudinal

vein.

But a single species of this family, Sphyracepluda brevicor-

nis Say, is known from North America, and it will be easily

enough recognized by the singular eye-stalks. The habits,

whether of the adult or larval stage are not known, nor are

they known of any other member of the family, so far as I

am aware.

40. SEPSID^.
Head rounded; front bristly above; face perpendicular or a

little retreating; border of the mouth more or less hairy, with

or without vibrissas; proboscis short; antennae not porrect,

usually short. Abdomen narrowed at the base ; hypopygium
prominent. Auxiliary vein jiresent or absent ; all the basal

cells distinct. Middle tibiae with spurs ; tibiae usually with-

out preapical bristle.

The flies belonging to this family are usually small, black
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and elongated, with tlie abdouieu narrowed at the l)a.s(% tliick-

ened and curved downward toward the extremity ; with trans-

parent, irrideseent wing, usually liyaline, but often with a spot

or spots toward the end, and are usually observed about decay-

ing vegetables, excrement, cheese, ham, etc., often in swarms.

The flies for the greater part, run about actively and are quick

in flight. The best known are the species of Ploj>hif((, the

larvse of which are so well known as " cheese^^nites^" These

larvae live in cheese, in ham or bacon, ^or in general in any

fatty material, and often do much damage, being especially

troublesome in pork-packing establishments. From the pecu-

liar power of leaping possessed by the maggots they are often

called " skippers "; the act is performed by the larvte seizing

with its extended mouth-hooklets the edge of the posterior

truncature of the body and then suddenly releasing it while

pulling hard. The larvae are somewhat conical. ])ointed

anteriorly, truncated behind, and about live millimeters in

length. They are shining and smooth ; the antennaa composed

of two equally long joints ; the mouth booklets separated,

shoi't and jlivergent; the anterior spiracles whitish, the ab-

dominallegs, roughened, the anal segment with four fleshy

protuberances. Pui)arium elli})tic, rugose.

TABLE OF GENERA.

1. Heart rtepresscd ; antcniice elongate. '-i

Head not rtcprcssert; antentife not reacliiiig bevoiid tlie oral margin. :)

2. Second joint of antennje elongate, third oval. I'rociivi.iza Walker.

Second joint short, third elongate. . . Tvi.omvia (iiglio-Tos.

o. Auxiliary vein distinct; palpi rudimentary {Sejisiii((). ... 4

Auxiliary vein indistinct or wanting (PiojiliiUmt). .... 5

, r :

4. Front femora of the mules witii tuliercles on the lowt-r side^; ^'VSA\^Aj\f
Ski-sis Fallen.

' F'ront femora of male without tuUereli's ])eh>w. Nicmotoda l^esvoidy.

5 Face elongate and truncate; ant-like in appearance. Ckphai-ia Meigen.

Face not elongate and truncate, but rounded. ....'»
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G. Wiiifjs with a blackish spot at tlie tip; antenna^ reaching nearly to the

oral margin. ...... Mvcetaiths Loew.

Wings wholly hyaline. ......... 7

7. Proboscis long and slender, the labella folded back. Madiza Fallen.

Proboscis short, the labella not folded backward ; cross-veins of the

wings approximated. ...... Piophila Fallen.

41. MICROPEZID^.
Front broad, bristly on the upper part. Face retreating in

profile, sometimes very much so. Antennae short or elongate,

porrect. Abdomen elongate
;
genitalia in the male sometimes

very large and complicated. Wings large ; auxiliary vein

])resent or not ; anal cell always present ; second basal cell

closed, except in Mk-ropeza. Legs long; tibiae without preapi-

cal bristle.

The larvffi and their habits of this group are unknown.

The flies are usually of considerable size and slender or very

slender, with very long legs.

TABLE OF GENERA.

1. Third and fourth veins parallel Tetanura Fallen.

Third and fourth veins not parallel, the first posterior cell narrowed or

closed..............
2. Third antennal joint more or less elongated. . . . . . o

Third antenna! joint rounded. ....... 4

3. Antennal arista a])ical and bare (West Indies, Central and S. America).

Nkrius Schiner.

Antennal arista dorsal and ])himose (Central and South America).

Cardi.^cepiiala Macquart.

4. Auxiliary vein wanting; second basal cell and the discal cell united.

MiCROPKZA Meigen.

Auxiliary vein present ; second basal cell complete. ... 5

5. Ultimate and penultimate sections of the fourth vein of nearly equal

length; anal cell large Calobata Meigen.

Ultimate section of the fourth vein twice the length of the penultimate

section ; anal cell small. ..... Tanvpeza Fallen.

14
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42. rSlLID.E.

Front bristl}^ on the up})er part ; broad. Face perpendicu-

lar or somewhat retreating in protile, without vibrissae. An-

tennae moderately or very long, decumbent. Abdomen rather

slender; male genitalia but little prominent, the oviduct

usually elongate. Wings large ; auxiliary vein absent ; third

and fourth longitudinal veins parallel ; all three basal cells

distinct. Legs elongate ; no preapical bristle on the tibiae.

The flies of this family are of moderate size and elongate.

The larvae in those few species in which they are known live

in the roots or galls of different plants. The larvae of Psila

are slender, cylindrical, pale yellow, bare ; the posterior stig-

mata are small, rounded or button-like processes of a black

color.

TABLE OF GENERA.
1. Antennaj much elongated, the third joint slender. Loxocera Meigen.

Antennae shorter than the face, the third joint oval or rounded. . 2

2. Face nearly perpendicular in profile; anal cell noticeably shorter than

the second basal cell Chyliza Fallen.

Face retreating in profile; anal cell as long or longer than the second

basal coll. Psir.A Meigen.

43. ORTALID.E.
llather small to moderately large flies. Front broad in both

sexes, never with lower fron to-orbital bristles. Vibrissae want-

ing. Clypeus distinct, usually well developed; proboscis

more or less stout; palpi broad, seldom narrow. Abdomen

with five segments in the male, six in the female, the first two

in both sexes more or less coalescent; male with a rolled-up,

long penis ; female with a three-jointed, horny ovipositor.

Legs usually stout and short, never very slender. Venation

of wings complete ; auxiliary vein completely separated from

the first longitudinal vein, though often much approximated

to it ; it runs into the costa at a more or less acute angle, with-

out becoming indistinct at its eiul ; posterior basal and anal
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eell of considerable size, the latter exceptionally indistinct.

Middle tibiae alone provided witli spurs ; none of the tibiae

with an erect bristle before the tip exteriorly.

The present family includes a large number of species of

flies that are sure to be represented in every collection of dip-

tera. Many of the species have the wings prettily marked.

The famil}' by many entomologists is divided into several

independent groups, as the Dorycerida? or Pyrgotinse, the

Platystomidae, Ulidiidae, etc. The flies are usually found

about meadows or among luxuriantly growing grass. The

larvae arc but jiooi'ly known.

TABLE OF GEXEliA.

r.Y PROF. W. A. SNOW.

1. First loTigitiuliiial vein beset witli small bristles. .... 2

First longitudinal vein bare. ........ 5

2. Ovipositor flattened ; ocelli present. ...... 3

Ovipositor not flattened; no ocelli. .... Pyugotin^':.

o. Third antennal joint round or short ovate; ends of auxiliary and first

longitudinal veins widely separated. . . rTEROCALLiN.K.

Third antennal joint not round or short ovate.* .... 4

4. Neither pro-pleural or sterno-pleural bristles present; third antennal

joint elongate rLATYSTOMiN.i;.

A sternopleural butno propleural bristle present. . Ckphaliinv*:. ,-
u 1. A-*»-* <*^ u ,, '

I, OtTo-linae. U^<r^
5. Posterior angle of anal cell drawn out into a lobe, or at least, more or

less acute; femora never armed. ..... Ulidiin/K.

Posterior angle of anal cell obtuse, rounded or retracted ; femora armed
in most of the genera Ivichaudiin.i:.

PYKGGTIN.^!:.

I'ront Strongly projecting; face retreating; oral opening small; probos-

cis not incrassated ; clypeus but little developed ; ocelli absent ; no pro-

pleural liristle; first longitudinal vein hairy; ovipositor not flattened.

PvR(iOTA Wiedemann.

PLATYSTOMIN^?':.

Oral opening very large ; clypeus generally very nmch developed, and
the i)roboscis proportionately stout ; third antennal joint elongate; meso-

* Tetropismenns Loew has the third antennal joint circular, but its short

stigma or subcostal cell locates it among the Ortalin;e.
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notuni bristly on tlio liind jxirt only
; pr()j)leural and stcrnopleural bristles

absent; female abdomen witli five segments; ovipositor flattened; first

longitudinal vein bristly.

1

.

The picture of tlie wings consist cliiofly of a dark border along the costa,

from the base of the stigma to the tip of the wing, witli tlie first

basal cell and the posterior cross-vein clouded: anterior cross-vein

oblique. ........... (I

Flies not liaving the above characters. ...... 2

2. Posterior angle of the anal cell drawn out into a sharp point (Mexico).

<)sTi{.\coc(Ei,iA Giglio-Tos.

Posterior angle of the anal cell rounded. ......"!
0. Picture of the wings dark, varied with transjtarent spots and bars. 4

Wings not so marked. ..........'>
4. Scutellum large, flat ; occiput but little swollen

; veins of wings straight

and markedly divergent. .... Amphicnephks Loew.

Scutellum smaller, not flattened; occiput much smaller; epistoma

strongly projecting; third and fourth longitudinal veins nearly

parallel, sinuous (Mexico and South America). Platystoma Meigen.

5. The picture of the wings consists of four blackish cross-bands, of which

the third is nearly perpendicular, and the fourth lies along the costa

at the apex of the wing ; scutellum with four bristles.

UiVELLiA Desvoidy.

Wings without bands; scutellum with two bristles; ant-like flies.

Myrmkco.myia Desvoidy.

ti. Posterior cross-vein prolonged beyond the fourth vein (Cuba).

rilMKliOESSA Loew.

Posterior cross-vein not ])rolonged. ...... 7

7. Fifth longitiulinal vein bristly (Mexico). Bkuiniella Giglio-'I'os.

Fifth longitudinal vein iu)t bristly.* . Stenoptkrina Macquart.

ckphaliix.t;.

Oral opening very large; clypeus and proboscis greatly developed; pro-

])leural bristle absent; sternopleural bristle present; sixth segment of the

abdomen in the female distinctly developed ; ovipositor flattened; first

longitudinal vein bristly.

1. Slender, Sepsis-like flies, resembling Myrmecomyia, with wings almost

hyaline, exce])t for a small infuscation at the stigma and at the tiji.

Cei-ualia Meigen.

Wings with a consi>ic!Uous picture. ...... 2

* I can not see wherein Brlcinnia Walker, to which Giglio-Tos refers a

Mexican species, differs from Sininpfi rimt

.
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2. Wiiiiis dark, with tlin'c oblicjuo, iiiori' or k'ss arciiatfil. liyaliiu' tToss-

bands; first basal coll oxpandi'd before its end. Tkitoxa Loew.

Wings not with such luarkinns. ........'!
'). Wings broad, with a marked excision on the eosta near the end of the

auxiliary vein; second vein sinuous. (\\Mi'T(iNKri{A Maccjuart.

Flies not having such wings. ........ 4

4. Posterior angle of tlie anal cell retracted. . . Id.vna Loew.

Posterior angle of the anal ceil drawn out into a long lolie.

Di Mi;i r \ (Jer.-ila-cker.

outalix.t:.

The Ortalinaj differ from the riatystominai and Cephailina' in tlu' small

oral opening, the less developed clypeus, more slender proboscis and smaller

palpi. The niesonotum is sometimes bristly in the middle anteriorly, the

propleural and mesopleural bristles both ])resent. Female al)domen with

six segments. /

1. Face sharply carinate. ......... '2

Face not sharply carinate. ''>

2. Third antennal joint circular ; hairy species. Tktkoi'isments Loew.

Third antennal joint ending in a sharp point; pollinose flies.

Tkphronota Loew.

0. Mesonotum bristly in tlie middle in front; third antennal joint excised

above and with a i)ointed tij). . . , {'iciioxvs Maciiuart.

Mesonotum not bristly in the ndddle in front. .... 4

4. Third antennal joint distinctly excised above, pointed at the tij) ; fourth

longitudinal vein with a marked anterior curvature on its distal

])art. ........ Anacami'Ta Loew.

Third antennal joint not excised above; fourth vein not so curved;

body nearly destitute of bristles or liairs. Ti-ypAXoi'S Fallen.

I'TKKOCALLIX.I-:.

Tryi>eta-like; coloring nonmetallic ; head rather l)ro:id, but low, willi

rather protuberant eyes; face short, perpendicular, excavated in the mid-

dle; clypeus but little developed; third antennal joint round or short oval:

mesonotum bristly upon the posterior part onh- ; third longitudinal vi-in

hairy; tij) of the first longitudinal vein and auxiliary vein remote from

each otiier: posterior angle of the anal cell usually drawn out into a long-

lobe.

1. Posterior angle of anal cell drawn out into a long lolie ; ]K>sterioi- cross-

vein very oblique. ..........
Posterior angle of anal cell not gi-eatiy produced. ....•»
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2. Wings very narrow in proportion to tlicir len.ytli, of equal widtli, broad-

ly rounded at base and tip. . . . Ptkrocalla Uondani.

Wings with an unusually convex ])osterior margin. Calloi'istiua Loew.

3. Anterior and posterior eross-veins very oblique, not approximated

(Mexico). ....... Mtennis Desvoidy.

Posterior cross- vein rectangular or nearly so. . . . . . 4

4. Second longitudinal vein straight or nearly so ; anterior cross-vein not

oblique. ........... 5

Second longitudinal vein markedly sinuous ; cross-veins approximated

and the anterior one very oblique.* Pakagorgopis Giglio-Tos.

5. Cheeks rather broad
;
posterior angle of anal cell acute.

Stictocephala Loew.

Cheeks and face extremely short ; eyes transversely oval
;
posterior

angle of anal cell rectangular (New Mexico). PsAinopTEKA Loew.

ULIDIIX.^X*

Head large, hemispherical; proboscis stout, with broad labclla ; front

broad; antennaj short; mesonotum bristly in the middle behind only; first

and third longitudinal veins of the wings bare, the third and fourth con-

vergent distally; posterior angle of the anal cell acute, sometimes drawn

out into a long lobe.

1. Head conspicuously large ; front unusually broad and the antenna? very

widely separated 2

Head not conspicuously large, the antenna? more approximated at their

root. :]

2. Third antennal joint round; front punctulate. . . (Eix^pa Loew.

Tiiird antennal joint elongate; upper ])art of front rugose.

EuRvcEPHALA Roedcr.

o. Posterior angle of anal cell acute, but scarcely prolonged lobe-like. 8

Posterior angle of anal cell distinctly drawn out into a lobe. . 4

4. Front punctate or scrobiculate. . 5

Front smooth, . . ......... 7

u. Scutellum flat, with sharp edges; fourth longitudinal vein strongly

curved forward at its end ; front coarsely rugose.

NOTOORAMMA LocW.

Scutellum convex, rounded on its edges. .....(>
(5. Stigma not unusually elongate Ulidia Meigen.

Stigma elongate, about as long as the costal cell. Acrosticta Loew.

* This genus is located here as definitely as the characters given will

permit.



7. Face (listiiu'tly projfctiiiii liclow; third antciinal joint roiuuliMl at tiie

Olid. ......... 1m:xicst.\ Loc'w.

Face rctreatinjj; third anteinial joint witli a sharp anterior angle.

Cii.KTOPSis Loew.

8. Body extremely slender. ^

Body not slender; face carinate Seopteka Kirby.

0. Front only slightly projecting in profile; face oblique.

Steno.myia Loew.

Front very much projecting, so tliat the head is conical and the face

nearly horizontal EirMKTOPiA Macquart.

KICHARDIIX.l*:.

Mesonotum with bristles in the middle posteriorly only ; femora often

armed and incrassate; first longitudinal vein bare; posterior angle of the

anal cell obtuse; costal vein usually broken just before the termination of

the auxiliary vein ; auxiliary and first longitudinal veins closely approx-

imated, their tips near together. '

1. Femora all armed with spines. 4

Femora unarmed. .......... '2

2. Head shaped like a long, somewhat flattened cone. Conicei's Loew.

Head not so shaped. ......... '^>

3. Wings but little developed ; anal cell wanting. Steneketma Loew.

Anal cell present. Epiplatea Loew.

4. Scutellum with two bristles; third and fourth longitudinal veins nearly-

parallel. .° .......... 5

Scutellum with four bristles; ocelli remote from the vertex; last section

of the fourth vein convergent toward the third (West Indies and

South America) Coelometopia Macquart.

o. Ocelli more approximated to the vertex; front not narrowed anteriorly

(West Indies). . . ." . Keoidiotvpa Osten Sacken.

Ocelli about half way between the vertex and the antennas front .some-

what narrowed anteriorly (West Indies). . Stenomacra.

44. TRYrETIIX^.
Head hemispherical; face nearly perpendicular in profile

or somewhat retreating, without distinct vibrisscf. Front

broad, bristly on the sides, the lower fronto-orbital bristles

situated close to the border of the eves. Antenna' decumbent.
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short, rarely elongated. Abdomen composed of four or five

segments
;
genitalia of the males but little exposed ; the ovi-

positor jointed, more or less projecting. Wings rather large
;

auxiliary vein present, ending steeply and obscurely in or

near the border
;
posterior basal cell and the anal cell distinct,

tlie latter often drawn out into an acute, often prolonged,

point. Wings usuall}' with dark markings. Legs moderately

long ; tibiae without preapical bristle. Proboscis moderately

long, usually with broad labella, sometimes long, and the nar-

row labella folding backwards.

This family comprises a large number of rather small flies

usually with prettily marked wings. The larvae are not elon-

gate, conical and round ; the posterior stigmata lie free in two

separated small, chitinous platelets, forming three radiating

depressions; antennae short, two-jointed; mouth booklets

separated, thick and strong ; anal end somewhat impressed,

often in the middle with six, small, fleshy points. Puparia

elliptical, the anterior stigmata projecting somewhat button-

like. The larvae of Ceratitis live in the flesh of oranges and

lemons, those of Aciura have been found at the base of the

flower stems of Phloviis, those of Aci'da mining in tlie leaves

of IiKJiwx, those of Spilof/rap/ia mining in the leaves of

Senecio, or Arctinm, or bred from the berries of Solatium

faroJuiciisis, in the fruit of Prunes and Lonicera, etc.; those

of PnsiiKt, in the blossoms of SenrJtns; those of TepJiyitls

in the blossoms and galls of the stems or roots of various com-

positae ; those of Carphotvicha in the galls and roots of

Achilhd, tlie flowers of HU'rarlmu. etc. those of Trijpt'id in

the heads of C'u-i^uim, Cenfani-ed, etc., and in stems of i)lants.

TABLE OF GENERA.
1. ()vi])()sit()r of ft'iiiale reniarkubly elongated and eurvod ; second longi-

tiidinal vein usually with an anterior branch. 'J'oxc)Ti;yi'ana Gerst.

Ovijiositor not remarkably elongated and curved. .... 2

2. Front on each side with a bristle having a terndnal, leaf-like appendage.

CKnATiTEs Macleay.

Front without such bristles. ........ •'!
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;). Win^s with colored markings not retifiiiate. .... 4

Wiiifj^s liyaliiiL' or witli tlie iiiarkiiigs reticulate or spotted. . . 18

4. Scutellum with six bristles. .... Hexacii.kta Loew.

Scutelluni not with six bristles. ....... 5

5. Fourth longitudinal vein conspicuously curved forward at its tip.

AcROTOXA Loew.

Fourth longitudinal vein not conspicuously curved forward at its tip. 6

G. Distal i)ortion of the wing with two hyaline indentations, separated by
a curved or arched brown projection from the brown oblique cross-

band or spot before it, the anterior indentation more slender, the

posterior one (in the second posterior cell, crossing or not the fourth

vein) more triangular in shape.* ...... 7

Wings not so marked. ......... 10

7. Body elongate; abdomen narrower than the thorax.

Straussia Desvoidy.

Body short ; abdomen as broad as the thorax. .... 8

8. Horizontal diameter of the eyes remarkably short. Stknopa Loew.

Horizontal diameter of the eyes not shorter than usual. . . 9

fl. Antepenultimate section of the fourth vein straight. Acidia, Loew.

Antepenultimate section of the fourth vein curved. EpochrcJa Loew.

10. Coloring of the body generally light, never black. ... 11

Coloring of the body black. ........ 15

11. Wings near the middle with two cross-bands, converging toward the

posterior margin. ......... 12

Wings not with such cross-bands. ...... 13

12. The third longitudinal vein is gently curved backward toward the tip

;

head not swollen. . . , . . Spilographa Loew.

Third longitudinal vein straight to the tip; head distinctly swollen.

(Edicarena Loew.

13. Wings with four very oblique cross-l)ands; cross-veins very oblique. 14

Cross-bands nearly transverse, or dissolved into spots; cross-veins but

little oblique Trypeta Meigen.

14. Scutellum tumid, bituberculate Peronyma Loew.

Scutellum of the usual structure, not swollen, though convex.

Pl.AGIOTOMA Loew.

* In some varieties of Straiissid lom/ijiennis, tlie distal hyaline indenta-

tions are obsolete.

1.5
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15. Cross-veins conspicuously approximated. ..... 16

Cross-veins not approximated. ....... 17

16. Wings with hyaline indentations and a subapical, arcuate, hyaline

cross-band; scutelluin black. . . I'olymouphomyia Snow.

Wings with three brown bands or projections, connected anteriorly,

the distal one following the costa, the middle one beyond the middle

of the wing, the proximal one toward the base. CEdasims Loew.

17. Scutellum with four bristles, yellow; wings with black cross-bands.

Rhagoletis Loew.

Scutellum with two bristles, black; wings with hyaline indentations

along the margin Acil'Ra Dcsvoidy.

18. Fifth vein strongly bristly ; scutellum with six bristles.

Blepharoneura Loew.

Fifth vein not bristly ; scutellum with four or two bristles. . 19

19. Wings banded on the apex. .... Acrot.bnia Loew.

Wings not banded on the apex. ....... 20

20. Face spotted • • . 21

Face not spotted. 22

21. Wings very much dilated
;
pattern of picture not radiating.

P^uTRKTA Loew.

Wings not dilated; with radiating markings along the margin.

Carphotkicha Loew.

22. Front very broad. 23

Front not very broad 25

23. Third antennal joint elongate, with a sharp anterior angle; ovipositor

flattened. Acidogona Loew.

Third antennal joint short 24

24. Wings with numerous small spots and larger ones along the distal mar-

gin; ovipositor conical Eurosta Loew.

Wings with large, irregular, brown spots and hyaline spaces.

Xknoch.kta Snow.

25. Wings without markings, or, on the apical half only with a reticulation

dissolved into cross-bands. . . Neoaspilota Osten Sacketi.

Flies not having the above characters. 26

26. Wings of an evenly broad shape, and with an unusually blunt apex.

Icterica Loew.

Wings of the usual shape, or dilated 27

27. Labella very much prolonged Ensina Desvoidy.

Labella not or but little elontjated 28
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28. Wing-niarkingrs radiating. ........ 29

Wiiig-niarkings not radiating. .... Tephritis Latrcille.

29. The whole or nearly the whole surface of the wing with unicolorous

reticulation Euaresta Loew.

A star-shaped black picture at the apex of the wing, the remaining sur-

face immaculate, or with a very few spots, or at the most with an

obsolete reticulation. ..... Urellia Desvoidy.

45. SAPROMYZID^.
Small sjiecies, seldom more than 7 millim. in length. Head

as broad or a little broader than the thorax ; front with one

or two bristles on each side anteriorly to those of the vertex.

Antenna? usually short and i)orrect, sometimes the third joint

elongated. Face without vibrissa? on the oral margin. Abdo-

men short-ovate. Legs never elongate. Auxiliary vein of

the wings present; cross-veins never approximated; basal

cells small, but complete.

I include in this family the Sapromyzidse and Lonchaeidae

of Loew, though the characters are perhaps sufficient to jus-

tify their separation. The larvae of Sapromyza live in decay-

ing vegetable matter; they are slender, with two distinct

mouth booklets, the entire body, except the anterior segments,

roughened by very small bristles. The segments are distinctly

constricted, the penultimate segment with four conical pro-

cesses in a transverse row, the terminal segment with two

three jointed processes, between which is the cylindrical, stig-

matic tube. In Lonclura there are no conical processes on the

penultimate segment, and the stigmatic tubes or processes are

small and wart-like.

TABLE OF GENERA.
1. Tibiae without preapical bristle; front witli a single fronto-orbital bris-

tle; ovipositor flattened and horny (/.oHr/Kp/«(f). . . .2
Tibiae with a distinct prea])ical bristle; two fronto-orbital bristles; ovi-

positor not horny, ending tube-like {Sapromi/zimt).* . . ;>

* (Jlxetoralla Giglio-Tos (Mexico) has three fronto-orbital bristles, the

anal cell rudimentary ; arista pubescent, the face short, flat and vertical. .'^'~0^}
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2. Metallic black species ; front narrow. . . . LoNCn.^iA Fallen.

Yellow or yellowish species; front broad. . . Pallopteua Fallen.

8. Arista with a short, dense pluniosity; face with a strong gibbosity in

the middle. ...... Pachycekina Macquart.

Arista slender, bare, pubescent or plumose, not having an appearance

of solidity. 4

4. Face very broad in profile strongly convex below. -Ou

Physogenia Macquart.

Face receding, flattened or gently arched 5

5. First posterior cell much narrowed in the margin (Central and South

America). Griphoneuka Schiner.

First posterior cell not or but slightly narrowed in the margin. . 6

6. Shining black species ; third joint of antennae more or less elongate.

Lauxania Fallen.

More or less yellow species; third joint of antenna; not more than three

times as long as wide • Sapromyza Fallen.

46. KHOPALOMERID.5^:.

Front broad, excavated, with or without short bristles.

Anteniiee short, third joint rounded or oval, the arista bare or

plumose. Face broad, carinate, tuberculate or the oral margin

prominent; cheeks broad; clypeus projecting; vibrissae want-

ing
;
proboscis short

;
palpi slender or dilated. Thorax elon-

gate, arched, mesonotum nearly bare; scutellum often promi-

nent and grooved. Abdomen shorter than the wings, flattened;

ovipositor projecting, telescopic; hypopygium largely con-

cealed. Femora thickened, the hind tibige often dilated.

Auxiliary vein present or absent ; basal cells well developed.

This group comprises a small number of flies from six

to twelve millimeters in length, of peculiar aspect, having a

general resemblance to some of the Ephydridse or Ortalidae.

I know nothing of their habits, whether in the adult or imma-

ture stages, though I suspect that they are denizens of wet or

No mention is made of tibial bristles, and the author is in some doubt

whether or not it should be located with tlie Trti})eti(tn-.
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damp places. The known s})ecies are confined to Central and

South America.

The group is evidently sharply divided into two minor

groups, by the presence or absence of the auxiliary vein and

the length of the first longitudinal vein.

TABLE OF GENERA.

1. Auxiliary vein wanting, the first longitudinal vein short; first posterior

cell of the wings not narrowed; palpi slender (7\/u'«o^o/v'«ff, Central

and South America) Rhinotora Schiner.

Auxiliary vein well-developed, the first longitudinal vein longer; first

posterior cell much narrowed in the margin
;
palpi dilated {RJiopal-

omerimy). ........... 2

2. Scutellum oval ; arista plumose 3

Scutellum pyramidal, directed obliquely upward; arista plumose or

bare (Central and South America). . Rhopalomeka Wiedemann.

o. Front with bristles; face carinate; hind tibise dilated and with tubercles

(Central and South America). . . . Willistoniella Mik.

Front without bristles; face tuberculate; hind tibis slender (S. Amer.)

Apophorhynchis Williston.

47. HELOMYZID^.
Face usually nearly perpendicular, with vibrissa; front

bristly on the posterior half only; antennae short. Abdomen

rather broad and long, more or less flattened, composed of six

segments ; male genitalia somewhat prominent ; costa of the

wings bristly; first longitudinal vein bare. Wings compara-

tively large; all the basal cells distinct. Tibiae with simrs

and a preapical bristle.

The larvae of Leria have been bred from bat and rabbit

dung; those of Hdomyza from truflles, decaying wood, etc.

They are cylindrical, obtuse behind, more pointed in front;

the antennae situated upon long, conical processes ; mouth

booklets large and pointed ; the seven abdominal segments

on each side in front widened, below with bristly pseudopods.

Many of the species of this family live in caves or burrows.
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rflc TABLE OF GENERA.
1. ^ humeral bristle present. .... Helomyza Fallen.

^ n6 humeral bristle present 2

2. No bristle above the base of the front coxas. . . Ali.ophyla Loew.

A bristle above the front coxae present . 3

3. Spurs of the middle tibife curved ; hair of the body comparatively long

and soft Scoliocentra Loew.
Spurs of the middle tibise straight ; hair neither long nor soft. . 4

4. Anterior oral border obliterated. . . . Anorostoma Loew.
Anterior oral border distinctly developed 5

5. Eyes remarkably small. ' QScothea Loew.
Eyes not remarkably small 6

6. Four bristles in the median dorsal thoracic rows 7

But three bristles in the median dorsal rows. . Tephrochlamys Loew.

7. Costal border of the wing very noticeably bristly ; front broad.

Leria R. Desvoidy.—.^^^
Costal border with extremely small bristles ; front narrow. -^^ '*^

Heteromyza Fallen. ,* ^^ <>/

48. HETERONEURID^.
Head large, hemispherical. Face short, nearly perpendic-

ular. Vibrissal bristles present. Front broad, bristly to the

root of the antennae. Antennae porrect, short. Abdomen
elongate, narrow, somewhat compressed

;
genitalia but little

prominent. Wings broad and rather long; all three basal

cells distinct; cross-veins much approximated. Legs long;

tibiae with or without a preapical bristle.

Larvae of this family have been found in decaying wood,

under bark of trees, etc. They are slender, cylindrical, slight-

ly thickened posteriorly, white in color. The mouth booklets

are very small, the body segments not distinctly separated

;

abdominal segments with a transverse swelling for locomotion.

The larvae have the power of leaping, as do those of

Piophila. The act is performed by fixing the mouth booklets

in the two chitinoiis, straight or curved booklets on the upper

''K
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side of the last segment and then suddenly releasing them.

The puparia are yellowish, ellipsoidal and with two horns on

the last segment as in the larvae.

TABLE OF GENERA.
1. A long preapical bristle on the hind tibiaj. Heteroneura Fallen.

No such preapical bristle on the hind tibia;. . Clusia Halliday.

49. SCIOMYZID^.

Head rounded,* short, as broad or broader than the thorax

;

face more or less retreating; mouth without vibrissae at its

border, sharp. Abdomen composed of six segments, rather

long and narrow. Wings longer than the abdomen ; auxiliary

vein present, distinctly separated from the first longitudinal

vein
;
posterior basal cell and the anal cell complete. Legs

rather long
;
preapical tibial bristle present.

The members of this family are usually found in meadows,

along the banks of small streams, etc., wherever it is moist.

They are, for the most part, brown or brownish yellow in

color, oftentimes with pictured wings. They are slow in

their habits. The larvae are slender, cylindrical, thin anterior-

ly, the last segment with six or eight conical, fleshy tubercles.

They are aquatic.

TABLE OF GENERA.
1. Antennte short 2

Antennae elongate. .......... 4

2. Face excavated, the oral margin protuberant. .... 3

Face retreating in profile, but little or not at ail excavated; oral margin

not at all prominent. Sciomyza Fallen.

* The genus Tri(jotiometo}nis Macquart, has been assigned to the Pyrgoli-

n<e by Schiner, to the Heteroiieurinn' by Loew. It will be sought for in this

family by the student, and I believe tliat it rightfully belongs here. It will

be recognized by its conically projecting head, and strongly receding face.

The clieeks have a row of well develojied bristles situated on a ridge de-

scending from the front near the eye and extending back to the occiput

;

the third antennal joint is rounded or a little elongated.
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o. Cheeks broader than the long diameter of the eyes ; oral border mod-
erately protuberant; costa somewhat spinose. . Actora Meigen.

Cheeks not broader than the long diameter of the eyes; oral margin
very prominent ; costa bare. .... Dryomyza Fallen.

4. Hind femora long : second antennal joint much elongated, longer tlian

the third. ........... 5

Hind femora only moderately elongated and but little thickened ; second

antennal joint as long or a little shorter than the third.

Tetanocera Latreille.

5. Hind femora thickened; face not produced downward.

Sepedon Latreille.

Hind femora not thickened ; face much produced downward (Central ?

and South America). ..... Thecomyia Perty.

50. PHYCODROMID^.
Pleurae, scutellum and abdomen flat. Front bristly ; cheeks

and face bristly, the vibrissas indistinctly differentiated. Legs

stout, all the tibiae spurred and with a preapical bristle on the

outer side; metatarsi not ablDreviated ; terminal joint of all

the tarsi incrassate and withewfe claws. Neuration of wings

complete ; auxiliary vein distinct in its entire course ; costa

without bristles ; basal cells not small.

But a single genus of this family is known to occur in

North America, Coelopa Meigen. Members of it are found in

great abundance among sea-weed and other algae thrown up
by the waves along the sea-shore.

51. SCATOMYZID.E.

Tegulae small, the upper one concealing the lower one.

Head rounded, eyes round, bare, broadly separated by the

front in both sexes. Wings large ; auxiliary vein always pres-

ent, the costa never with bristles at its termination, three

basal cells always present ; first posterior cell never narrowed

or closed. Abdomen with more than four segments.

The flies of this group are easily confounded with the
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Authomyidse, but the characters above given will in most

cases render the differentiation a matter of little difficulty.

Still, it is evident that the two families run closely together,

and the student will sometimes be in doubt. The family as

here accepted is that of Becker, who has recently given an

exhaustive study to the European forms. He has established

a considerable number of new genera, many of which will un-

doubtedly be found to occur in North America. For that

reason, I have thought it best to give a translation of his

tables of the genera, with but slight modifications or abbrevia-

tions.

The genera so far recognized in North America are Scato-

phaga, Hijdromyza, Norellia, Cordylura and Cleigastra in

their wider sense. Fucellia, Becker refers to the Anthomyidae.

The species of Scatopharja are for the most part yellowish

brown in color, the males often with wooly hair. The flies

are frequently found about excrement, but they also feed upon

other insects, which they capture. Species of Cordylura and

Cleigastra are mostly slender and cylindrical, and of mod-

erately large size. They are usually found in meadows or

other moist places. The larvae are cylindrical, thin-skinned,

the mouth booklets short and thick, the anterior stigmata

large, projecting, reniform in shape, the posterior stigmata

situated on rounded eminences. The larvae of Norellia spini-

mana have been found in the stems of Rumex ; those of

Cordylura convallat-ice in the stems of Convall/^ia ; those of (^
species of Clelgasti'a in stems of Rumex, from swine-dung

and from the larvae of Noctua ; those of Hydromyza from

N^i2>har.

TABLE OF GENEKA.
1. Prntlioracic and stigniatic bristles wanting ; a sternoploural bristle pres-

ent, sometimes wanting. 'J'liorax with five dorsocentral bristles, or

if fewer, the palpi broad. Scutellum with at least four bristles.

Wings usually long 2
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Prothoraeic and stiginatic bristle^ aeually present; wlien wanting the

tliorax nearly bristleless. One to three sternopleural bristles present.

Thorax with one to five dorsocentral bristles; the scutelluni with

two to four. Wings usually short. ......?>
2. Head broad; palpi spoon-shaped or leaf-like. . Hydromvzina;.

Head round not especially broad; palpi linear or rarely rib])on-like

(ScalophagVup). ....... Scatophaga.

3. Front femora on the inner siile with a double row of bristles.

NORKLLIN.E.

Front femora and tibiae at the most with a single row of bristles.- 4

4. Face short; palpi small, linear, never with long hairs or bristles. An-

tenna; short; the arista bare or pubescent. . CleigastuiN/K.

Face long; palpi linear, sometimes flattened, with or without long, ter-

minal bristles. Antennae variable; arista bare or plumose. Species

usually bristly Cokuvlurin.«.

CORDYLURIN^.

1. Palpi small, linear 2

Palpi long, widened leaf-like. ....... 14

2. Palpi with a long terminal bristle; a single sterno-pleural bristle pres-

ent . . . o

Palpi without long terminal bristle ; one to three sterno-pleural bristles

present. ........... 6

3. Third antennal joint short; second more or less projecting over the

third. 4

Third antennal joint long, as long as the face, the second joint not pro-

jecting; arista long, plumose; shining black species.

Phrosia R. Desvoidy.

4. Arista plumose. in the middle or pubescent; costa hairy or ciliate; third

longitudinal vein straight or gently curved. . . . . 5

Arista bare; costa but slightly hairy; third longitudinal vein curved

S-shaped. ...... Scoliapmleps Becker.

5. Arista tliickened at the base, plumose to its middle; femora and tibiie

with strong bristles; thorax with five dorsocentral bristles; face

narrowed at the antennae; usually shining black species.

CoRDVLURA Fallen.

Arista scarcely thickened at the base, plumose; femora and tibiie slen-

der and long but little bristly; one to three dorsocentral bristles

present; face and front of equal width; yellow and black species.

Parallelomma Becker.
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(]. One sternopk'ural bristle. ........ 7

Two sternopleural bristles. ........ 9

Three sternopleural bristles. 10

7. Eyes nearly twice as high as long; front convex; antennae short, situ-

ated low down .- pale yellow species. . Leptopa Zetterstedt.

Eyes but little higher than long; antennae as long as the face; oral

border with a single, anteriorly directed bristle. ... 8

8. Tliird antennal joint broad; front convex; arista distinctly plumose;

five dorsocentral bristles present; moderate sized, shining yellow

species. ...... Megophthalma Becker.

Third antennal joint long and slender, arista naked; four dorsocentral

bristles; shining black species. . . Micropselapha Becker.

9. Antennae as long as the face, third joint rounded, strongly pubescent;

four dorsocentral, two scutellar bristles ; hind tibia; with two pairs

of exterior bristles; shining black. . Hexamitocera Becker.

Antennae long as the face, third joint with a sharp upper corner ; arista

geniculate in both sexes; five dorsocentral, four scutellar bristles;

hind tibiffi with three pairs of bristles ; small, grayish dusted species.

GoNATiiEKUS Rondani.

10. Male arista distinctly geniculate. . . . . . . 11

Arista geniculate in neither sex. ....... 12

11. Third antennal joint long and broad, with an acute upper angle; arista

short, bare; four scutellar bristles ; dark gray-dusted, bristly species.

GoNARCTicus Becker.

Third antennal joint long and narrow with rounded upper angle; arista

finely plumose; two scutellar bristles; shining black, bristly species.

Cnemopogos Kondani.

12. Arista distinctly hairy ; four scutellar bristles; hind tibiae with three

pairs of exterior bristles Orthach/Eta Becker.

Arista bare ; antennae long, third joint usually angulated above ; two

scutellar, two pairs of tibial bristles. . Amaurosoma Becker.

13. Eyes circular; antennae long, rounded at tip; palpi of usual length

somewhat broadened distally ; abdomen very short.

Spathiphyllus Becker.

Eyes somewhat elongate ; antenna^ long, angulated at tip
;
palpi much

dilated its whole length ; abdomen not remarkably short.

1'selaph<)phii.a Becker.

HYDROMYZINiK. ^
1. Eyes and head round; thorax with five dorsocentral bristles. . 2

Eyes and head oval, higher than long; one dorsocentral bristle; an-

tenna short ; abdomen flat ; third and fourth longitudinal veins con-

vergent; large, bare grayish dusted species. Hydkomvza Fallen.
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2. One sternopleural bristle; wings without spots. .... 3

No sternopleural bristle; wings with round, Ijrown spots.

Ernoneura Becker.

3. Front tibiae with a terminal, short rectangularly spine (in addition to

the ordinary bristles). .... Acanth^cnema Becker.

Front tibiae without such spine. ..... ^ . 4

4. Hypopygiuni with long tufts of hairs. ...... 5

Hypopygiuni without long tufts of hairs. ..... 8

5. Third antennal joint somewhat elongate, angulated at tlie tip ; oral

border with numerous, closely placed bristles. ...
Third antennal joint short, rounded at tip; oral border with two remote

bristles. Bostkichopvga Becker.

G. Wings with two supernumerary cross-veins. Pogonota Zetterstedt.

Wings not with supernumerary cross-veins. . Okenia Zetterstedt.

7. First posterior cell closed Lasiescelus Becker.

First posterior cell open or but little narrowed 8

8. Much elongated species. 9

Short or but little elongated species 10

9. Middle and hind femora of the male strongly thickened.

St.egeria Rondani.

All the femora slender Cosmetdpus Becker.

10. Third antennal joint rounded distally. . Mickopkeskpa Becker.

Third antennal joint angulated distally. . . . . . II O
11. Mesonotum and legs thickly hairy. . . Spathiophoua Rondani.

Mesonotum and legs thinly and not long hairy 12

12. Antennae small, abgulated at tip; arista thickened at base ; small, short, ^
gray species Tric()palpus Rondani. J^

Antennae large, broad, rounded at tip ; arista thickened to near the tip.
'^

Acekocxeaia Becker.

CLEIOASTRIN^E.

1. Five dorso(!entral, two scutellar, one postluimeral bristles ; black

species. ....... Cleigasira Macquart.

Two or three dorsoccntral, front scutellar and two post-humeral bris-

tles; honey-yellow sjiecies. . . . Gimxcmera Rondani.

NORELLIN.E.

1. Front femora with two rows of strong bristles, the outer ones long and

strong, the inner ones short. . . . Norei.lia R. Desvoidy.

Front femora witii four spines, bristles on the outer side only.

Ac/iantholena Rondani.

.fyy.

di
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52. ANTHO.MYllXE.

Small to moderately large flies, often resembling the com-

mon house-fly, usually non-metallie in color. Antennal arista

plumose, pubescent or bare ; eyes hairy or bare ; males often

lioloptic, sometimes broadly diehoptie, the females always

dichoptic; abdomen composed of four or Ave segments; the

male genitalia often with subanal appendages ; first ])Osterior

cell of wings broadly open ; body often without bristles ; teg-

ula? usually of considerable size.

Tlie above definition will, in most cases, distinguish the

members of this large family of inconspicuously colored flies.

Its limits, however, are not sharp ; with the true muscids it

is connected by MoreUla and allied forms, with the Scato-

phagidae by FuceJUa, etc. When one has become tolerably

well acquainted with the allied families, he will seldom be

much in doubt as to the proper location of his specimens here.

The contiguity of the male eyes, together with the open first

posterior cell, is always decisive. Not a few of the species

are common about houses, out-buildings, etc., and some of

them are among the worst enemies to garden vegetables that

the agriculturist has to contend against.

In the larval stage, the great majority of the species are

vegetable feeders, either in living or decaying material. The
larvae of species of Spilogaster, Hijdroto'a, Hylemyia and

Camosla have been found in dung or manure ; those of Hydro-

tiva, Oyhyra, Antltomyia, Homaloviy'ta, etc., in decaying veg-

etable material; those of Hylemyia, Anthnmyia, Homalomyia,

etc., in the nests of various hymenoptera; those of Myda-n

from Spermophila and Mimits. Larvae of various species

or Phorbia are very destructive to growing radishes, onions,

cabbage, etc., feeding upon the roots. The larvae are either

slender and cylindrical, or flat and oval, with four rows

of thread-like processes on the segments. Both types are

ampliipneustic, and are always })rovided with two cliitinous

K)
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inouth-hooklets. The pui)ariuiu is oval in the smooth cylin-

drical forms, or flattened in the others.

The flies have received but little attention in this country

and not a great deal elsewhere. The following table has been

mostly compiled from Meade, Schnabl, Rondani and Schiner,

with the aid of the table given by Townsend.

Tegula and antitegula are the terms proposed by Osten

Sacken to indicate respectively the lower and upper scales.

TABLE OF GENERA.
1. Front in both sexes wide, including' at least one-third of the width of

the head of the male. ......... 10

Front narrow in the male, never more than one-fifth of the width of

the head, often lioloptic or sub-holoptic. ..... 2

2. 1'egula larger than the antitegula. 3

Tegula and antitegula of nearly equal size, neither large. . . 14

3. Front femora of the males with tubercles or emargi nations below, or

otherwise peculiarly constructed ; front Xihise often with emargina-

tions; hind femora often arcuate; middle and hind tibiae sometimes

with tufts of hairs; arista always somewhat pubescent, sometimes

distinctly plumose; eyes bare (if hairy Odontontha Rond.); abdo-

men without macrochaetse; species black or blue-black in color,

sometimes poUinose Hydrot^a Desvoidy.

Front femora simple in the male. ....... 4

4. Proboscis projecting, horny, the labella slender and pointed, turned

backward, hook-like; antennae short, arista pubescent, eyes bare;

moderate-sized, blackish gray species. . . Drymeia Meigen.

Proboscis not horny and hook-like 5

5. Eyes hairy, more so in the male ; arista plumose ; abdomen not spotted.

HYETonESiA Rondani.

Eyes bare 6

(i. Abdomen distinctly spotted 7

Abdomen not spotted. ......... 9

7. Arista plumose; hypopygium small; blackish gray, yellowish gray or

reddish yellow species. . . . Spilogaster Macquart.

Arista bare. ........... 8

8. First posterior cell not coarctate. . . . Limnophora Desvoidy.

First posterior cell coarctate in the margin. Lkicomelina Macquart.



ANTIIOMYID.E. 135

!). Arista plumose. .......... 10

Arista bare. . . . . . . . . . . .11
10. Sixtli vein of the \vin<^s prolonged to the posterior margin of the

wing. ....... IIvDROPiiORiA Desvoidy.

Sixth vein not prolonged Myd.ea Desvoidy.

11. Sixth vein of the wings very short, with the axillary vein curved

towards it at the tip 12

Sixth vein elongated 1.3

12. Abdomen depressed, nearly bare; head hemispherical, composed al-

most wholl\' of the eyes ; antennae shorter than the face, the third

joint often elongated ; legs moderately long, the middle pair in the

male often with peculiar structures ; black or gray species, some of

them common in dwelling houses. . . Homalomyia Bouche.

Abdomen narrow, subcylindrical ; males velvety black with spotted

abdomen. ....... Azelia Desvoidy.

13. Dark metallic black or blue-black species; hind tibiaj often arcuate;

abdomen oval. ...... Ophyra Desvoidy.

Species otherwise colored than shining black or metallic blue ; hind

tibiaj not arcuate (Brcichijojihijra Giglio-Tos). Akthomyia Meigcn.

14. Arista plumose; moderate sized to small, elongate species, of gray or

blackish color; eyes bare; abdomen usually with sub-anal appen-

dages in the male. ..... Hylkmyia Desvoidy.

Arista bare or slightly pubescent. ...... 15

15. Ej-es hairy; black species with the abdomen sometimes reddish yellow.

Lasiops Meigen.

Eyes bare (inclusive of Pegoni'/ia and Phorhia). Ciiortophila Eondani.

10. Palpi dilated spoon-shaped. ..... Lisp/ Latreille.

Paljji slender, not dilated. ........ 17

17. Arista plumose. ...... Caricea Desvoidy.

Arista pubescent or bare. ........ 18

18. Tegula larger than the antitegula, l)()tli of moderate size.

Ci?NOSiA Meigen.

Tegula and antitegula of equal size, both small.*

ScHCENOMYZA Ilalidav.

* The genus Fucellia Desvoidy is relegated to the Anthomyidaaby Becker.

The known American species (L. fuconim) lives along the seashore. It is

rather thickly bristly and the hind femora in the male liave a conspicuous

tuft of short black bristles near their ba.sc.
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53. (ESTRID.E.

Flies of moderate to rather large size, thick-set, usually

more or less pilose. Head large, the lower i)art more or less

swollen. Anteniue short, three-jointed, decumbent, and more

or less sunken in the facial groove or grooves ; arista bare or

plumose. Mouth opening small, the mouth-parts sometimes

rudimentary, never large. Front broad in both sexes, in the

male broader in front. Eyes comparatively small, bare.

Ocelli present. Thorax robust, with a distinct transverse

suture. Abdomen short, conical or but little elongated
;
gen-

italia of the male hidden, the ovipositor sometimes elongated.

Legs moderately long, the hind pair sometimes elongated.

Tegulae usually large
; sometimes small. Neuration of the

wings Muscid-like, in most cases the first posterior cell nar-

rowed or closed; anal cell small, usually indistinct; discal

cell sometimes absent.

This family, though of small size comparatively, is of the

greatest interest by reason of the habits of the larvae, all of

which that are known are parasitic upon mammals. The adult

flies often have rudimentary mouth-parts, and devote the

whole of their brief existence to the labors of procreation.

Only about seventy species are known, and they are generally

called bot-flies, though the name is frequently applied es-

pecially to the bot-fly of the horse. Parasitism occurs in three

principal ways, in the stomach and digestive tubes, in tumors

formed by the larvae under the skin, and in the pharyngeal and

nasal cavities. With but few exceptions each species is con

lined to a single species of mammal, and each genus or each

group of allied species is parasitic in the same way upon sim-

ilar animals. Seven species of Gastrojjhilus are found in the

stomach and intestines of the horse and ass. Thirteen species

of Hypoderma are known to live under the skin of the horse,

the ox, the buffalo, the sheep, the goat, four species of an-

telope, and the musk deer. Two species of (Eatrom.yla like-

wise infest the skin of L(i(/omi/x and Hypmhfin^. CEdamaf/ena
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tarandi is parasitic in great numbers in the skin of the rein-

deer in both Siberia and boreal America. Four or five species

of (Estrus live in the nasal sinuses of sheep, antelope, and

horse {Rh'mcestrus). One species of Ceplialomy'm lives in the

nasal cavities and throat of the camel and buffalo. Six or

seven species of Cephenomtjla have been found parasitic in

the pharyngeal cavities of varioi;s Cervids, while various spe-

cies of Cutrebra and Rogenliofera have been bred from the

skin or scrotum of different rodents, and opossums. Two
species of Dermatohia, from the skin of dogs, cattle, cats,

deer, and probably apes and man.

TABLE OF GENERA.

IMAGINES.

1. Mouth-parts ver}' small or rudimentary ; arista bare. ... 2

Proboscis geniculate, insertetl in a deep slit; female without extricate

ovipositor; first posterior cell narrowed or closed; arista bare or

plumose. ........... 5

2. Face with a median groove. ........ .3

Face with a broad, gently arched shield-shaped surface; first posterior

cell narrowed or closed; tegulse large; female with elongated ovi-

positor; larvaj hypodermatic. ....... 6

o. The fourth longitudinal vein runs straight to the margin of the wing

;

tegulffi small; female ovipositor elongate; larvffi in stomach and

intestinal canal. Gastuophilus Leach.

First posterior cell narrowed or closed; tegulas large; ovipositor not

elongate; larvas in nasal and pharyngeal cavities. ... 4

4. First ])osterior cell closed and petiolate ; body nearly bare.

CEsTKUS Linne.

First posterior cell narrowly open ; body pilose. Cepiienomyia Latreille.

5. Palpi wanting Hypoderma Latreille.

Palpi present Q^^damagena Latreille.

6. Arista plumose on the upper side 7

Arista bare, short and stout; tegula) large; wings without stump at

angle of fourth vein (Me.xico) Bogkria Austen.

7. Tarsi broad, flattened Cuterebra Clark.

Tarsi slender Dkrmatobia Brauer.



13S NORTH AMERICAN DIPTERA.

1. Last abdominal segment free, broadly attached. .... 2

Last abdominal segment (twelfth) retractile within the preceding, small

and distinctly constricted. ....... 7

2. Larvas with two pairs of chitinized jaws, that is with two outer nioiith-

hooklets, and two inner, straight, triangular points (Horses).

Gastropiiilus.

Larva? witii two or no mouth-hooklets 3

3. Larva3 on the median segments witli dorsal, spindle-shaped tubercles;

one pair of mouth-hooklets present. ...... 4

Larvffi without such tubercles ; one pair or no mouth-hooklets present. 5

4. Antenna; broadly separated; body oval, strongly convex above, flat be-

low (Sheep). ......... ffisTRLs.

Antennae approximated or contiguous ; body elongated, somewhat

broader in front than behind (Deer). . . . Cephknomtia.

5. No mouth-hooklets.

Two small mouth-hooklets present (Rodents). . . CEstromyia.

6. Bristly covering alike above and below (Reindeer). . CEdamagexa.

Bristles stronger below than above (Ox, et<;.) . . Hvpoder.ma.

7. Larvae oval (Rodents, Marsupials). ..... Cutererra.

Larvaj club-shaped, more slender posteriorly (Artiodactyls, Carnivora,

Primates) ])ERMAT()niA.

54. SARCOPHAGID^.
Usually thick-set, moderately large to rather small flies.

Front in both sexes broad, though usually somewhat narrower

in the male. Arista of the antennee plumose to the middle or

a little beyond, the distal portion bare ; this last character

alone is the ultimate distinctive one of the group. Abdomen
composed of four visible segments, with the macrochfeta

usually confined to the distal portion, though sometimes occur-

ring on the margin of the second and following segments and

very rarely on tlie disk ; male hypopygium often prominent.

First posterior cell of the wings always much narrowed or

closed.

This family of flesh-flies, as they are often called, though
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comprising but comparatively few genera, has a greater nnniber

of species and individuals. For the most part the species are

tolerably uniform in coloration, and at first sight seem scarce-

ly distinguishable, having a gray striped thorax and marmorato

abdomen. The more metallic colored species of Ctjnomyia and

Onesia are exceptions. The flies are found everywhere, about

decaying vegetation, especially fruit, excrement, decomposing

carcasses, etc.

The larvse are polyphagous in habit, feeding upon decaying

animal or vegetable matter, or living parasitically in the flesh

of different animals, in the nasal cavities of man and other

animals, in ulcers, etc. The larvae of Cynomyia live in great

numbers in the decomposing carcasses of vertebrate animals.

The larvae of Sarcophaga, which are often extruded by the

parent fly alive, have been found under the skin of turtles, in

the stomach of frogs ; and most of the cases of myiasis that

have been reported, other than those due to the larvai of

Compsomyia and CaUiphora, have been caused by the maggots

of the species of this genus and those of Sarcophila. The

larvae of several species have been found in snails, in beetles,

the pupae of moths, etc.

The Sarcophagid larvae are rounded, thinner anteriorly and

amphipneustic. The antennae are short, thick, cylindrical,

divergent, wart-like tubercles, each with two ocelhis-like chit-

inous rings at the tip. The mouth-hooklets are distinct,

strongly curved, and separated from each other. The abdo-

minal segments are distinctly differentiated by transverse

swellings, and are each provided with a girdle of spines. The

hind stigma-plate is situated in a deep cavity, which is formed

by the last segment alone. The anal swelling is two-pointed.

The puparium is oval.

TABLE OF GENERA.

1. First posterior cell closed or very much narrowed in the margin. 2

First posterior cell open. ........ 4
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2. AlxloiMfii witli hotli (lisi'jil and inai\uiiial iiiacrorlia'ta' on tlie second and
foUowino- segments. ^^^^ .... I'.vu.vmintiio Wulp.

Abdominal sefj;ments with^discal maeroclia'tte :>

3. First longitudinal vein bristly. . . Jounsonia Coquillett.

First longitudinal vein not bristly. Sakcophii.odks Brauer and Berg.

4. Abdomen black or nietallie, unicolorous and but slightly pruinose. 5

Abdomen gray, cinerous or partly ochraceous, with black reflecting

spots. ........... 7

5. Ilypopygium very prominent ; legs more or less hairy. . . C>

Hypopygium concealed ; legs not hairy; abdomen metallic; <'urvature

of fourth vein with an obtuse angle and without stuni]).

Onesia Desvoidy.

0. Abdomen usually black; tibiffi densely hairy. Piirissopoda Maoquart.

Abdomen metallic; tibia) with short hair. Cvnojiyia Desvoidy.

7. All the tibia) on the outer side with a comb-like row of long, stout

bristles
, . Tiieuia Desvoidy.

Tibia; without bristles or with irregularly placed ones. ... 8

8. Apical cross-vein more oblique than the posterior one. ... 9

Apical and posterior cross- veins in nearly the same line ; two orbital

bristles in the ?, none in the $ . . . Sarcophaga Meigen.

0. Two orbital bristles in each sex. . . . Sarcophagula Wulp.
Two orbital bristles in the 9 {(? •) • Helicobia Coquillett,. ~3%

5o. MUSCID^.
Kather small to moderately large, never elongate, thinly

hairy or bare flies. Antennal arista plumose to the tip; some-

times above only, and rarely bare, in which cases the absence

of bristles on the abdomen, except at the tip, together with

the distinctly narrowed first posterior cell, characters distinc-

tive of the group, will distinguish the flies belonging here

from its allies. Eyes of the male approximated or contigu-

ous; front of female broad. Eyes bare or hairy. Abdomen
composed of four visible segments. Genitalia not prominent.

Like the Sarcophagidse, the species and individuals of this

family are common everywhere. The common house-fly, the

type of the group, has a cosmopolitan distribution wherever

man exists. Other species, which are scarcely less common
and widtdy distributed, are the coiunion blue-l)ottle and blow-
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Hies, members of the genera Lncilla and CaUqjhora. As

widely known are the stable-fly or cattle-fly, Stomoxijs, and

the horn-fly, Hcematohia.

The larvae of the house-fly live, for the most part, in dung

or manure, but will thrive in almost any kind of filth ; I have

reared them from the decaying material in the bottoms of

spittoons tilled with tobacco. The female lays about one hun-

dred and fifty eggs, which hatch in one or two days, according

to the weather. The larvae attain their full development in

from five to seven days, and tlien, crawling into some secluded

place, transform into pupae, from which they emerge in about

six days as mature insects, those of the autumn broods

remaining over winter as puparia. In partially secluded spots

the mature fly will sometimes survive the winter. The clus-

ter-fly, PoUenia rudis, is yet more remarkable in tliis last

respect. Often in early spring, or even during mild days of

the winter they may be observed crawling about over the snow

in numbers. They are stupid and slow and have received the

name of cluster-flies from their habit of congregating in clus-

ters about dwellings. They resemble a blow-fly somewhat,

but will be distinguished by the presence of short, depressed,

sparse light colored hairs on the thorax. The larvae of species

of Call'iphora, especially of C. vomltoria, are better known,

perhaps than those of any other insect. They are the common
blow-fly maggots of fresh and decaying meats and vegetables.

The cooking of corned beef or turni})S or cabbages during

warm weather is sure to attract numbers of these insects,

whicli are quite noticeable for tlieir loud liumming, and head-

long flight. In the arid regions of northern Wyoming, the

writer has seen them in extraordinary numbers, many
miles from the nearest human habitation. Either their eggs

or the newly hatched larvae are deposited upon meats, and

only a day or two is suflicient to transform the mass into a

creeping mass of disgusting maggots. The larvje of species of
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this genus sometimes have habits simihir to tliose of Compso-

myia. The blue-bottle and green-bottle flies have habits

identical with those of Callipliora, but they are not so common.

The screw-worm fly, an insect common over nearly all of

North and South America, is a bright shining green or golden

green in color, but will be distinguished from the blue-bottles

by the presence of blackish stripes on the thorax. It depos-

its eggs, which hatch almost immediately, in decomposing

matter, as do other members of the family, but it will also lay

them in the ulcers of cattle, or wounds, or at the orifice of the

human nose, especially when attracted thereto by a fetid breath.

The larvae in these cases quickly penetrate within the nasal

and frontal sinuses, sometimes to the number of a liundred or

more, quickly producing fever, extended ulceration and in fre-

quent cases, death. These cases of Myiasis, as the affection

is called, are not very frequent in Korth America, but have

been not seldom recorded from South America. Sarcojihila

Wohlfahrtl, a European species, has similar habits.

The group of Stomoxyinai includes the common stable or

cattle-fly, the horn-fly and the famous tsetze fly of Africa and

Australia, all of which lay their eggs in fresh dung. The

horn-fly is a recent introduction from Europe, and has now
extended over nearly all of the United States. An allied spe-

cies, Hirmatohia aids Snow, lives among the moose of the

northern woods. The tsetze fly is perhaps the most famous

of the group. Its bite is so poisonous that the regions which

it inhabits are rendered impassable for horses and dogs,

though it is less troublesome to other animals.

The larvae of 3Iusclna have been found in decaying veg-

etables, dung, fungi and the larvae of various lepidoptera.

The larvae of Graplioviijia and Mesevihrina liave been found

in cow and horse dung.

The following table is that of v. d. Wulp (Biol. Centr.

Amer. Dipt, ii, 291) with the addition of tliose genera not yet

known from Central America.
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TABLE OF GENKKA.
1. I'roboscis long ami slender, directed forward ; arista plumose on the

upper side only. 2

Proboscis not elongate, the labella prominent and not adaj)ted for

piercing 3

2. Palpi nearly as long as the proboscis. . . ILkmatobia Desvoidy.

Palpi shorter than the proboscis. . . . Stomoxys Geoffroy.

3. Arista plumose on both sides. ....... 5

Arista bare or plumose above only. ...... 4

4. Arista bare. . . • . Synthesiomyia Brauer and Berg.

Arista plumose above {Idia r-iridis Wied.7) Hemichlora v. d. Wulp.

5. Curvature of fourth vein angular. ...... (5

Curvature of fourth vein rounded or arcuate. .... 12

6. Eyes pilose Tyreomma v. d. Wulp.

Eyes bare. ........... 7

7. Middle tibis without bristles on the inner side (blackish species with

the abdomen more or less yellow, but always without metallic col-

oration). ......... MuscA Linne.

Middle tibiae with one or more bristles on the inner side (often with

metallic coloration on the abdomen or other parts of tlie body.) 8

8. Thoracic dorsum usually blackish. ...... 9

Thorax, scutellum and abdomen brightly metallic. ... 11

9. Dorso-central bristles present. ....... 10

Dorso-central bristles absent; no bristles above the vibrissas.

Chlokoprocta v. d. Wulp.

10. Thorax and abdomen with depressed hairs among the bristles, espet-ial-

ly noticeable near tiie root of the wings. Pollenia Desvoidy.

No such hairs present. .... Calliphora Desvoidy.

11. Thoracic dorsum with rather distinct black and whitish stripes.

CoMPSOMviA Rondani.

Thorax unicolorous, metallic, at most with some whitish tomcntum on

the anterior portion Lucilia Desvoidy.

12. Wholly metallic species. .... Pyrellia Desvoidy.

Black, grey or rufous species, sometimes the abdomen, its base ex-

cepted, metallic 13

13. Apical cross vein distinct, longer than the terminal portion of the

fourth vein before its curvature; apical cell opened a little liefore

tip of wing. . 14

Apical cross- vein less conspicuous; fourth vein curved upwards at its

extremity only ; apical cell wide open at tip of wing. . . Id
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14. Antennae at base slightly separated by a carina (body grey or partly

rufous, with a well-defined black pattern). Graphomyia Desvoid}'.

Antennae not separated by a carina. ...... 15

15. Middle tibite with a bristle on inner side; apical cell widely opened.

Mksembrina Macquart.

Mesembrinella Giglio-Tos.

Middle tibiae without bristles on inner-side ; apical cell somewhat nar-

rowly opened (Cijrtoneimi pt. preoc.) Morellia Desvoidy.

10. Eyes pilose. ....... Myiospila Desvoidy.

Eyes bare 17

17. The first vein terminates at tip of costa; fourth vein with a distinct

curvature near tip of wing (Cyrtuneuni pt. preoc.)

Muscina Desvoidy.

The first vein terminates before the middle of the costa; fourth vein

scarcely curved forward at its distal end. Clinopera v. d. Wulp

5G. TACHINID^. 57. DEX^/d^.

Eather small to rather large, bristly flies, thinly or not at all

pilose, usually thick-set. Eyes of the male contiguous or more

approximated than in the female, pubescent or bare. Front

with a row of bristles on each side, descending to the antennae,

with or without orbital bristles. First joint of antennae

short; second joint usually shorter than the third; third joint

usually more or less elongate, sometimes dilated or fissured;

decumbent; arista bare (Tachinidse), pubescent or plumose

(Dexijfdse), sometimes conspicuously jointed. Face always

with a well-marked median depression, which sometimes has

a carina in its middle. Proboscis sometimes elongate, but

usually short and with broad labella; palpi never with more

than one articulated joint, which is sometimes rudimentary.

Ocelli present. Abdomen composed of four or five visible seg-

ments ; with marginal and lateral and usually with dis-

cal bristles; sometimes nearly covered with strong, erect spines.

Legs usually rather stout; sometimes elongate and slender

(Dexi/dte); always bristly. All the veins of the wings simple;

basal cells large; three posterior cells present, the first of wliieh



TACIlINID.l-:—DEXIID^.. 145

is always narrowed or closed (save in those rare cases in which

the distal section of the fourth is obliterated); auxiliary vein

distinct in its whole length. Tegulae large.

Ko other group of flies has presented so many difficulties

to the student of systematic dipterology as has the present

one. In its entirety, with but few exceptions, it is easily

enough differentiated. Flies in which the arista is bare, the

tegulae are well developed, and the first posterior cell is nar-

rowed or closed, maybe unhesitatingly referred to the Tachin-

idae. The Dexy'dee gradually merge into that family, and

it is not always easy to positively distinguish them. The

presence, however, of aristal plumosity with the other charac-

ters of the more typical Tachinids, that is, those in which the

dorsum of the abdomen is distinctly bristly, will remove

doubt of the correct location of any species possessing such

characters. Unfortunately the differentiation of the genera

and species is vastly more difficult, and will require much pa-

tient and exhaustive study before a satisfactory solution is

reached. About two hundred and seventy-five genera, or

one-fifth of all the dipterological fauna, have already been ac-

credited to North America. Seme of the names proposed

will unquestionably be reduced to synonyms, but not many,

as the characters used for generic distinctions are often exceed-

ingly slight. So inconspicuous are the characters in many

species that only the practiced eye will detect them.

I have not attempted to define or tabulate the genera. To

do so, even imperfectly, would require far more time than is

at my command. The best that I can do now is to give a fair-

ly complete list of the genera said to occur in North America,

with their bibliograpical references. For further study, the

student is referred to the works of Brauer and Bergenstamm,

the various papers of Townsend and Coquillett, and the vol-

ume of the Biologia Centrali-Americana by van der Wulp.

The habits of the mature fly are similar for nearly all the

members of the group. Tliey will be found on vegetation, on
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leaves or flowers, in such places as ai-e frequented by the hosts

which they parasitize. Not a few will be caught with the

beating net.

The larvae of the more typical Tachinidae are thickened,

cylindrical and flattened below, the segments indistinctly

differentiated, with transverse and lateral swellings, bare or

provided with fine, short spines. They are amphipneustie,

the anterior spiracles small and 2)oint-like or multipartite, the

posterior stigmatic plates large, strongly chitinized, and each

with three, internally convergent grooves. The antennae are

wart-like, with two, ocellus-like, chitinous rings, one lying

below the other. There but two mouth-hooklets, porrect and

but little curved. The puparia are oval, with the segments

slightly differentiated
; the skin is finely wrinkled, and both

ends are rounded.

In Ocyptera and Gijmnosoma, and probably in allied forms,

the larvae have a chitinous, anal stigmatic tube ; and the pu-

paria have six or two, similar processes. The larvae of Hijal-

omij'm are translucent, smooth and metapneustic, the mouth-

hooklets very large; there are two, short, divergent, anal tubes.

The larvae of this group are all parasitic in habit, so far as

is known, and the parasitism is probably confined to the early

stages of other insects. Their usefulness in keeping injurious

insects in check is immeasurable.

By far the largest number of species are parasitic upon

Lepidoptera, of which not less than four hundred have been

recorded. About seventy species are known to be parasitic

upon Hymenoptera, less than forty upon Coleoptera, eighteen

upon prthoptera, five upon Hemiptera, and as many upon

other Diptera.

More particularly the observed parasitism of some of the

North American genera is as follows :

AcHAETONEUKA, Calopteuus, DanoAs, CitJieronia, Datana,

Prodenia, Sphinx, Vanessa, Anisota, Athens, Clisiocaw,pa,

HeJiotls, Prodenia,effi.; Akuyrophylax : EurJuvfes, Schlz-
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ura, Ceratomia, Danais, Hemilenca; Besseria: Dtahrotica

;

Blephakidia: Pleris, Botis; Blephauipeza: HaUsiQta, Spi- ,

losoTna; Chaetolyga: Adonetn, Agrotis, Alt/i^ia, Datana, Leu-

canla, Sphinx; Ctenophorocera: Centra; Dexodes: yi?',*:«?/ic/,-

Elachipalpus: Sesia; Eumyothyria: Lophyims; Eutachina:

Saturnia; Eabricia: Agrotis; Gonia; Laplxygma^ Bomhus;

Gymnoprosopa: ie7ica7ii«; Gymnostylta: Tentltrinidcf ; JuR-

inea: Ecpantheria; Latreillia: Anisota, CitheromjJ)rj/oca7n- .^

pa; MiCROPALPUS: Sesia; Myexorista: Acronijcta, Lagou;

Nemoraea: Hypantria; Nemorilla: Hyponomeuta; Ocyft- -^

era: Acridioidea,Leucania; i'ARAFRONTiNA: Sphinx; Parex-

orista: Hadena, Mamestra; Phorichaeta: Noctuids; Phor-

OCERA: Botys, Megathymiis, Ancea, Chlorippe, Vanessa, Arg-

yjinis, Cinclidia, Loxos\eg^; Plagia: Plusia; Prosopaea: Ale-

tia, Smerinthus; Pseudomyothyria: Diabrotica; Siphona:

Plusia; Sisyropa: Acronycta, Agrotis, Arachnis, Lagoa, Noto-

donta; SphixaI^A: P/lopams; Thelaira: Phakellura; Thkyp-

tocera: Retinia; Trichopoda: Anasa, Dissosteira.

LIST OF GENERA.

1 Acaulona Wulp, 7, 4. 18 Atropliopalpus Town., 18.

2 Aceniyia Rond., Prod. 19 Atrophopoda Town., 34, III, 373.

3 Acliajtoneura B. B., II, 334. 20 Baunihaueria Mgn, Syst. Bes .vii,

4 Acrocantha Wulp, 7. 251.

241 Acrocilossa Will., 9. ^ 21 Batliydexia Wulp, 7, 222.

5 Admontia B. B:, I, 104. 22 Belvosia R-1).. Myod., 102.

6 Alophora R-D., Myod. 23 Beskia B. B.. i, 139.

7 Amcdoria B. B., I, 106. 24 Besseria R-D., Myod.

8 Amniobia R-D., Myod. 25 Blepharidea Rnd., Prod.

9 Angiorhina B. B., I, 163. 26 Blepliaripeza Macq., D.E., ii,3,341.

10 Anisia Wulp, 7, 186. 27 Bolomyia B. B., II, 347.

11 Anthracomyia Rnd., Prod. 28 Boiubylioniyia B. B., I, 131.

12 Aphria R-D., Myod 29 Brachycoma Rnd. Prod, iii, 203.

13 Araba R-D., Myod. 30 Calodexia Wulp, 7. 257.

14 ArAenopus B.B., I, 361. 31 Camarona Wuip^.,.247.

15 Archytas Jaenn. N. Ex. Dipt., 392. 24 Celatoria Coq., Ins. Life, ii, 253.

16 Argyr/phylax B. B., I, 163. 32 Ceroniasia Rond. Prodr.

17 Atacta Schiner, Nov. Exi)ed: 33 Ccratoniyiella Town., 34, III, 379.

147 Atr»i>harista Town., 34, III, 192.
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34 Cestoniii Roiul., ])ii)t. Pr. 74 Euiintlia Wiilp, Tijd. Ent. xxvii.

35 Cliaetogaedia B. B., 1, II, 3.")(). 75 Eucncphalia Towns., 34,1G0.

36 Chaetoglossa Town., 34, III, 125. 7() Eudexia B. B. 1, I, 120.

37 Cliaetolyga Rond., Dij)t. Pr. 77 Euniacronycliia Town., 34,111,100

38 Chaetona Wulp, 7, 253. 78 Eulasiona Towns., 34, III, 100.

39 Cliaetoplagia Coq., 32, 08. 79 Eutachina B. B., 1, I, 98.

40 Chaetoplileps Coq., 31, 51. 80 Euphanopteryx Towns., 34, III, 121.

41 Cholomyia Big., 42, xxxvii. 81 Euphorocera Towns., 34, III, 112.

42 Chrysotacliina B. B., 1, I, 161. 82 Euryeeroniyia Towns., 34, III, 115.

43 Cistogaster Latr., An. Reg., v,'29 83 Euscopolia Towns., 34, III, 123.

44 Clausicella Rond., Dipt. Pr. 84 Eutliera Locw, Cent, vii, 85, 18(56.

45 Clinogaster Wulp, 3, 189. 85 Euthyprosopa Towns., 34, III, 106.

46 Clinonoura B. B., 1, I, 119 86 Exorista Meig.,Illiger's Mag.1803.

47 Clista Meig., Syst. Bes., vii, 208. 87 Fabricia R.-I)., Myod. 1830.

48 Clistomorplia Town., 18, 170. 88 Frontina Mcig.,

49 Clytiomyia Rond., Dipt. Pr. iv, 9. 89 Gajdiopliana B. B., iii, 113.

49 Clutia R.-D., Myod. 1830. 90 Gaediopsis B. B., 1, I, 336.

50 Coenosonia Wulp, 7, 166. 91 Gingliniyia Town. 34, III, 118.

131 Comijops B. B , 1, 1, 358. 92 Gonia Meig., 111. Mag. ii.

51 Cordylogaster Macq.,D.E.,ii,3,60. 93 Goniachaeta Town., 34, II, 251.

52 Cnephalia R.-D., Myod. 1830. 94 Gynmochaeta R.-D., Myod.

53 Cryptonicigenia B. B., 1, II, 311. 95 Gyninoclytia B. B. 1. Ill, 157.

54 Cryptopalpus Rond., Dipt. Pr. 96 Gymnodexia B. B. II, 364.

55 Cypliocera Mac'q.,Ann. Soc. Ent. 97 G.vnmoninia Wulp, 7, 38.

ii, 2, 267, 1845. 98 Gyninopareia B. B., 1, I, 103.

56 Ctenophorocera B. B., 1, II, 339. 99 Gyniiioi)rosopa T'd., 34, III, 108.

57 Cyrtophlebia Rond., Dipt. Pr. 100 Gynin()i)hania B. B., 1, I, 143

58 Daeochaeta Town., 34, III, 97. 101 Gynmosonia Meig., 111. Mag., ii.

59 DegeeriaMeig.,Syst.Bes.vii,249. Itjfi Gyninostylia B. B., 1, I, 128.

60 Dexia Meig., Syst. Beschr., v,33. 103 Hemithrixion B. B., 1, I, 114.

61 Dexodes B. B., 1, I, 87. 104 Hemimasicera B. B., 1, 1,87.

62 Dexiosoma Rond., Dipt. Pr. i, 85 105 Hemyda R.-D., Myod. 226.

63 Dichocera Will., 57. 106 Hesperoniyia B. B., 1, 1, 114.

64 Didynia Wulj), 7, 156. 107 Hiniantostoma Lw, Cent, iv, 87

65 Distioliona Wulp, 7, 40. 108 Homodexia Big., 44.

66 Drepanoglossa Town.. 34, II, 377. 109 Hyaloinyia R.-D., Myod. 298.

67 Echinomyia Dunieril, 1798. 110 Hynlantropliaga Town., 7, 258.

68 Elachipalpus Rond. Ill Hypertrophocera Towns., 34, II,

69 Enyoniina Towiis., 34, 371. 3(i0.

70 Epalpus Rond. 112 Ilypostena Meig., Syst. Beschr.,

71 Epigroniyia Towns., 34, II, 375. vii, 289.

72 Erigone R.-D., Myod. 1830. 113 Ilyria R.-D., Myod.

73 Ervia R.-D., Myod., 18:50. 114 Ilystiicia Macq., D. E., ii, 3, 43.
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115 Hystricodfxia Koed., Stett. Ent.

Zeit. 1880, 2G0.

116 Ilystrisiphona Big., Rev. et M.

Zool. 1859.

117 Illigeria R.-IX, Myod., 27;].

118 Isoglossa Coq., Can Ent. '95, 125

119 Jurinia R.-D., Myod., 34.

120JurinellaB. B., 1, 1, 132.

121 Labidogaster Macq., Ins. Dipt.

de la Nord de France, 10!>.

122 Laccoprosoj)a Town., 34, 11,365.

123 Lacnoninia Town., 34, III, 103.

124 Lasiona Wulp, 7, 127.

125 Lasioneura Coq., J. N. Y. Ent.

Soc. iii, 50.

126 Latreillia R.-D., Myod.

127 Leptoda Wulp, Tijdsolir. voor

Ent. xxviii, 196.

128 Leskiomima B. B., 1, II, 872.

129 Leucostola Mgn, III. Mag. ii.

130 Lispidia Coq. 31, 51.

131 Loewia Egger. V. Z.-B. G.

132 Macquartia R.-D., Myod. 204.

133 Macrochaetina Wulp, 7, 240.

134 MacTonieigenia B. B., I, 311.

135 Maoronietopa B. B., I, 117.

136 Macronychia Rond. Dipt. Pr.

137 MacToprosopa Macq.D.E. ii, 3, 83.

138 Maseopteryx Town., 18, 170.

139 Masicera Macq. H. N. D. ii, 118.

140 Masipoda B. B. I, 162.

141 Masiphya B. B., 11,113.

142 Megaprosopus Macq.

143 Megerlea R.-l)., Myod. 20(i.

144 Megaparia Wulp, 7, 240.

145 Meigenia R.-D., Myod.

146 Melanopiiora Mgn, 111. Mag. ii

147 Melanophrys Will., 48, 305.

148 Melaleuca Wulp, 7, 247.

149 Melanodexia Will., 67.

150 xMesochteta B. B., II, 341.

151 Metaclia;ta Coq., 32, 98

1-V_> Mctaplasxia C.xj., 32, 102.

18

153 Met.)i)ia Mgn. 111. Mag. ii.

154Microcliira B. B., iii, 100.

155 MicropalpusMacq., H.N.D. ii,80.

15(> Microplitiialnia Macq., D. Exot.

ii, 3, 84.

157 Miltograninia Mgn. 111. Mag. ii.

158 Moclilosoma B. B., I, 128.

159 Morinia R-D., Myod., 99.

160 Mori)li()inyia Rnd., Prod.

161 Myiopliasia B. B., II, 362.

162 Myiobia R-D.. Myod., 99.

163 Myiocera R-D., Myod. 328.

164 Myioniinia B. B. I, 009.

165 Myiopliarus B. B. I, 161.

166 Myiostonia R-D., Myod.

167 Myiothyria Wulp, 7, 208.

168 Mystacella Wulp, 7, 51.

169 Myexorista B. B., II, 351.

170 Nemoraja R-D., Myod. 70.

171 Neniorilla Rond., Prod.

172 Neotractocera Town., 34,111, 104.

173 Ocyptera Latr. H. N. Cr. xiv.

174 Ocypterula Rdi, Prod.

23 Ori/pterosljilio Town.

50 Oeatrophasia B. B., 1, I, 357.

17() <)lenoclia?ta Town., 84, III, 115.

177 Opsidia Coq., 32, 102.

178 Pachyoplithalnius B. B., I, 117.

179 Paradejeania B. B. Ill, 147.

180 Paradidyma B. B., II, 404.

181 Parafrontina B. B., Ill, 115.

182 Parahypochajta B. B., II, 337.

183 Paraniesoclia?ta B. B., II, 341.

184 Parapliorocera B. B., I, 90.

185 Paraplagia B. B., 11,354.

186 Parexorista B. B., I, 87.

187 Partiienia R-D., Myod., 322.

188 Peleteria R-D., Myod.

189 Penthosa Wulp, Tijd. voor Ent.

xxxiv, 98, 1892.

190 Pliania R-D., Myod. 233.

191 Pliasioclista Town., II, 3ti9.

192 rhiisioi.tcryx B, B. 1, 146.
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10;j Phorantha Rdi, Proflr.

194 Pliorlchajta Rdi, Prodr.

195 Phorostoma R-D., iMyod., ii2C,.

196 Phyto R-D., 218.

197 Phorocera R-D., 131.

198 Plagia Mgn, S. B. vii, 291.

199 PlagioprospherysaTd,34,ii, 113.

200 Podotachina B. B., ii, 350.

201 Polidea Macq. Ann. Soc. Ent.

F., ii, 6,92, 1848.

202 Polygaster Wulp, 7, 139.

203 Prorhynchops B. B., ii, 364.

204 Prosena St. F. & S., Enc. Meth.

205 Prosenoides B. B., ii, 370.

206 Prosopasa Rdi.

207 Prosopodes B. B., i, 90.

208 Pseudochffita Coq., 33, 309.

209 Pseudogonia Town., 19.

210 Prospherysa Wulp, 7, 117.

211 Pseudogermaria, B. B. ii, 352.

212 Pseudohystricia B. B., i, 132.

213 Pseudomorinia Wulp, 7. 209.

214 Pseudoniyiothyria Town., iii, 131.

215 Pscudotractocera Town., iii, 107.

216 Ptilocera R-D., 226.

217 Ptilodexia B. B. i, 119.

221 Rhamphinimi Big. 45.

218 Pyj;^iosia Rdi.

219 Riiinophora R-D., 258.

220 Rhombothyria Wulp, 7, 259.

221 Rhj'nciiodt'xia Big., 45.

222 Rileya B. B. (preoc.)

223 Sarcoclista Town:, 34, iii, 122.

224 Sarcodexia Town., 52.

225 Sarconiacronychia Td, iii, 100.

226 SarcotachiiiellaTown.,34,iii,110.

2,27 Sardiocera B. B., i, 119.

228 Saundersia Soil., Nov. Ex. 333.

229 Scliizotachina Walk., D. Saund.

230 St!()i)()lia R-D., 268.

231 Scoti{)tC'ra Macq., D.E., ii, 3, 637.

232 Scnotainia Macq., 1. c , Sup. i, 16

233 Scricocera Macq., II. N. D. ii,165.

234 Siphoclyta Town., 34, iii, 115.

235 Siphoclytes Town., 34 iii, 127.

236 Siphona Mgn. 111. Mag. ii.

237 Siphoplagia Town., 34, i, 350.

238 Siphophyto Town.

239 Sisyropa B. B., i, 163.

240 Somoleia Rdi.

241 Spallanzania, Rdi.

242 Sphaerina Wulp, 7, 205.

243 Sphixapata Rdi.

244 Stenodexia Wulp, 7, 246.

245 Stevenia R-D., 220.

246 Stomatodexia B. B., i, 125.

247 Synthesiomyia (See Muscida>.)

248 Tachina Mgn, 111. Mag.

249 Tacliinodes B. B., i, 133.

250 Tachinomyia Town., 34, iii, 96.

251 Tachinophyto Town., 34, iii, 130.

252 Telothyria Wulp, 7, 167.

253 Tetragrapha B. B., ii, 351.

254 Thelaira R-D., Myod. 214.

255 Thelairodes Wulp, 7, 254.

256 Theresia R.-D., Myod., 325.

257 Thomodesia Rnd., D. Pr., i, 87.

258 Thryptocera Macq., H.N.D.ii,87.

259 Tiiysanomyia B. B., II, 340.

260 Tri^c^iphora Macq. D.E. S. 2, 62.

261 Tricolyga Rnd. D. Pr.

262 Tric;lio])oda Cuv. Reg. An. v.

263 Trixa Mgn, Syst. Bes., iv, 222.

264 Trixoclista Town., 34, III, 102.

265 Trypiiera Mgn. Syst. Bes.

266 Uramyia R.-D., Myod., 215.

267 Viviana Rnd., D. Pr.

19 Vanderwulpia Town., 34, II, 381.

268 WahlLergia Zett. D. Scand..

269 Willistonia B. B., I, 97.

19 Wu/]>ia B. B., 44.

270 Xanthodexia Wulp, 7, 256.

271 Xantliomelana Wulp, 3, 187.

272Zelia R.-D., Myod., 134.
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58. HIPFOBOSCID.E.
Head flattened, usually attached to an emargination of tlie

thorax; face short; palpi wanting; antennae inserted in pits

or depressions near the border of the mouth ; apparently one-

jointed, with or without a terminal bristle or long hairs.

Eyes round or oval, sometimes very small ; ocelli present or

absent. Thorax flattened, leathery in appearance; scutellum

broad and short. Halteres small or rudimentary. Abdomen

sac-like, leathery in appearance, the sutures indistinct. Legs

short and strong, broadly separated by the sternum; tarsi

short; claws usually strong and dentated ; empodia usually

present. Wings present or absent.

Not very many species of this singular family of flies are

known. They are all parasitic in tlie adult stage upon birds

or mammals. The larvae are pupigerous, but pass nearly the

whole of this stage within the abdomen of the parent, being

extruded when nearly ready to transform into the mature fly.

But a single puparium is extruded at a time and is of large

size. The flies have a peculiar, louse-like appearance, and

one often encounters them in handling recently killed birds,

especially the raptorial birds. They have a quick, short flight,

seeking the beard or hair of the collector, within which they

run nimbly, trying to hide. Iw Lijioptena the wings are appa-

rently lost soon after the insect finds a permanent living place.

I have united Strebla and its allies with this family, an

opinion shared by Professor Townsend, but have separated

them as a subfamily. I believe that tlieir relationships are

closer here than with the Nycteribi/die.

TABLE OF GENERA.
1. Antennae small or indistinct; head not sunken into tlie cniartiinate tho-

rax; wings larjre. with distinct, parallel veins and distinct outer --f-t

cross-veins ; claws sluirt, simple. .... Stbeblinv?!;.
^^

Antennaj usually more elongate and the joints more or less distinctly

separated. Head sunk into an emargination of the thorax. Wings
when ])resent without parallid vi'ins, the weak veins running from
the strong costal veins outwards and backwards, the cross-veins

short, and a])i)roximated to the base of the wing; claws large, biden-

tute or tridentate I1ii'ih)iu)SCin/K.

1«
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STREBLIN^.

1. Eyes small, situated on the posterior angles of the head.

Strebla Wiedemann.
Eyes situated near the middle of the head (Mexico).

Trichobius Townsend.

HIPPOEOSCIN^.

1. Claws tridentate 2

Claws bidentate 3

2. Wings rudimentary ; ocelli wanting. Bkachypteromyia Williston.

Wings large, functional; ocelli present. Ornithomyia Latreille.

3. Wings wanting or rudimentary, in the males at least. ... 4

Wings present, functional, 5

4. Eyes very narrow and situated on the sides of the head ; no ocelli.

Melophagus Latreille.

Eyes larger, oval; ocelli present, but sometimes indistinct; wings ca-

ducous in one or both sexes. . - . Lipoptena Nitsch.

5. Antennae short, tuberculiform. . . . Hippobosca Linne.

Antennae elongate, clothed with hair distally. . Olfeksia Leach.

59. NYCTERIB]/D7E.

Head small, capable of being turned backward into a groove

on the dorsum of the thorax. Antennae short, indistinctly

jointed, the terminal joint oval, with short hairs. Eyes and

ocelli indistinct or wanting. Legs long, the femora and tibia?

flattened. Tarsi arcuate. ISTo wings.

These peculiar flies, like those of the foregoing family, are

pupiparous. They live exclusively on bats. But little is

known of their early stages. (See Osten Sacken.) The flies

have a peculiar, spider-like appearance, which is heightened

by the habit they have of throwing their legs up over their

back when at rest. But two or three species are known from

North America, and they are rare. I have never seen tliem.

TABLE OF GENERA.
L Metatarsi elongate. ..... Nycteribia Westwood.

Metatarsi short Megistopoda Macquart.



APPENDIX

During the printing of this work there have been a number

of genera added to the fauna of the region included within its

limits. I give them as they should be intercalated in the

tables, together with some that have been omitted or over-

looked, though previously known. The student is requested

to make marginal references wherever they should be inter-

calated.

LEPTIX^, p. 44.

2. Front tibis with a single spur. 2a

Front tibiae with two spurs, etc. . . . Triptotriciia Loew.

2a. Anteimal style jointed ; fourth posterior cell closed (Central America

and West Indies) Phenkus Walker.

Antennal style not jointed; fourth posterior cell open, or wanting.

Dialysis Walker.

STRATIOMYIX.F., p. 48.

0. Antennae much elongated, .7
Third antennal joint oval, with a terminal arista. NoxHOMYiA'Loew.

7. Face produced conically downward. . . Myxosaegus Brauer.

Face not produced conically downward. 8

8. Third joint of the antennae composed of six closely united annuli, with-

out style or arista; wings expanded distally (Central and South

America) Analcocerus Loew.

Third antennal joint composed of seven closely united annuli, without

style or arista; wings not expanded distally (Central America and

East Indies). ..... C.\mpeprosopa Macquart.

These last two genera belong among tlie Sarginaj, but have no terminal

arista.

PACHYGASTKIN^, Jl. 48.

1. Antennae situated near the oral margin 2

Antennae situated near the middle of the head in profile. . . la

la. Arista with a short, dense plumosity (Central America and Polynesian

Islands). .... ... Lophoteles Loew.

Arista bare. ........... 3
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DASYPOGONIN.li, p. 54.

2. Pulvilli rudimentary or wanting 2a

Pulvilli normal. 2b

2a. Claws very long, witli an elongated tooth at the base of each ; large

species (Central and South America). . . Dicrani'S Loew.

Claws normal. Ablautus Locw.

2b. Antennaj with a long, terminal arista (Cen. America and East Indies).

Damalls Wiedemann.
Antenna not with a terminal arista. ...... 2c

2c. Only four posterior cells present; front very broad above; very small

species (Mexico) Townsendia Williston.

Five posterior cells present as usual 3

ASILIN^, p. 59.

4. Oviduct cylindrical, with a terminal circlet of spines. ... 4a

Oviduct laterally flattened, etc. .... Euax Macquart.

4a. Abdomen shorter than the wings. . . . Ecckitosia Schiner.

Abdomen longer than the wings. . . Proctacanthus Macquart.

7. Oviduct laterally compressed. . . 7a

Oviduct conical. 14

7a. Third antennal joint unusually hairy. . . Anarmostus Loew.

Third antennal joint not unusually hairy 8

Neoplasta Coquillett, Proc. Nat. Mus. 1895, 393 (June, 1896. Same as

Hemerodromia, but the discal and second basal cells united and the

second posterior cell sessile.

Empimorpha Coquillett, 1. c. 398. "Same as Empis, except that the face

is covered with long bristly hairs."

Neocota Coquillett, 1. c. 434. " Same as Rlmmphomijia, except that the

face is thickly covered with long pile."

MiCROPHORUs Macquart, Dipt, du Nord, etc. 1827. Separated from Lepto-

peza and Oci/dromia of the table by the third antennal joint being

elongate, with a terminal style.

Meghyperus Loew, Stett. Ent. Zeit. 1850, 303. Separated from Hi/bos

and Syndi/as of the table by the fourth longitudinal vein being

furcate.

Parahydropiiorus Wheeler, Entoni. News, 1896, 185. "Closely allied to

Scellus and Hi/drophorus, the $ distinguishable from the $ Hi/dro-

phorus by the deep notch in the fore femora, the jvrominent spur on

the iiind trochanter, and the structure of the hypopvgium.



INDEX

Those genera added to the Korth American fauna since the

publication of Osten Sacken's Catalogue in 1878 are followed

by Roman and Aralnc numbers referring to the authors and

papers of the bibliography given in the Introdviction and

below. The genera of the Tachinidae and Dexiidae are not

included ; they will be found on page 147.

LI. Bigot, 1, Rev. et Mag. Zool, 1859; 2, Thoiiis. Arc. Entom. ii, 1858.

LII. Macquart, 1, Dipteres Exot. i, I808; 2, id. ii, I, 1840; 3, id. ii, 2, 1841;

4, id.ii, 3, 1842; 5, Suppl. i, 1844; 6, Suppl. 2, 1846: 7, Suppl. 3,

1847; 8, Suppl. 4, 1849; 9, Suppl. 5, 1855; 10, Dipt, du Nord. de la

France, 1826.

LIII. Loew, Beitr. iv, 1850; 2, Verh. Zool. Bot. Ver. 1855; 3, Diptf. Sudaf-

rikas, 1860; Stett. Ent. Zeit. 1844; 5, Bed. Ent. Zeit. 1858; 6, Be-

merk. ueber die Earn. Asil. 1849; 7, Neue Beitr. ii, 1855.

LIV. Rondani, 1, Studi Entom. 1848; 2, Boll. Soc. Ent. Ital. 1875; 3, Arch.

per la Zool, 1863; 4, Esanii di var. sp. Ins. Bras. 1848; 5, Dipt. Ital,

Prodr. 1856, 1861 ; 6, Ann. Soc. Ent. Fr. ii, 1850.

LV. Walker, 1, Trans. Lend. Ent. Soc. v, 1857; 2, Dipt. Saund. 1854; .3,

Ins. Brit. Dipt, iii, 1856.

LVI. Panzer, Fauna Germanica, civ, 1806.

LVII. Schiner, 1, Wien. Ent. Monatsclir. iv, 1860 ; 2, id. vi, 1892 ; 3, Verh.

Zool. Bot. Ges. 1867 ; 4, Reise der Novara, Dipt. 1868; 5, Wien. Ent.

Monatschr. v, 1861.

LVIII. Haliday, 1, Ann. Mag. Nat. Hist, ii, 1835; 2 id, iii, 1836; 3, Linn.

Ent. viii, 1853; 4, Ins. Brit. Dijjt. i, 1851.

LIX. Winnertz, 1, Linn. Ent. viii, 1853; 2, Verli. Zool. Bot. Ges. xiii, 1863;

3, Stett. Ent. Zeit. vii, 1846; 4, Ann. Mag. Nat. Hist, iii, 1839.

LX. Philippi, Verli. Zool. Bot. Ges. 1865.

LXI. Ja'nnicke. Neue Exot. Dipt. Abliandl. Senckenherg Ges. 1867.

LXII. Robineau Desvoidy, Essai sur les Myodaires, 1830.

LXIII. GerstKcker, Stett. Ent. Zeit. 1868.

LXIV. Schunimel, Oken's. Isis, 1834.

LXV. Weslwooil, Trans. Lond. Knt. Soc. 1881.
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LXVI. Meigen, Illiger's Mag. 1803.

LXVn. Latreille, Hist. Nat. Crust, et Ins. xiv, 1804.

LXVIII. Fraucnfekl, Ver. Zool. Bot. Ges. 1867.

LXIX. Wahlberg, Oefv. k. Akad. Foerd. 1844.

LXX. Wiedemann, 1, Auss. Zweifl. Ins. i, 1828; 2, id, ii, 1830.

LXXI. Mik, Dipt. Untersucliungen, Jahresb. k. k. Akad. Gymn. zii Wien,

pp. 1-24, 1878.

Ahlaiitdtiis, see Ablautus, 54

Ablautus, 54

Acanthina, 48-lxx, 2

Acantlioniera, -^

Acanthomekida;, 49

Aclialcus, 79

Acidia, 121

Acidogona, 122

Ac'iura, 122

Acnemia, 18

Acreotrichus, r)7-lii, G

AcTocera, 71

ACROCERID^, 70

Acrochajta, 46

AcTostica, 118,

Acrotienia, 122

Aerotoxa, 121

Actora, 128

Aedes, 22

Agathon, 20-xxxvil, 12

A</notomi/ia, see Dialysis, 44

Agroniyza, 104

Agromyzid.*, 102

Aldrichia, 65-xii, 3(i

Allodia, 19

Allognosta, 4(i-xxxiv, 1

Ail()grai)ta, 87

Allopliyla, 126

Anialojjis, 35

Anipiiit'osnius, 66-xii, 26

Anipliicneplies, 115

Anacanijita, 117

Analeoccnis, 153-liii, 2

AiKiiiiiostiis, 155-liii, 3

Anarostonia, 126

Anastoechus, 66

Aiidrenosoma, see Nusa, 58

Anepsius, 79

Anisomera, 35

Anisopoyon, see Hetero])og<)n, 56

Anisotamia, 66

Anopheles, 22-lii, 2

Anthoniyia, 135

AnthomyiDvE, 133

Anthomyza, 105

Anthop/ii/ina, see Anthomyza, 105

Anthrax, 66

Antocha, 33

Aochletus, 48-xxiv, 27

Apatolestes, 51-xlviii, 3

Aj)hantotinuis, 78-xlvi, 1

Aphestia, 58.

Aphcebantus, ()7.

Apiocera, 60.

Apioceriu.k, 60

Apomidas, 60-xii, 12

Apophorliynchus, 125-xlviii, 14

Appeleia, 71

Apterina, 102-lii, 8

Aptorthus, 77-i, 5

Archilestris, 55

Arctopliila, 88

Argyra, 80-lii, 8

Ardoptera, 75

Aiyi/nrmdha, see Spogostylum, 65

Arthoceras, 44-xliii, 4

Arthropeas, 43

Art/irosti/liim, see Pheneus, 153

Arthvrouiossa. 110
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Ascia, see Neoascia, H(J

Asemosyrphus, 88-vi, 40

AsiLiD^:, 52

Asilus, 59

Asinduluni, 17

Asphondylia, 12

Aspistes, 38

Asynapta, 12-liii, 1

Asyndetus, 70

Asteia, 107

Astroplianes, ()5-xxxiv, 27

Atarba, 33

Atomosia, 58

Atonia, 58-xlviii, 11

Atherix, 44

Atractia, 59-lii, 3

Ajtylotus, 55

Aulacigastcr, 104

Azelia, 135

B
Baccha, 8(5

Bacchina, 86

Balioptera, 105

Beris, 40

Berisniyia, 4C-xviii, 3

Bibio, 38

Bibiocephala, 20

BiBioxiD-E, 37

Bittacomorpha, 30

Blacodes, see Loewiella, 57

Btax, see Loewiella, 57

Blepharocera, 20

Bl.EPHAROCERIUi*;, 19

Blepbaroprocta, 74

Blepbarepiuni, 57-liv, 1

Blepharoneura, 122

Bogeria, 136-ii, 2

Boletina, 18

Boletopbila, 10

BoMini.iii)/E, 03

Bonibylius, 0(5

BoUlSOIilD.K, 101

Borborus, 102

Braehjdeutra, 111

Brachyopa, 87

Braehyophyra, 135-xvii, 8

Brachypalpus, 89

Brachyprcmna, 36-xxxiv,

Brachypteroinyia, 152

Bricinia, 116-Lv

Bricinielia, 110-xvii, 9

Cacoxenus, 104

C»nia, 111

Cajnosia, 135

Callicera, 84-xlvi

Callinicus, 56

Calliphora, 143

Callomyia, 95

Callopistria, 118

Callotarsa, see Platypeza, 95

Calobata, 113

Cumerania, see Volucella, 87

Campcprosopa, 155-lii,

Campsienenius, 80

Cainptocladius, 25

Caniptoneura, 117

Campy loniyza, 13

Cardiacepbala, 113-lii, 4

Caricca, 135

Carphotricha, 122

Catabomba, 86

Catoclia, 13

Cecidogona, 13

Cecidomyia, 12

CECiDOMvir)^, 7

Cephalia, 112,116

Cephcnomyia, 136

Ceratitis, 120

Ceratoniyza, 104-lvii, 2

Ceratopogon, 24

Ceraturgus, 55

Verio, see Sphyxiiii()ri)ha, 84

19
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Ceriogaster, 88-xlviii, GO

Cerotainia, 58

Ceroplatus, 17

Ceroxys, 117

Chanocoelia, 128-xvii, 9

Chaetopsis, 119

Chalconiyia, 85-xlviii, 1

Cliamosyrplms, 87-xxlii, 10

Cliasniatonotus, 25

C'lumna, see Necohauna, 48

Chilosia, 85

Chionca, 31

Chiroinyza, 46

Chironomid.k, 42

Chirononius, 45

Chloroprocta, 143

Chlorops, 106

Chordonota, 47

Cliortophila, 135

Chrysochlaniys, 89

Clirysoclilora, 48

Clirysoeliroina, 47

Chrysogaster, 85

Chrysomyia, 143

C/ii-ysonotits, see Chrysochronia,

Chrysopila, 44

Chrysops, 51

Clirysotimus, 80

Chrysotoxum, 84

Chrysotus, 81

Chyliza, 114

Cladiira, 33

Clasiopa, 110

Clavator, see Lestomyia, 57

Cleigastra, 129

Clinocera, 75

Cliridpera, 143

Clinorhyncha, 12

Clitellaria, 48

Cluiiio, 25

Cliisia, 127

Ca>lonietopia, 119

Ca-lopa, 128

Coenonij'ia, 43

Ctenosia, 135

Colpodia, 12

Comasfes, see Ileterostylum, 66

Compsoniyia, 143

Coniceps, 119

Conops, 92

CoNOPiDii':, 91

Copestylum, 87

Cophura, 57-xxxiv, 28

Coquillettia, 65

Corethra, 22

Cordylura, 29

Corizoneura, see Pangonia, 51

Corynoneura, 25

Vrassisetd, see Elacliiptera, 106

Cricotopus, 25

Crloprora, 89

Criorhina, 89

Cryptooliastuni, 104-liv, 2

Cryptolabis, 33

CteiKtphora, 36

Culex, 22

CuLicin.i;, 20

Curtonotuni, 105, 108-lii, 3

47 Cuterebra, 136

Cylindrotonia, 35

Cynipimorp}ia, 48-vii, 4

Cynomyia, 140

Cyphoinyia, 47

CyrtiDvE, see Acroceridae, 70

Cyrtonia, 74

Ci/rtoneu7-a, see Morellia, 143

Cyrtopogon, 56

D
Dactylomyia, 78-i, 6

Dalmannia, 93

Damalis, 154-lxxx, 1

Dasyllis, 58

Dasyneura, 12

Daalopoyun, see Lasiopogon, 56

Deromyia, 57-lx

Derniatobia, 136
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Desniiitoiiiyia, G7-xlviii, 2o

Desniatonoura, 67-xlviii, 2."]

Desnioinetopa, 104

Diac'lilorus, 52

Diacrita, 117

Dialincura, 89

Dialysis, 44

Dianu'sa, 25

Dlapliorus, 80

Dlastata, 105

Didtvmiiieiim, see Pangonla, 51

Dlchffita, 110

Dlchelacera, 52-lli, 1

Dlciisa, 51-lvll, 3

Diclonus, 55

Dlcranoniyia, 32

Dicranota, 35

Dlcranoptyclia, 33

Dicranus, 154

Duiea, 80

Dllophus, 38

Dloctria, 56

Diogmites, see Deromyia, 57

Dioniyza, 12

Diopsida;, 111

Dlostrecus, 79

Dlotrepha, 33

Dipalta, G5

Di/'locenfra, see Curtonotuni, 108

Diplosis, 12

Dirhiza, 12

DIscorerina, see Claslopa, 110

Disconiyza, 110

Ditoiuyia, 17

Dixa, 28

Dixida:, 28

Dlzonlas, 55

Docosia, 18

Dollchomyia, ()7

Dollchopeza, 30

DOLICHOI'ODIDiE, 70

Dolichopus, 78

JJoliosi/rplius, see Priomorus, 88

Don'flus, 57-lxi

Drapetis, 75

Drosophila, 108

Drosopliilidfe, 107

Drynieia, 134

Dryoniyza, 128

Eccritosia, 154

Ecliimis, 07-liii, 4

Ectecepliala, 100

Ecthodopa, 50

Eetyphus, 64-lxili

Efferia, see Erax, 59

Elachiptera, 100-111, 9

Elephantoniyia, 33

EUiponeura, 100

Elllptera, 33

Enipeda, 34

EMPiDiDy^:, 72

Empiinorpha, 154

Enipls, 74

Enslna, 122

Epaciims, G7-xxlv, 27

Ejiihates, see Eellnius, 67

Ephydra, 111

EPHYDRID^ffi, 108

Eplcypta, 18

Epldapus, 17-lvlil, 4

Epidosia, 12-1111, 1

P^piphragina, 34

Eplplatea, 119

Epochroa, 121

Erax, 59

Eriocera, 35

Erloptera, 34

Erlstalis, 88

Erista/o?ni/ia,sec Erlstalis, 88

Euaresta, 123

Eucessla, 67-xil, 8

Eudicrana, 18

Eugeniamip'n, m llammersohniidtia, 87

Euliybus, 154
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Euloncluis, 71

Eumatopia, 119

Euparliyplius, 48

Eupcodes, 46

Eurosta, 122

Eurycephala, 118-xxvii, 13

P^urycnenius, 25

Euryneura, 48

P^utarsus, 81

Eutolnius, 59

Eutreta, 122

Euxesta, 119

Exechia, 19-lix, 2

Exepacnuis, (iO-xii, 30

Exoprosopa, 85

Exoptata, 05-xii, 9

Fucellia, 129, 135

Q
Gastropliilus, 13(5

Gaurax, 106

Gcminaria, 66-xii, 36

GEOMYZIDiE, 104

Geranomyia, 32

Geron, 68

Gloma, 75

Glutops, 44

Gnaniptopsilopus, 78-i, 5

Gnoplioniyia, 34

Gnorista, 18

Goniops, 51-i, 1

Gononiyia, 34

Grapliomyia, 144

Griphoneura, r24-lvii, 4

Gyninophora, 95

Gyiiinopternus, 79

H
Habropogon, 56

Iladroniyia, 89-xlviii, 29

lladrus, 51

Ilajnmtobia, 143

Ihi'inatopota, 52-lxii

IlanimcTschniidtia, 87-lxiv

Hccaniede, 110-lviii, 2

Helicobia, 140-xii. 33

Hclignioneura, 59-li, 2

lieloniyza, 126

Helomyzii)^, 125

Helopliilus, 88

Hemerodromia, 75

Hemichlora, 143

Hemipentlies, see Antlirax, 66

Ilercostonius, 79

Hernietia, 46

llesperinus, 38

Heteracantlia, 46-lii, 7

Heterocliroa, 105-lvii, 4

Heteronifiia, see Ceratopogon, 24

Heteromyza, 126

Heteroneura, 127

Hetkroneurid.e, 126

Heteropeza, 12-lix, 3

Heteropogon, 56

Ileterostylum, 66-lii, 6

Hexachffita, 121

Hyeloniyia, 135-lxii

Hilara, 75

Hilariniorpha, 73, 84-lvii, 1

Hinieroessa, 116

Hippelates, 107

Hippobosca, 152

H1PPOBOSCID.E, 151

llirnioneura, 62

Histiodronia, 47-lvii, 4

Holcocephala, 56

Holopogon, 56

Holorusia, 36

Honialoniyia, 135

Hormomyia, 12-liii, 1

Hormopeza, 75

Hyadina, 110

Hybos, 74

Hydrellia, 110

Hydrobjenus, 25

llydroplioria, 135
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Ilytlropliorus, 80

Hydrotjea, 134

Hyetodt'sia, 125

Hygroceleuthus, 78

Hyperalonia, 05-liv, 3

Ilyperechia, 58-lvii, 3

Hypoi-liarassus, 80-xxxlii, 1

Ilypoilernia, 130

1

Ictcrica, 122

Idana, 117

Idioplasta, 35

Ilythea, 111-lviii, 2

Ischnomyia, 105

Isopenthes, see Anthrax, 66

Iteaphila, 74

Jolinsonia, 140-xii, 33

Lanipria, 58

Laparus, 56

Laphria, 58

Lapliystia, 55

Lasia, 71
,

Lasiargyra, 80

Lasiopogon, 50

Lasiops, 135

Lasioptera, 12

Lasiosoma, 18

Lastaurus, 57-liii, 6

Lauxania, 124

Leia, 18

Leiomyia, 104

Lepidanthrax, 05-xxxiv, 26

Lepidomyia, see Lepidostola, 85

Lcpidopliora, 07

Lepidostola, 85-xxxiii, 4

Lepiduselaija, see Hadrus, 51

Lejmimyia, see Lepidostola, 85

Lki'tid.k, 41

Leptis, 44

Le/itochilus, see K])acnius, (i7

Leptogaster, 54

Leptomydas, 63

Leptopcza, 74

Leptorlietliuni, 78-i, 5

Leria, 12G-lxii

Lestoniyia, 57-xlviii, 46

Lestoji/ionus, see Cr) ptochaetum, 104

Lestreiiiia, 13-lii, 10

Leucomelina, 134-lii

Leucopis, 104

Leucostola, 81

Loucozona, 87

Lianealus, 80

Lininobia, 32

Limnophila, 34

Lininophora, 13

Liniosiria, 102-lii,

Liogma, 35

Liponeura, 20-liii, 4

LiPONEURID.E, 19

Lipoptena, 152

Lispa, 135

Lobioptera, 104

Loewiella, 57

Lonchaea, 124

Lonchoptera, 172

LOXCHOPTERID^;, 172

Longurio, 36

Lophoteles, 153-liii, 5

Lordotus, 06-1, 1

Loxocera, 114

Lucilia, 144

Lycastrirliyncha, 88

Lyroneurus, 81

M
Macellocerus, 79-lxxi

Machiimis, 59

Macrocera, 16

Marroreromys, see Xyloniyia, 43

Maeropeza, 25
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Macrosarwus, 47-vi, (i

Miuliza, 113

Mallophora, 59

Mallota, 88

Mancia, 05-xii, 8

Mantipeza, 154

Mcdeterus, 78

Mcgapoda, 57

Meganietapon, 87-xvii, 3

Megarrhimis, 22

Megliypcrus, 154

Megistocera, 30-lxx, 1

Megistopoda, 152

Melanostonia, 86

Mclophagus, 152

Merapioidus, 89-vi, 32

Mcroniacrus, 87-liv, 4

Meroinyza, 100

Merosargus, 47-liii, 2

Mesembrina, 144

Mesembrinella, 144

Mesoc/rapfa, see Mesogramma, 87

Mesograninia, 87

Metacosiinis, 67-xii, 26

Metapelastoneurus, 78, 79-i, 6

Metapliragiiia, 69-xii, 29

Metriocnemus, 25

Miastor, 12

Microchrysa, 47

Microdon, 85

MicToniyia, 13

Micropeza, 113

Microphorus, 154

Microstylum, 55

Milesia, 87

Milichia, 104

Mixogaster, 84

Morhtlienis, see Helignioneura, 59

Molophilus, 34

Mongoiiia, 34-lxv

Morellia, 144

Mycetaulus, 112

Mycetobia, 17

Mycetophila, 18

Mkcktoi'iiilik.i;, 13

Myeotliera, 19

Myda^a, 135-lxii

Mydaid.k, 62

Mydas, 63

Myclaphiis, 55-vi, 38

Myennis, 118

Myiolepta, 85

Myojia, 93

Myrmc'ooniyia, ll(i

Myospila, 144

Mytliiconiyia, 73, 74-xii, 38

Myxosargus, 48-vii, 4

Musca, 143

McsciD-K, 96, 140

Muscina, 143

N
Nausigaster, 85-xlviii, 46

Nebritus, 69-xii, 29

Neniatoproctus, 80

Nemistrinii)^, 00

Nemopoda, 112

Neoclasta, 154

Neniotelus, 48

Neoscia, 86-xlviii, 66

Neoaspilota, 122

Neocliauna, 48

Neoenipheria, 18

Neoexaireta, 46

Neoglapliyroptera, 19

Neoidiotypa, 119

Ncoitamus, 59

NeoinoctheruSjSee Helignioneura, 59

Neorondania, 47

Nerius, 113

Neurigona, 78-liv, 5

Nicoeles, 57

Norellia, 129-Ixx

Nothoniyia, 148

Notiphila, 110

Notograinma, 118

Nusa, 58-lv, 2

Nyc'teribia, 152
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O
Octliera, 110

Octlieroidea, lit)

Octhiphila, 104

Ocii»a, 71

Ocyilroniia, 71

Ocyptanius, 8t}

Odonfocera, see Ceratuniyza, 104

Odontomyia, 47

Oecacta, 25

Oocothea, 120

Oedamagena, 13G

Oedaspis, 122

Oedicarena, 121

Oedopa, 118

Oestrid.e, 136

Oestrus, 136

Olbiogaster, 41-xxxiv, 26

Olfersia, 152

Oniegasyrphus, 84-xvii, 5

Omrnatius, 59

Oncodes, 71

Oncodocera, 67

Onconn'ia, 93

Unesia, 140-lxx

Opetiophora, 106

Ophyra, 135

Opomyza, 105

Opsebius, 71

Ormia, 152

Ornithoni3'ia, 152

Orphnepliila, 2()

Orphnephilid^, 26

Ortalii)^, 114

Orthocladius, 25

Ortlioneurd, see Chrysogaster, 85

Ortho)ieuj-omi/i(i (Psilocurus) 55

Oscinida;, 105

Oscinis, 107

Ospriocerus, 54

Ostracocoelia, 116-xvii, 48

Oxycera, 48

racliyeerina, 124

I'achygaster, 48

Pachyineria, 74

I'achyrhina, 36

Palloptcra, 124

raltostoma, 20-lvii, 3

Paiigonia, 51

Pantarbes, Gd

Paraelius, 79

Paracosnius, 07

Paragorgopis, 118-xvii, 8

Paragus, 85

Parahydrophorus, 154

Paralimna, 110

Paraniintho, 140-1, 27

Paratropesa, 35-lvii, 4

Parydra, 111

Pedicia, 35

Pegomyia, 135-lxiii

Pclastoneurus, 78

Pelecocera, 84

Pelagomyia, 48

Pelina, 110

Pelomyia, 110-xlviii, 67

Peleropeodes, 79-xlvi, 1

Penthoptera, 35

Pericoma, 27-lv, 3

Peronynia, 121

Phalacromyia, 88

Phalocrocera, 35

Pheneus, 153

Philonicus, 59

Philopota, 71

Philhygria, 110

Plioneutisca, 75

Phora, 95

Phorbia, 135-lxii

PlIORIIJ/E, 95

Phortica, 103

Pbrissopoda, 140

Phtliinia, 18

Phycouromid.k, 128
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Phyllolabis, :'A

Phyllomidas, (iO-vi, 30

Plitliiria, 07

Phyloinyza, 104

Pliysoccphala, 9o-lvii,

Pliysogenua, 124-lii,

Pliytoniyza, 10;>

Piophila, 113

PioPHiLiD^.;, see Sepsidae 111

Pipiza, 85

PlPt'NCULII)^, 03

Pipuiiculus, 04

PUujioo'ra, see Meroniacrus, 07

Plagioneurus, 78

Plagiotonia, 121

Platychirus, 80

Platycnema, 05

Platynochajtus, 88-lxx, 2

Platypeza, 05

Platvpezida;, 04

Platystonia, 115

Platyura, 17

Plec'ia,38

PlectroJnyia, 35 >

Plesiastina, 17

Plpsiomnia, 50

Ploas, 06

Pocota, see Hadromyia, 80

Poecilobothrus, 78-lxxi

Pogonosonia, 58

Pollenia, 144

Polydonta, see Pol\'dontomyia, 80

Polydontoinyia, 80

Polylepta, 18

Polymedon, 70

Polymera, 31, 34

Polymorphoniyia, 122-xli, 2

Porphyrops, 81

Priomerus, 87-lii,

Procliyliza, 112

Proctaoanthus, 50

Proniaclius, 50

J^rotliccKs, see Pipuneulus, 04

Psairoptera, 118

Pseudatricliia, 70

Pseudorus, 57

Psila, 114

PsiLIDyK, 114

Psilocepliala, 09

Psilocurus (Ortlio)ieu7-o7ni/ia) 55

Psilopa, 110

Psilopiis, 77

Psyclioda, 27

PSYCHODID^, 20

Psilota, 85

Ptecticus, 47

Pterallastes, 88

Pterocalla, 118

Pterodontia, 71

Pteropilla, see Meromacrus, 88

Ptiolina, 44

Ptychoptera, 36

Pycnopogon, 50

Pyrgota, 115

Pyrellia, 144

Pyropliasna, 35

Rivellia, 110

Rliabdopselaphus, 08-vi, 46

Rhachicerus, 43

Rhadiurgus, 50

Rliamphoniyia, 74

Rlianiphidia, 33

Rliaphiocera, 46-lii,

RhaphiorJiynclius, 40-lxx

Rhaphioniidas, 60

Rhaphium, 81

Rhicnoessa, 103

Rliingia, 87

Rhinotora, 125-lvii, 4

Rliiphidia, 32

RnOPALOMERlDiK, 124

TlIioji(i/omi/in,see Willistoniella,125

l^lu)pal()syri)lius, 84
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lUiyniosia, 19

Rhynchocephalus, 02

RnYPHin.*:, 40

TJhypliolophus, 33

Khyphus, 41

Salpingogastcr, 80

Saproniyza, 124

Sapromyzid.t<;, 123

Sarapogon, 57

Sarco])haga, 140

Sarcophagid^e, 137

Sarcophagula, 140-1, 7

Sarcophilotles, 140

Sargus, 47

Scatella, 111

SCATOIIYZID.E 128

Scatophaga, 129

Scatopse, 38

Seel 1 us, 80

SCENOPINID.E, 09

Scenopinus, 70

Sciara, 17

Sciomyza, 127

SCIOMYZID.E, 127

Sciophila, 17

Schoenomyza, 135

Scleropogon, 54

Scoliocentra, 120

Scoliopelta, 40, 48-xlviii, 2

Scypliella, 105

Senogaster, 89-lii, 9

Sfoptera, 119

Sepedon, 128

Sepsid.e, 111

Sepsis, 112

Sericoniyia, 88

Sigalocssa, 108

Sigmatomera, 33

Silvius, 51

SiMDLlID.E, 38

Sinmliuni, 40

Siplionella, 100

Sonioniyia, 144

Spania, 44

Spaniocera, 12-lix, 1

Sparnopolius, 07

Spliageus

SplijeroL'ora, 102-lxvii

Splucrophoria, 87

Spheeomyia, 90

Spliegina, 80

Sphyracepliala, 114

Sphyxiniorpha-liv,

Spilogaster, 134

Spilographa, 121

Spilomyia, 89

Spogostylum, 05-lii, 2

Stasgeria, 18

Stegana, 108

Steneretma, 119

Stenogaster, see Senogaster, 89

Stenomacra, 119

Stenomyia, 119

Stenopa, 121

Stenopogon, 54

Stenoprosopus, 59-lii, 1

Stenopterina, 110

Stibasonia, 52-lvii, 3

Stichopogon, 50

Stictocephala, 118

Stilpnogaster, 59-liii,

Stilpon, 75

Stomoxys, 143

Stonyx, 05

Strationiyia, 47

Stratiomyii)^, 44

Straussia, 121

Strebia, 152

Stylogaster, 93

Stygeropus, 30

.Sulmla, see Xylomyia (Errata)

Symplecta, 34

Symplioroniyia, 44-lxviii

Sympyciius, 81



166 NORTH AMERICAN DIPTERA.

Synanipliotera, 75

Syndyas, 74

Synechcs, 74

Synteinna, 18

Syntliesiomyia, 14o

Syntormon, 80

Syritta, 80

Syrphid^e, 82

Syrphus, 87

SystcEchus, 6fi

Systropus, C>1

Tabanus, 52

TabaniDvE, 49

Tabuila, 69

Tachydromyia, 75

Tachypeza, 75

Tachytreehus, 79

Tanypcza, 113

Tanyprenina, 36

Tanypus, 25

Tanytarsiis, 25

Taracticus, 57

Temnocera, see Volucella, 87

Teninostonia, 90

Tephritis, 123

Tcphroohlaniys, 126

Te])hronota, 117

Tetanocera, 126

Tetanops, 117

Tetaniira, 113

Tetragoneura, 17

Tetropisnienus, 117

Tersethes, 24-lxiv, 9

Teucliolabis, 33

Teuchocnemis, 89

Thnmheta, see Diotrepha, 33

Theconiyia, 128

Tliereva, 69

TuERKVIDyK, 68

Theria, 140-lxii

Thorinplcetes, 52

Therenemi/i(i, see Eclinms, 07

Thinopliilus, 81-lxix

Thlii>sogaster 66

Tipula, 36

TlPt'LID/E. 29

Tolnierus, 59

Townsendia, 104

Toxopliora, 68

Toxorrhina, 33

Toxotrypana, 120

Tricobius, 152

Trichocera, 34

Triehonta, 19

Tricliosia, 17

Triclis, 55-liii, 6

Trigononietopus, 127, 128

Trimicra, 34

Trineura, 95

Tiiodites, see A])ha;bantus, 67

Triodonta, see Polydontoniyia, 89

Triogma, 35

Triplasius, 66-liii, 7

Triptotriclia, 44

Tritoxa, 117

Tritozyga, 13

Trochobola, 32

Tropidia, 88

Tropidomyia, 92-xlviii, 34

Trypeta, 121

Trypetid^, 119

Tylomyia, 112-xvii, 9

Tyreoinnia, 143

U
Ubristes, 85

Ula, 35

Ulamorpha, 34

Ulidia, 118

Urellia, 123

Volucella, 87

Velocid, see Ilyperalonia, 64
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W
Willistoiiiella, 12i>-xxxiii, 10

Winncrtzia, 12

X
Xanthoclilorus

Xantliograiiima, 87

Xt'iioclia'ta, 122-xli, 2

Xf.itomi/za, sec Thcreva, G9

Xipliura, ^JO

Xylophaciu.e, 41

Xylophagus, 43

Xyloniyia, 43-liv, 5 ('61)

Xylota, 89

Yetodesia, see Hyetodesia, 134

Zodion, 93

Zygomyia, 18

Zygoneura, 17
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