-

Sreedtie

P A A At ol S e il e s bt

S

ernmeesrsd ple'e o

1

IR .?mn

N T Y TR

7 4 )
PSR P
B ]

s
el

',‘-.’.“ "‘
: g%}‘iq‘y SNt o
S e s
.
) 3_!,:;““* paia
Zi S ;%ﬁﬁ;,’/“ & 3

-

¥

oty —

PP IPEAt ToReTTEA, WO TS T L ML L PR T oty 3 £t = S =

B R IS






















iv CONTENTS.

TaBLE OF FAMILIES IN NEMATOCERA
Mycetophilide P
Blepharoceride . . . . . .
Bibionide

Stmuliide

Psychodide

Diride

Tipulide

Rhyphide

TABLE OF SUBFAMILIES OF MYCETOPHILIDE
Macrocering .

Ceroplatine

Sciophiline

Mycetophiline

Sciarine

TABLE OF SUBFAMILIES OF BIBIONIDA
Bibionine

Scatopsine

TABLE OF SUBFAMILIES OF PSYCHODID.A&
Phlebotominee

Psychodine

TABLE OF SUBFAMILIES OF TIPULIDAE
Ptychopterine

Tipuline .

Limnobiine L o &Moo
TaABLE o¥ SEcTIONS OF TrpvLINE
Ctenophorini . o 5 ..
Tipulini . . . . . . . . . .
Dolichopezini

TABLE oF SECTIONS OF LIMNOBIINZ
Cylindrotomini

Limnobitni

Rhawmphidiini

Eriopterini

Amalopini

Limnophilini

Anisomering .

O~ LABELLING DIPTERA FOR THE CABINKT .

ALPHABETICAL INDEX . . . .

EXPLANATION OF PLATES.

Page
42
44
148
157
182
196
257
265
549

48

49

55



AUTHOR’S PREFACE.

'TuE present volume, which deals with the Indian Nemaro-
CERA,*except the CHiroNoMID £ and CuLiciDE, is the first one
of the “Fauna of British India” series devoted to the Diptera,
although this is an order of insects abundantly represented
in every region of the globe, excepting ouly extreme arctic lati-
tudes and torrid deserts, and even in these latter parts more
species are to be found than might generally be supposed.

Yet the study of Oriental Diptera is quite in its infancy,
less than 3000 species being known from the whole region as
late as 1896. Since that date certain groups have been revised,
but the material thus treated has, in nearly every case (except
the mosquitos), been drawn from but a limited section of
that zoological region. The CuLricipk is the only family that
has been extensively studied from any considerable number
of localities within the limits of the ‘ Fauna’’ series.

It would not be unreasonable to estimate the existing
species of the more conspicuous families (such as TaBanIDE,
Bomsyrnipz, Asiuipgk, SyrpHiDz, and the more showy
MuscipE) at not less than double the number of those
already recorded ; whilst in the more obscurely coloured
groups (as, for example, the CHiRoNOMIDE, MYCETOPHILIDE,
EmpipE, and the more sombre Muscipz), the existing
species may outnumber the known ones by many times.
The Muscipx are mainly obscurely coloured or else the
species are very difficult to differentiate, which probably
accounts for the general neglect of this family. Yet the
family contains about a third of all known Diptera.

* [The author has used the word NEMOCERA throughout his manu-
seript, but it has seemed advisable to adopt the more correct form,
NEeMATOCERA, which is now more generally used by dipterologists.—Eb. ]
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Many new species in the families at present treated of
will with certainty be discovered, but it seems reasonable to
assume that for some little time to come the wants of the
Indian student in the groups monographed herein will be
tolerably well met in these pages.

The bulk of the present material forms an integral part of
the Indian Museum collection, and it is directly due to my
familiarity with that collection that this volume has been
rendered possible. My thanks are therefore freely tendered
to Dr. Annandale, the indefatigable Superintendent of that
Institution, and to his co-directors, since it has been at his
instigation that I have obtained the necessary knowledge.
My heartfelt thanks are also due to the following gentlemen
who have most kindly supplied me with much valuable
information respecting the types of Tipuripx that are con-
tained in European Museums *:—Dr. A, Handlirsch (Vienna
Museum); Prof. R. Gestro (Genoa Museum); Dr. J. C. de
Meijere (Amsterdam Museum); Mr. Ritsema (Leyden
Museum); Mr. C. Hill (British Museum); Dr. A. Brauer
(Berlin Museum); Mr. Lundbeck (Copenhagen Museum);
and Mr. Bedot (Geneva Museum).

To the Directors of the Pusa Agricultural Research
Institute thanks are also due for the loan of specimens for
examination, throngh the kindness of Mr. F. M. Howlett,
and the gift of a certain number of cotypes for my own
collection; also to Mr. A. D. Imms, of the Muir Central
College, Allahabad, for the loan of specimens which, although
not numerous, comprised a number of new species. Special
thanks are due to Mr. E. E. Green for his untiring energy
in collecting the Diptera of Ceylon and presenting a number
of types of new species to the Indian Museum (as Mr. Howlett

* This information has already been included in a previous paper of
mine (“Revision of the Oriental Tipulidee,” Records of the Indian
Museun, vi, pp. 231-814, 1911}, but that paper was practically a basis
for the present more exhaustive work.
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and Mr, Imms have also done), thus affording me the great
advantage of having practically all the known Indian species
before me simultaneously whilst describing.

A large proportion of the new species have been collected
by Dr. Annandale and Mr. Green, and a considerable number
by Mr. C. Paiva of the Indian Museum. Owing to this fact
the types of six-sevenths of the recorded species have been
under my personal examination, for out of over four hundred
species dealt with in this volume only about sixty have been
described by other anthors. The previously recorded species
have been identified by me from descriptions only, except
in a few instances in which my identifications have been
corroborated by comparison with types.

As regards the nse of the words “type,” ‘“cotype,” and
50 on, there seems no necessity to discuss the various terms
with their exact meanings here, in view of the different
opinions of zoologists on this subject; and more especially
as the simple terms “type’” and “cotype” fulfil all the
requirements in this work. Yet a few remarks to avoid
ambiguity to the student, and that he may at least under-
stand the senses in which the terms are understood by me,
may be pardonable. Personally, when describing a new
species, of which several specimens of each sex are present.
1 select one male and one female which, (1) embody the
whole or the buik of the characters of the species, (2) are in
as perfect condition as possible, and (3) from their mounting
allow the best view of all parts of the body.

"These two specimens are termed the type male and type
female, and whenever both scxes are present, fhe fype male is
always the type of the species. All other specimens present
before me at the time of describing are termed cotypes. When
only one sex is present, the type specimen may be male or
female. In theevent of two species being described under the
impression that the specimens represented the two sexes of a
single species, the name of the species must invariably be
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retained for the male, which takes precedence of the female,
and a new name would have to be found for the latter,

It has always been my endeavour to deseribe the species
and not merely the type specimens, as is too often done.

In proposing the term ““neofype” (or “new ” type) it may
be that an original suggestion is being made, as I am not
aware that it has previously been proposed. It is intended
for use when the original type is lost and a new one is set up,
cither from amongst the original cotypes or otherwise; and
selected either by the author of the species or by a competent
specialist. If selected from cotypes or chosen by the author
of the species from other specimens, a neotype should
practically be of equal value with the original type: but a
neotype set up by any other person than the author might
by some entomologists be ranked as of rather less value.
The only oceasion when it has been necessary in this work
to employ the word is in the case of Simulium indicum,
Becher, where I have selected one of the original specimens
from which the description was drawn up, to represent the
type of the species.

There still remains a limited residuum of small, obscure,
or mutilated specimens of Tiruripz and MycerorPHILIDE,
which from their uncertain specific distinctness or un-
satisfactory condition have not been referred to in these pages.
These may be worked out later on with further material.

In conclusion it is only recessary to say that every care
has been given to make the present work as complete as
possible; and if I am honoured with the preparation of any
further volumes, I would express the hope that they may be
written in Europe, since, to any one possessed of nerves, the
inconveniences and irritations of India render scientific work
-exceedingly difficult.

E. BRUNETTI.
Calcutta, December 1911,
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Acalyptrata.—One of the two great subdivisions of the Muscing, comprising
those species in which the squame are of equal size or nearly so,
or absent. They embrace twenty or more groups which are taxo-
nomically subfamilies only, but on account of their magnitude are
by some authors regarded as families. See Calyptrata.

Acephala or acephalous larvee.—Those in which there is no differentiated
head ; as opposed to the EucepnAra.

Acetabuluin.—The minute joint attaching the coxa to the body.

Acroptera.—Brauer’s third division of the OrTnorruAPIA BRACHYCERA, con-
sisting only of the Loncnorrerine. Considered by him a super-
family.

Acnleus—A term used in Hymenoptera to denote the sting of such iusects as
bees and wasps, but since no Diptera are aculeate, the term has been
employed by certain of the older authors to define part of the genital
organs. See Style. L

Adminiculnm.—Westhoff’s name for the variously structured guard of the
penis in TrruLipE,

Aerial dancing.—Applied to the habit of many species of Diptera and other
orders of forming small clusters in the air, usually beneath the lower
boughs of trees or over streams, and flying mainly up and down with
copsiderable swiftness. This habit is somewhat different from that
known as “hovering” (¢. v.), and, at least as regards Diptera, seems
to be chiefly confined to the males; mareover, they appear most addicted
to the practice towards sunset. .

Alula.—The anal lobe of the wing proper, and not to be confounded with the
squame, or tegule. Many authors (including myself in my earlier
notes) have erroneously used the term to denote the squamz (p. 15).

Ambient vein.—The very fine vein running round the hind margin of the wing
from the end of the costa to the base.

Amphipneustic.—Larve with spiracles on the first and last segments only.

Anal cell.—-The cell behind or posterior to the 5th longitudinal vein when that
is present (p. 14).

Anal vein. —The 6th longitudinal vein, having theoretically in front of it the
anal cell, and posterior to it the axillary cell.

Antennal grooves or fovee.—A longitudinal groove or pair of grooves in the
middle of the frons, for the reception of the antenns, bounded on each
side by the facial ridge.

Anterior legs.—The four front legs taken together, the first pair only being
termed the fore or fron? legs.

b
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Antigeny.—A term sometimes used to denote sexual dimorphism.

Antisquama,

Auntitequla. }See

Apez, apical.—The part of an organ, segment, etc., which is most distant from
an imaginary point lying between the thorax and abdomen of an insect,
such as the tip of the abdomen, the last joint of the leg, antenna or
palpus. Opposed to base, basal.

Arista.—The terminal bristle, sometimes very long, on the last joint of the
antenna. Oceasionally it is two-jointed, but this is perceptible only
under high magnification. It is practically absent in the OrrHoR-
RUAPHA, though quite general in the Cycrorruarua. In only one very
small family (the OrpuNErniLIDE) of the NEMATOCERA i8 there any
approach to it ; the antennal flagellum in this group being aristiform.
The arista may be pectinate (i. e. with strong hairs, few in number, on
its upper and lower sides), pubescent, or plumose (when the hairs are
long and placed closely together, forming so to speak a large feather).
In nearly all such cases the hairs are more abundant on the upper-
side, In many groups it is quite bare.

Azillary cell—See pp. 8 and 15.

Axillary vein.—The Tth longitudinal ‘vein, or when the venation is reduced
it is applied to the vein behind the anal vein, but in many cases it is
absent.

Squame.

Barba, or beard.—Practically absent in the NesmarocEra, The long hair on the
lower side of the face and head, conspicuous in the AsiLinz; often
Jjoined without interruption to the mystax * or the hair on the cheeks.
The older authors used the term mystax or barba for all the hair on the
head below the level of the antenns.

Base, basal.—Applied to that portion of an organ, segment, etc. which lies
nearest to an imaginary point between the thorax and the abdomen
of an insect ; as opposed to distal, apical, and apex.

Bombylimorpha.—A. superfamily used by Brauer and Bezzi for the Crrrine
(AcroceriD£) and NEMESTRINIDE together.

Brackycephalous.—Having the head wider than it is long.

Callus, calli—~More or less distinct swellings on various parts of the body,
generally on the thorax; in some families (especially in TABANIDE) on
the frons or vertex. (See p. 5.)

Calypter, calyptron.—See Squame ; also p. 16, note.

C’alg/ptmta —A division of the great family Muvscip.e, embracing about half’
the known species, including all those in which the squams are large,
easily visible, and distinetly different in size; as opposed to the
AcALYPTRATA, in which they are very small, practically equal in size
(the upper and lower scale), or absent. The CaLyeTrRATA comprise
the TacmiNing (including the Dexnne and Sarcopmacinz), Muscine
and AxtinoMyiNz. See Acalyptrata.

Cells.—For full description, see pp. 8 and 13.

* Literally, moustache.
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Central vesicle ov wesicula centralis,—The large bulbous basal portion of the
penis in TipvLIn .

Cephalic.—Appertaining to the head.

Chetotaxy.—The arrangement of the prominent spines and strong bristles
present on various parts of the body in many groups of Diptera. They
are very valuable classificatory characters, and are named in accord-
ance with the parts of the body on which they are placed, cephalic,
thoracic, abdominal, and so on. Those on the sides of the thorax
are known as pleural bristles, whilst most of the well-defined and
constant ones on other parts of the body have their special names.
As, however, none of the NEMATOCERA possess bristles of chetotactic
magnitude it is unnecessary to describe them in full here. They
reach their maximwn probably both in size and importance in the
Astuze and Muscipi,

Cheeks, or gene.—The sides of the lower part of the head below the eyes
and on each side of the mouth.

Chitine—The substance of which the hard parts of the onter covering of
insects is composed.

Cinereous.—A. light grey colour, but not so pale as ash-grey. Ridgway *
illustrates it as too dark, to my thinking; his No. 6 “grey” being
more my own opinion of the term.

Claws.—See Ungues.

Clypeus.—This is probably present only in those Diptera with highly developed
mounth-parts. It is an upper transverse piece, and most obvious in such
groups as the TABANTD.E.

Coarctate—A term used to designate those pupe of insects in which the future
parts are unrecognizable from the exterior surface.

Cocoon.~—The onter covering of silk, or similar substance, formed by the larve
of many insects, in which they pass the pupa state.

Collare.~—Osten Sacken’s term for the disc-shaped prothorax in many
TirvLIDE,

Collum.—The neck.

Costa.—Technically, the entire marginal vein of the wing from base to base, but
usually employed in Diptera to denote the anterior margin only from
the base to the extreme tip. In some genera this vein, the costal,
actually terminates somewhere near the wing-tip, its place then being
taken by the ambient vein for the remainder of the marginal distance.

Costal cell.—The cell immediately below the costa or costal vein. See
pp. 8 and 13.

Cotyloid cavity,—The opening in the thorax of insects which receives the
head of the first joint of the leg, namely, the acetabulum, or if this
be absent, the coxa.

Coxa.—The first easily seen joint of the legs, but it is actually attached to
the thorax by a very minute joint known as the acetabulum. The
coxe are very greatly developed in many groups of Diptera, notably
in some of the MyceroruiLip.E amongst the NeMaToCERA,

* ¢ A Nomenclature of Colors for Naturalists’ (Boston, 1886).

b2



xii GLOSSARY,

Cross-veins.—Veins perpendicular, more or less, to the longitudinal axis of the
wings. They are termed the humeral, subcostal, marginal, anterior,
posterior, and discal; whilst in one subfamily of TrryrLip£ is found
a special cross-vein which I have designated the costal.

Cubital vein.—A name applied by the older authors to the 3rd longitudinal
vein.

Cyclocera.—Schiner’s and Brauer's term for the Noracanria and Taxysroya
taken together.

Dermatina.—* Eremochatous species in the sense that there are no strong
bristles on any part of the thorax or scutellum ” (Verrall). Verrall's
name for the SceNoPINID.E and Mypaipx taken together,

Dickoptic.—Applied to the head when the eyes in the male are separated by
a distinet more or less broad frons ; as opposed to koloptic,

Discal cell.—The conspicuous cell near the centre of the wing in a large
number of Diptera (p. 8).

Discal vein.—Some of the older authors spoke of the 4th longitudinal vein
under this term,

Distad.—Away from, the body or the base of any part; as opposed to
proximad.

Distal.—Nearer the outer extremity than to the body or to the base of any
organ.

Divaricate.—Applied to the habit of some insects of resting with the wings
(and often the legs also) stretched out flat on the surface of the
object ; as opposed to those which fold the wings over the abdomen
when at rest. Used by many authors in writing on TirvLiDE.

Diverticnlum.—The sucking stomach in Diptera.

Dolichocephalons.—When the head is longer than it is wide.

Empodium.—** A median appendage on the underside of and between the
claws, either in the form of a pad, like the pulvilli, when it is called
pulvilliform, or like a bristle or spine; rarely it is alone present and
the pulvilli wanting” (Williston).

Energopoda.—A superfamily. *“Chatophorous species in the sense that there
are strong and usually numerous bristles on the scutellum and legs;
or at least on the sides of the mesonotum ; except in the few cases
in which dense coarse pubescence is substituted ” (Verrall). Verrall’s
name for the Ariocermn& and AsiutpE. Osten Sacken also included
DoricaorinZ, EnrinE, and LoNciorTerinE, and was inclined to admit
also Puorin.z into the same group.

FEpipharynz.—A narrow piece lying immediately below the labrum or upper
lip ‘in those kinds of Diptera with a highly developed mouth. Be-
tween these two parts, which form a long tube, the insect sucks up
moisture from flowers, the blood of animals, or other sustenance.

Epistoma, epistome.—The mouth-opening and its immediate vicinity: often
used by the older autbors to signify practically all the lower part of
the head below the eyes, except the palpi and any specially developed
part of the proboscis.
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Eremocketa—A superfamily in which Osten Sacken included the STratio-
uymxe (with Xyvomyive), TABANID.E, AcaNTiOMERIDE, and LEpPTID.E
(with Xrroruacixe and Cavomyvixe). Verrall adds to these the
NeMESTRINIDE and CYRTID .

Eremochetous.—A term applied to those Diptera absolutely without any
strong bristles on the head or thorax, as distinct from ordinary
pubescence or such as the bristly bairs in Psvcronine.

Eucephala—Those larvee possessing a distinct head; as opposed to the
ACEPITALA.

Extricate.— Applied to pupe in which, from their mummy-like facies, the
outlines of the future imago are more or less distinctly seen.

Face, facies—The term face is restricted to that part of the front of the
bead below the antenn® aud enclosed by the cheeks and the upper
margin of the mouth. In many cases a well-defined line, ridge or
bend in the surface distinctly delimits the face; at otber times the
limits are formed by imaginary lines drawn between the points
specified. Facies literally means the face proper, as above described,
but is never used in that sense, being employed to signify the general
appearance of the whole insect.

Facial ridge.—The sides of the antennal foves.

Fascia.—A transverse mark which is more or less irregular in outline,
generally with ill-defined edges.

Feet—~—Some of the older authors, as late even as Walker and (sometimes)
Osten Sacken, used this term to signify the whole of the legs, but it
should strictly be applied to the appendages of the last tarsal joint.
The feet of Diptera consist of (1) two uagues or claws (movable curved
opposable hooks), (2) the pulvilli, or two pad-like fleshy cushions, and
(3) the empodium, a median appendage varying in form from an
additional pad to a spiny process. Sometimes the empodium is
pulvilliform, occasionally the pulvilli are absent, or modified.

Femur.—The first conspicuous long joint of the legs, nearly always the
strongest of all ; preceded by the coxa and the very small connecting
joint between these two ealled the trochanter, and followed by the
tibia.

Ferruginous—A reddish brown with more or less of a yellowish tinge; rust-
colour. Walker describes the word as ‘‘ rusty yellow.,” Ridgway gives
it as “* light burnt sienna.”

Flagellum.—The joints of the antenna after the basal two (which latter are
known as the scape). In the NEMaTocEra they are nearly always
differently shaped from the scapal joints, and very variable in form
(p. 21).

I*'arcepsE—The term employed by Osten Sacken and some others for the male
genitalia in such families in which they are conspicuous, complex and
formed mainly of a pair of distinct claspers to which various appendages
are attached.

Fovea, fovee—See Antennal groove.

Frenulum.—A name snggested by Loew for what is generally known as the
scutellar ridge.
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Frons, or front.—The space that Iies between the eyes (viewed from in front),
limited above and below respectively by the vertex and a line drawn
through the roots of the antennz. The demarcation between the vertex
and the frons may be sharply defined by a sudden angle in the surface,
a difference of colour, or there may be no line of distinct separation.
In Bibio, for instance, the vertex and frons are practically united and
inseparable owing to the flatness of the head.

Frontal lunule.—A crescent-shaped or oval space immediately above the base
of the antennse, between them and the transverse slight depression
known as the frontal suture. This lunule is frequently indistinct,
probably often quite absent, although its presence is the only technical
means, according to Brauer, of determining in the imago state whether
a given individual belongs to the CycLorrnarua., It is preminent in
the Mvuscinz, but indistinct or absent in the other three families of the
CycLorruarua, wviz., SyrrHIDE, PipuNcuLipE, and PraTypezinz,*
though Verrall thinks it traceable in certain peculiarities in the
structure of the head in these three families.

Frontal suture.—An impressed line, or very shallow narrow groove of crescent
shape euclosing the frontal triangle or frontal lunule. Theoretically
present in all Cyclorrhaphic flies, but inconspicuous or absent in three
families out of the five. Skuse calls it the frontal fissure.

Frontal triangle—The small triangle (with the apex upwards) immediately
above the base of the antennz, caused by the divergence of the eyes
from one another below their region of contiguity, It therefore can
only oceur in holoptic or sub-holoptic Diptera.

Fulvous.—Golden yellow.

Gene —The cheeks (g. v.)

Genitalia.—The organs of generation. In the male they are technically known
as the kypopygiwin, in the female as the ovipositor.

Glabrous.—~Osten Sacken uscs this term to define bare eyes in TrrvLmne. It
is also used in connection with descriptions of wings, meaning smooth
and shining.

Gonapophyses.—* Four free rods that arise from the wall of the genital
chamber, two above and two below the base of the penis, and project:
backward within the chamber ” (Snodgrass).

Halteres.—The * poisers ” of the older school of authors, and “ balanciers” of
French writers. The atrophied hinder wings in Diptera, reduced to a
narrow short stem with a more or less distinet elub at the tip. They
are placed behind and below the wing, one on each side of the thorax.

Hemicephalous.—A term used by Dufour and others for those Dipterous larvse
in which the head is not sufficiently differentiated to include them in
the EuvcepnaLa, yet sufliciently obvious to withdraw them from the
ACEPUALA.

Tecbmcally it should be present in these families also, if Brauer’s theory
be accepted, and its absence scems to weaken considerably its value as a
taxonomic character.
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Heterodactyla.—The second of the two divisions into which Brauer divides bis
Pratycenya, which latter is the first division of his ORTHORRIAPIIA
Bracuycera.

Holoptic.—Used of the head when the eyes are contignous; opposed to
dichoptic. Generally a character of the male sex only, but exceptions
oceur in several families. 8

Homwodactyla.—One of the two divisions into which Braner divides his
PratvGENYs., See Heterodactyla.

Hovering.—This term expresses the habit of some flies of remaining quite
stationary in the air, then suddenly darting away a short distance and
again remaining stationary.

Humerus.—The shoulder or anterior corner of the thoracic dorsum; when it
takes the form of a more or less distinet bump it is known as the
humeral callus.

Hypocera.—The name given to a superfamily consisting only of the Pnorip.s.

Hypopleura.—The plenral area between the metapleura and the hind coxz.

Hypopygium.—The male genital apparatus as a whole, as distinet from that of
the female.

Imaginal disks—Centres of the formative tissue in the larve of certain insects
especially Diptera, which give rise to the legs, wings, etc.

Intercalary veins (Loew).—The lower prongs of the npper and lower branches
respectively of the 4th longitudinal vein (p. 12). The term has been
used by subsequent authors for various veins, but without obtaining
general acceptance,

Johustow's organ.—A minute structure in the 2nd antennal joint of Diptera
which is supposed to contain the auditory nerves.

Labella.—A pair of organs, generally more or less oval or rounded, nearly
always at the tip (occasionally at the middle) of the proboseis.

Labium.—The lower lip. In Diptera always the lowest part of the proboscis,
and constructed, in the most highly developed forins, more or less like
a groove or case in which the remaining parts can be folded and covered
by the labrnm.

Labrum.—The upper lip, the uppermost part of the proboscis in Diptera.

Lamelle, lamelle.—Small leaf-shaped extremities to the ovipositor in the
female. A general term also for an oval or leaf-shaped flattened
terwminal or projecting process.

Lamella basalis supera and lamella basalis infera.—Westhoff’s names for the
upper and lower sides respectively of the 8th abdominal segment. He
terws the upper and lower sides of the Oth segment (numely, those
actnally forming the genitalia) lamella terminalis supera and infera, but
the terws have not been adopted by other authors,

Macrochete.—~The large strong bristles in Diptera distributed over various
parts of the body, which are constant and possess a very high taxonomic
valne. The study of this subject is termed Chefotazy.

Marginal cell. "
Mockastinglloell % sEamR 6 end 1B
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Mediastinal vein,—Identical with the auxiliary vein, that is to say, the first
vein below the costa; also known as the subcostal vein, but some
anthors (inclnding Verrall) employ the term subcostal for the Ist
longitudinal vein. This appears illogical to the present author, sinee:
the very nume subcostal suggests a position immediately beneath the
costa.

Mesopleura.—The pleural area immediately in front of and slightly below the
roots of the wings.

Metanotum.—The hindermost portion of the thorax, situated directly below
the scutellum, highly developed in some families of NEMATOCERA,
especially the TrrvLine,

Metaplenra.~—The pleural area immedintely behind and slightly below the:
root of the wings. )

Metapneustic.—Used of larvee in which the spiracles ave confined to the
posterior segments only.

Metatarsus.—The 1st joint of the tarsns, that is to say the one adjoining the
tibia, the following joint of the tarsus being the second.

Microckete.—The smaller bristles in Diptera, distinct from pubescence or
hairs, bt not of sufficient size or importance to rank as macrochmti,
and therefore of much less taxonomic value.

Microphona.—Verrall’s name for the Exripz and DoLicuoriv .

Mystax.~—The “ moustache” ; strictly applied to the long hairs on the cheeks;
seldom, if ever, present in the NEMATOCERA, most conspicuous in the:
very pubescent groups of Bracuvcrra, such as Asiuipz, Boxsyrno,
etc. See Barba.

Newnration.—The older authors’ name for venation.

Niie blue or Nile green.—A somewhat pale shade intermediate between blue
and green.

Notacantha.—Brauer’s term, nsed by other authors also, for the StraTionyIne,
“ Xyrornaaipx” (regarded erronously as a family) and CeronyDE. A
superfamily, in the view of such aathors. )

Nyunph.—The name applied to the pupa when it is active and not fixed.

Obtecte.— Applied to those pupee that show no sign of the shape of the future
imago.

Occiput.—The hinder surface of the head.

Ocellar triangle and ocelli—The simple eyes in Diptera (or other insects) are
placed on a triangular spot on the vertex of the head, which is generally
elevated (sometimes considerably so) above the surface, called the
ocellar triangle, the ocelli being placed at each corner of it, when there
are three. Sometimes there are two only, sometimes they are absent,
but in no instance are there more than three. In some families they
are well separated (MycErorniLipe), when they are placed directly on
the frons, in the form of a more or less flattened triangle, cr in an
absolutely straight line. As a rule they are very constant characters
when present. .

Ochraceous.—Of the colour of brown ochre with an admixture of yellow.

Orbit.—The margins of the large compound eyes, whether such are distin~
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guished by a distinct ring, ridge, or well defined space, or not. The
frontal orbit is that part of the orbit iminediately abutting on the frons.

O thocera.—Schiner’s and Braner’s name for the BousyListorpua, PRoCEPIIALA,
and Porytoya. Schiner, however, inclades LepTipa 1n the ORT1OCERA.

Orthogenya.—Brauer's second division of his Ouruorruarua Bracuycera,
composed only of Expin.E and DoLicnorip.

Ovate.—Fgg-shaped, that is, an ellipse more pointed at one end than the
other. '

Oviposition.—The act of depositing eggs by the female.

Ovipositor.—The female genital organs, as distinguished from those of the
male.

Palpi, palpus.—These organs in the Diptera possess from one to five segments;
the vast majority of Brachycerous flies having only one segment, and
the Nematocera four. In many groups they are rudimentary, in
others absent (p. 19).

Pectinate.—When the vestiture of the antenns is stronger than stiff pubescence

or verticillate hairs and takes the form of stiff bristles, or branched
pendulous or variously formed solid projections, they are termed
pectinate.

Pectus.—The breast. Walker used it to denote the lower anterior part of the
thorax. Modern authors do not, I believe, employ the term.

Peripneustic—Larva with spiracles on the mnedian segments, as well as at the
head- and tail-ends, are so called.

Peristoina, or peristoine.—Apparently a synonym of epistoma.

Piceous.—Blackish brown ; piteh colour.

Pile.—A very closely set and very short pubescence of erect hairs resembling
the * pile” of velvet.

Platygenya.—Brauer's first division of the Ournorruariia Bracuvcera, com-
prising all the families except the Exrip., Doricuorin., and Loxcuor-
TERIDE,

Pleure.—The sides of the thorax are in many Diptera separated into fairly
distinet divisions by two sutures running longitudinally to the asxis of
the body, and by one perpendicular or transverse suture. The upper
suture is the dorsopleural (or more correctly notopleural); the lower
longitudinal suture is the sternopleural. The vertical suture (though it
is seldomn either straight or absolutely vertical) is the mesopleural. The
pleurz (or spaces) are named the propleura (or prothorax), mesopleura,
and pteropleura, the two latter divided from each other by the meso-
thoracic sutnre. Below the sternopleural suture are, the sternopleura (in
front) and the Aypopleura (above the middle and hind coxe). The meta-
plevra is a more or less indistinet space behind the pteropleura and
hypopleura, and adjacent to the metanotum.

Plumbeous.—Leaden colour, which may be dull or shining.

Poisers, or balancers.—The older authors’ terms for the halteres.

Pollinose.—An expression used to define a surface with a light dust-like
covering, resembling pollen; a finer vestiture even than tomentum,

Polytoma.—Brauer's (and Bezzi’s) name for a superfamily consisting of the

. TuEREVID.E and SCENOPINID.E,
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Porrect.—Projecting straight forwards ; applied to antenne or palpi.

Post-alar callus.—A more or less distinct, rounded swelling situated between
the root of the wing and the scutellum, often inconspicuous or absent.

Posterior legs.—The hindermost four taken together, the last pair only being
termed the hind legs.

Postical vein—The 5th longitudinal vein.

Prefurca.-—The portion of the 2nd longitudinal vein lying hetween its origin
and its forking. This is the sense in which Osten Sacken employs the
terin and in which it is nsed in the present volume, but Verrall uses it
in the Bracuycera to denote *“ the common origin of the 2nd and 3rd
veins,” in other words for only that portion of the 2nd vein between its
origin and the origin of the 3rd vein.

Pre-alar callus—A more or less distinct, rounded swelling in front of the
root of the wing, on the side of the mesonotum, just behind the onter
ends of the transverse suture.

Pre-sutural depression.—A quite small depression, generally triavgular in
shape, situated at each end of the transverse thoracic suture, close ta
the commencement of the dorsopleural (notopleural) suture.

Procephala.—Brauver's name for the superfamily eontaining the MyparD.E,
Asiuip.e and BousyLipk ; Bezzi also adopts it.

Propyginm.—Bergroth’s name for the hypopygium.

Prothorax—The anterior part of the thorax, in Diptera often indistinctly
marked off from the main middle part or mesonotum.

Proximal.— Nearer to the body of the insect, the base of a wing or leg, and
80 on; as opposed to distal, distad. Proximad is the corresponding
adverb.

Pscudotrackee—Radiating ridges on the inner opposable sides of the
labella in many Diptera, which ““serve as a means of attrition, by
which the insect rubs off particles of food from firm substances
(Williston).

DPteroplenra.—The pleural srea immediately below the root of the wings.

Ptilinwim,—A small but powerful bladder-like organ, present in the
Cycrorrmarnua only, situated just above the base of the antennz on the
frons. It is only used by the insect to escape from the puparium, by
inflating it, upon which it protndes through the frontal suture and
springs off the cap of the puparium,

Dubescence—The clothing of soft hairs common to nearly all Diptera in
different degrees, not short or dense enough to be known as pile, nor
containing bristles.

Pulvilli—*Two pad-like fleshy cushions attached to the last joint of the tarsus
below the claws, usually present, but often absent among the
Orruorenarua, and often much larger and better developed in the &
than the Q7 (Williston).

Puncture.—A minute indentation of the surface.

Radical cell—A term used by a few of the elder anthors for the basal
cells.

Rhomboidal cell—A small four-sided cell near the end of the costa in
Tirviane, At first Osten Sacken called it the trapezoidal cell.



GLOSSARY. xix

FRostrum, ov snout.—The usual, more or less cylindrical, anterior prolongation
of the head that projects over the proboscis proper, most conspicuous
(amongst the NEsaTocerA) in TreuLing. Probably some of the older
anthors used the term to include both the rostrum proper and the
proboseis also.

Seape, or scapus.—The first two (or basal) joints of the antenns, nearly always
differentiated from the rest. In the NgmaTocera, the 2nd joint is
generally much shorter than the Ist, and the 1st joint of the flagellum
(é. e, the remaining joints taken together) is usually longer than the
others. The scape is in nearly all cases sufficiently obvious.

Scutellar ridge.—A sometimes very conspicuous hardened ridge joining the
sides of the scutellum to the thorax. Often inconspicuous or absent.
Loew has suggested for it the name “ frenulum.”

Scutellum.—The semicircular or crescent-shaped small piece affixed to the
hinder margin of the thoracic dorsum. It often bears important bristles
or spines, though less frequently so in the NEmATocERA than in some
other gronps.

Seta.—Applied to a somewhat long bristle-like hair. It is also used to
designate the microscopic stiff hairs with which many wings are covered,
and which are invisible to the naked eye.

Setigerous.—Provided with setee.

Spurious eell.—See p. 15.

Squame.—~The most correct term for the scale-like organs (one covering
the other, either equal in size or the lower one much larger than the
upper) found at the root of the wings in the higher Diptera. The
upper or anterior one is fixed to the base of the wing behind the alula
and is most correctly termed the alar squaina or squama alaris; the
hinder or posterior one, which in all the higher groups of Muscipz and
other families is always much layger than its companion, is attached to
the thorax and is therefore most correctly called the thoracic squama or
squama thoracis or thoracicalis. The presence or absence of these organs
gives the distingnishing names of CALYrTRATA and AcALYPTRATA, dividing
the Muscip (sensu lato) into two great groups, above subfamilies and
approximately of equal extent. The line of demarcation, however, is
not absolute, many small ANTnoMyIDE having squamewe of equal size and
very little larger than those found in the AcaLYrTRATA, in which group,
moreover, exceptions with squama of comparatively large size are found.
Some authors call them tegule, calypters, or (erroneously) alule.

Sternopleura—Tho pleural area forming the lowest part of the ventral surface
of the thorax, developed chiefly between the fore and middle pair of
legs.

Sternum.—The lower surface of the thorax,

Sternites—The plates on the lower surface on the body of an insect, but here
specially used to denote the ventral plates of the abdominal segments,
the numbers of which are counted from the base outwards; opposed to
tergite.

Stigima.—This is used in two distinet senses: (i) In the wings of many Diptera
is a more or less clearly defined, darkened (generally yellowish, brown
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or black) spot of oval or some such shape, towards the costal margin, a
little or considerably beyond the middle of the wing, bounded usually by
the auxiliary and st longitudinal veins. Thisis the stigma in the most
ordinary sense of the word, as used by systematists. (ii) Four very
small apertures, easily overlooked, generally situated ench at the bottom
of a small pit, are termed the prothoracic and metathoracic stigmata
respectively. The former are placed, one on each side, below the
shoulders towards the front; the latter, immediately in front of the
halteres. The prothoracic stigma is by some called che mesothoracic.
These stigmata or spiracles serve for the admission of air to the
respiratory system.

Style—Used in two senses: (i) The elengate, conical, blunt or pointed solid
appendix to the ultimate joint of the antenns, as opposed to the arista
(g-v.). (ii) Osten Sacken’s name for “a single inmovable styliforny
organ,” visible immediately below the genital organsin LixNositNt. Not
seen in other gronps in the same form, but replaced by the aculeus, “a
slender, horny, often curved and pointed piece, which is entirely
concealed when the forceps is closed and projected when it is open”
(Osten Sacken).

Subapical cell.

Subcostal cell. } See pp. 8 and 13.

Subcostal vein.—Strictly, the vein below the costa, which in the present work
is called the auxiliary vein (after Osten Sacken and many recent
authors). Verrall and some otbers apply the term tothe 1st longitudinak
vein.

Submarginal cell.—-See pp. 8 and 13,

Supra-alar groove.—A groove on the mesothorax just above the base of the
wing, short and often indistinct. In bristly species, important bristles
are often situated there.

Suture.—A general term for an impressed line. “The principal sutures are the
transverse (p. 5), on the thoracic dorsum, and the plexral (p. 5), on the
sides of the thorax. :

Tanystoma.—Brauver's superfamily name, adopted also by various other
authors, for the TasaNin.£ and Leprrin.k.

Tarsus.—The third and ultimate of the conspicuous divisions of the legs,
always of five distinct though oiten closely applied joints, of which the
first is called the smefatarsus, the next is the 2nd, and so on, the 5th
bearing the feet.

Tawny.—A pale brownish yellow colour varying in intensity, approximately of
the colour of a lion.

Tegule.—See Squame.

Tergite—The plates, or sclerites, on the upper surface of an insect ; here more
especially applied to the upper half of an abdominal segment, these
being numbered in rotation, beginning with that one nearest the
thorax.

Tergum —The upper snrface of an insect.

Testaceous.—Technically brick-red, according to bandbooks on colour, but my
personal opinion is that most authors have nsed it for what may be
better described as * reddish yeilow.”
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‘Tibie.—The second of the large couspicuous divisions of the legs, generally
longer and thinner than the femora, and normally longer than the tarsi.
In some families and genera one or two spurs or spines at the extreme
tip furnish valuable characters in classification.

Tomentum.—A. vestiture of exceedingly short, semi-erect bairs, finer and shorter
than those known as “ pile.” Williston says that tomentum can only
correctly be used to desiginate *flattened, scale-like or stubble-like,
more or less recumbent hairs which grudually merge into dust or
pollen.”

‘Transverse.—At right angles to the longitudinal axis of the body, such as the
transverse suture on the thorax; or to the length of the wing, such as
the “ cross-veins.” When applied to the head or proboscis it means
broader than long.

Transverse suture.—See Suture.

Transverse veins —See Cross-veins.

Trapezoidal cell.—See Khomboidal cell.

Trochanter.— A small, generally annular joint uuniting the coxa to the
femur.

Tromoptera.—Osten Sacken’s superfamily for the Nemestriniz, CyrRrinz,
Boupyuupz, Tuereving and ScevoriNipE. Verrall confines it to the
BousyrLnp.k and THEREVID 2.

Truncate.~Ending abruptly, as if cut off.

Ungues—The claws, two in number, affixed to the lower side of the 5th (ter-
minal) tarsal joint. The remaining portions of the feet consist generally
of the pulvilli and the empodium. .

Vena spuria.—Only present in the Syrrumipx, a family of the Bracnycera.
It runs in front of the 4th longitudinal vein and is merely a fold or
crease in the wing and not a true vein. It is sometimes indistinet but
invariably present in this family except in the genus Graptomyza.

Venation.—The system of the veins in the wings. The older dipterologists
spoke of it as the nmcuration, a synonymous term used in other
orders.

Ventriculum.—The true stomach in Diptera, as distinguished from the
diverticulum or sucking stomach.

Vertex.—The upper part of the head, lying between the upper angles of the
eyes, merging in front more or less abruptly into the frons (¢. v.). An
imaginary line between it and the back of the head (or occiput) is called
the vertical margin.

Vertical margin.—The marginal line between the vertex and the occiput.

Vertical triangle.—The small, often extremely small, space in holoptis flies
between the absolnte vertex and the spot where the cyes first touch each
other. It bears the ocellar triangle (when such is distinet), which in
its turn carries the ocelli, when these latter are present,

Verticillate.—When the joints of the antenne are provided with verticels,

Verticel, or verticil.—A whorl of bairs arranged around an antennal joint in the
form of a circle. Two or more such whorls may be present on the same
joint.
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Orver DIPTERA.

AParT from the males of the Coccipx, or scale-insects, the
Diptera stand alone amongst the orders of Insects in the pecu-
liarity of possessing only two wings, the hinder wings being
represented by a small organ on each side of the thorax behind
and below the wing-root, known as the halter. These halteres
are invariably present in all the winged forms of the Order, and
generally present also in the very few wingless ones. In rare
cases the female only is wingless.

The mouth-parts exhibit a wide diversity in structure, but they
are nearly always in the shape of a proboscis, formed for sucking,
or, in some groups, for piercing the skin of animals or man for
the purpose of imbibing the blood.

The antenna also show extreme range in form, but are valuable
as one of the primary means of classification. The palpi have
from one to five joints, the usual number in the NEMATOCERA
being four ; in the BracHYCERA and the MusciDE, two, of which
the first is small and often more or less rudimentary.

The wings exhibit a multiplicity of schemes of venation, all
referable ultimately to a common general plan, and this latter
character, the venation, perhaps affords the soundest basis for
classifying the families, at any rate, so far as the perfect insects
only are concerned.

The larva in the Diptera is apodal, moving by means of small
external transverse ridges or stiff bristly hairs, and progressing
by a wriggling motion from side to side. In the vast majority
of the species, the habitat of the larve (popularly known as
“grubs” or “maggots ) is decomposing vegetable or animal matter,
Frincipally the former (the bulk of the higher Muscipxz and a

arge proportion of the AcALYPTRATE MUSCIDE); a considerable
number of species are root- or leaf-miners (ANTHOMYINE,
TryeErINE) *; a further considerable number are aquatic
(Curicipz, CHIRONOMIDE, many TIPULIDZE, STRATIOMYIDE and
ACALYPTRATA, some TABANIDE, and various genera in many other
families); and a few are parasitic on mammals or birds ((EstrIDE,
Hirrososcipz),t insects (CONOPIDE, etc.), spiders (CYRTIDE), and
other creatures. Some live in the earth (TABANIDE, ASILIDE,
EMripx), a few are carnivorous (certain SYRPHIDE); and one
family forms galls (CEcIDOMYIDE) : in short, the larvee of Diptera
as a whole exhibit the most varied methods of existence.

* Some Iudian Tryrerixz live in rotten wood or in fruit.
t Although in HippoBoscip& the larvse develop in the body of the parent,
the life of the imago is passed upen the body of its host.
B
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The pupa is fixed or free; in the great division of the
ORTHORRHAPHA it is mummy-like, that is to say, shewing more or
less in outline the parts of the future imago, the shape of the
head, antennw, wings, and legs often being conspicuous; in the
second great division, the CYCLORRHAPHA, it is long egg-shaped,
bearing no resemblance to the future insect, and exhibiting no
parts whatever of the body in outline.

In the perfect state (imago) Diptera are to be found practically
everywhere and in every conceivable situation, a few species
occurring even in very high latitudes and desert areas.

A general introduction to the whole order of the Diptera is not
contemplated in this volume, and the various parts of the inseet
are sufficiently well known to the majority of entomologists not
to require more than a brief description. The following ex-

lanatory paragraphs on the external anatomy of a fly are there-

ore curtailed as far as expedient. The genus Zipula is selected
as an example owing to its being the chief genus of the TrruLID E,
the dominant family included in the present work.

Fig. 1.—Diagram of a Tipula, to illustrate the parts of a Dipteron.

Head :— m. Metanotum.

f. Frons. mt. Metathorax.

v, Vertex. k. Halteres.

o. Occiput. Legs:—

2. Tip of palpus. ¢. Coxa.

n. Neck. /. Femur.
Thorax :-~ t. Tibia.

¢. Collare or prothorax. t.s. Tarsus (joints 1-5).
ms. Mesosternum. Abdomen :—

d. Dorsum (or mesonotum). 1-8. Abdominal segments.

x t.s. Transverse suture, g. Genitalia.

. Scutellum.

@
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1. EXTERNAL ANATOMY OF A FLY.

A. Terminology.*
The Head.

The upper part of the head lying between the eyes is known
as the wvertex, and an imaginary line dividing it from the back
of the head, or occiput, is called the vertical margin. Sometimes
a difference of colour clearly defines the limits of these areas, but
more frequently such is not the case.

The frons, or front, is the whole space between the eyes from
the vertical margin to an imaginary transverse line above the
base of the antennz. The vertex is really therefore simply the
upper part of the frons, but it is often oceupied by a somewhat
conspicuous tubercle, or by a more or less triangular impressed
space with rounded corners, in which are situated the three small
simple eyes known as the ocelli, placed in a triangle, the apex
of the latter pointing downwards, that is towards the antennw.
These ocelli are in many families absent, in others reduced to
two in number, and they may, in a few groups, be placed more or
less in a straight line across the upper part of the frons.

Those Diptera in the males of which the eyes touch each other
in front for any considerable distance, are termed holoptic; those
in which the eyes in both sexes are separated by a broad frons,
are termed dichoptic.  Although many cases occur in which it is
difficult to decide in which category to enrol them, the vast
majority of Diptera can be allotted at first sight to either the
holoptic or dichoptic class.t

In holoptic Diptera, through the eyes not being contiguous
absolutely the whole distance from the vertex to the antenna,
there is always a small inverted triangle just above where the eyes
meet, its apex pointing downwards, and this is called the vertical
triangle. At the point where the eyes separate again, a little
above the antennz, is another more or less triangular space with
its apex pointing upwards, and this is called the frontal triangle.
Obviously, in flies with the eyes wide apart, both triangles are
merged in the frons and in such cases cannot be differentiated
from it.

Cyclorrhaphic Diptera technically possess what is known as
the frontal suture, and the presence or absence of this suture is

* This section defines the principal general terms in constant use; the more
a{;ecialized ones are explained at more suitable places throughout the text, but
all are, without exception, to be found in the Glossary.

+ The majority of the Brachycera, except Asiuipz and DoLicsoripa,
speaking of the larger groups only, are holoptic, as are also the Calyptrate
Mouscipz as a rule, and the RuypHinz, BiBioNip&, and some BLEPHAROCERID.E
in the NeymatoceEra. The remainder of the NEmMATOCERA, with the AsiLz,
Doricnorinz and Acalyptrate Muscipz, are usually dichoptic, at least in the
more extensive groups.

B2
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theoretically the only decisive character by which to distinguish
members in the imago state, of the OyYcLORREAPHA or ORTHO-
ERHAPHA respectively; but as three of the principal families do
not possess the suture when they should theoretically do so, the
value of the character from a practical point of view is very
greatly diminished. This suture, when present (it is never found
in the ORTHORRHAPHA), is a more or less oval, or most frequently
crescent-shaped, narrow groove, sometimes reduced to an impressed
line, and is situated immediately above the base of the antennz,
and the small space it encloses is termed the frontal lunule.
Through this space is thrust out during the pupal stage, the
ptilinum, an inflatable organ by means of which the perfect insect
springs off the cap of the pupa-case to enable it to emerge.
‘Occasionally this ptilinum remains inflated in the perfect insect,
as 1 have seen several specimens of Syrphus with it still blown
out even in the dried insects.

In many Cyclorrhaphic Diptera, especially among the higher
Mauscids, there is a well defined band, varying from a very narrow
space to one of considerable width, on the inner or frontal side of
the eyes, often slightly different in colour from the rest of the
frons, not infrequently appearing brilliantly shining white when
viewed from above or below. This is known as the frontal ocular
-orbit, or inner orbit; other margins of the eyes are spoken of as
the facial (below the antenn®) and posterior orbits respectively.
‘These orbits are rarely present in the NEMATOCERA.

Below the antennw, as far as the mouth, is the face, and
posterior to the face below the eyes are the cheeks or genc.

The epistome, or epistoma, is a slightly vagne term, but strictly
speaking it means the mouth-opening, and an indefinite space
immediately contiguous thereto. It is probable that a good many
authors have used the term to include the whole of the lower
part of the head when not dealing with any particular part; in
fact, I have used the term myself in this general sense when a
very brief description sufficed for the whole of the underside of
the head.

Many groups of Diptera possess a system of bristles about the
head as well as on the thorax, but since this does not occur in the
NEMATOCERA, the subject is not entered upon here.*

The Thorax,

The thorax in the Diptera is seldom divisible into the component
parts—prothorax, mesothorax, and metathorax—but forms a uni-
form oval, oblong, elongate, or sub-quadrate central piece in the
front of which the prothorax is sometimes discernible, though in the
NEMATOCERA, especially in the TIPULIDE, it is often obvious in the
form of a circular flattened disc, termed by Osten Sacken the collare,

The front part of the thorax when elongated to any appreciable
extent is termed the neck, but in some families the head is too

* See Glossary, Chetotaxy.



EXTERNAL ANATOMY, 5

closely applied to the thorax for this to be visible. In the average:
Dipteron, the head moves with great freedom upon the neck, and
is capable of being turned in all directions. The metathorax is
bardly distinguishable from the mesothorax, especially on the
upper side.

On the shoulders, that is, the anterior corners of the thorax, a
elight swelling is often present, known as the kumerus, or humeral
callus or callosity. These humeral calli are frequently absent, and
when present are very often differently coloured from the rest of
the thorax. Other calli sitvated on various parts of the thorax
bear significant names. The pre-alar callus is a small swelling in
front of the wing-root, towards the side of the thoracic dorsum,
which latter is generally spoken of as the mesonotum. The post-
alar calli lie behind the wing; when they are on the hinder
corners of the dorsum they are termed posterior calli. Sometimes
1 have used the term post-sutural calli in place of post-alar calli.

Across the centre of the mesonotum in many Diptera is seen a
more or less distinetly impressed line, often somewhat like a very
widely opened V, faintest in the middle, and ending on each side
a little in front of the base of the wings. Thisis the transverse
suture, and it has a high morphological value, being very eon-
sistent when present. In the NEMATOCERA it is a strong character
of the Trevrin® (with one or two comparatively unimportant
exceptions). Behind this suture (speaking now principally of
Trpvrinz) and between the slight swellings of the post-alar calli
is a slight depression, which in the present work js referred to as
the post-sutural depression.

The presutural depression is a small depression at each end of
the transverse suture, usually triangular in shape.

The supra-alar groove is a groove on the mesothorax just above
the wing-root, and in many species bristles of taxonomic import-
ance are found along its inner margin.

The scutellum is a projecting posterior lobe of the mesonotum,
and a horny irregular ridge-like projection joining the scutellum
on each side to the mesonotum is termed the scutellar ridge. It
is sometimes, but not usually, conspicuous. 5

Bebind and below the scutellum is the metanotum, a smooth
and more or less swollen part, attaining its maximum develop-
ment in the Trpuripx, in which it is usually much more
conspicuous than the scutellum.

The halteres, which in Diptera replace the posterior wings, are
small delicate organs consisting of a narrow moderately long
stem, ending in an oval club, which occasionally is flattened or
spatulate.

The sides of the thorax in many Diptera are distinctly sub-
divided by impressed lines known as pleural sutures, whilst in
others such demarcations are not perceptible; when present they
divide the sides into pleural spaces, which in some groups are
well defined, whilst in others they are very indefinite. ~Most
authors speak of them in general terms as ¢ the pleure.” These
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pleural divisions do not afford so many taxonomic characters in
the NEMATOCERA as in some other groups, being always devoid of
bristles, and it is these latter which are strongly indicative of
affinities.

Fig. 2.—Pleural divisions of the thorax of a fly.

a. Prothorax or propleura. e. Pteropleura.

b. Mesopleura. /- Hypopleura,

¢. Metapleura, 9g. Pﬁlmuls..

d. Sternopleura, ps. Pleural or thoracic stigma,

The three prinicipal sutures recognised generally are, (1) the
dorsopleural suture (or notoplewral) running from the shoulder to
the base of the wings and dividing the dorsum (or mesonotum)
from the pleuree as a whole; (2) the sternopleural suture,
roughly speaking, parallel with the dorsopleural, placed about the
middle of the body or alittle below it, and dividing the mesopleura
from the sternopleura ; and (3) the mesopleural suture, a more or
less vertical irregular line from the base of the wings downwards,
dividing the mesopleura from the pteropleura.

The pleurz themselves are distributed as follows :—The pro-
pleura, or prothorazx (generally termed the latter in the present
work), is on the immediate anterior part of the thorax. The
mesopleura lies behind it, in front of the wings, bounded above by
the dorsopleural suture and below by the sternopleural suture.
The metapleure lies immediately behind the wings, above and
rather behind the pteropleura, which lies directly below the wings,
extending downwards to between the two hinder pairs of legs.
The hypopleura is a small piece below the metapleura and imme-
diately over the hind coxe. The sternopleura is usually the largest
of all and lies below the sternopleural suture and extends down-
wards, occupying all the space between the front and middle legs.
The mesopleural suture therefore has the mesopleura and sterno-
pleura in front of it and the pteropleura behind it. A small piece
behind the metapleura is known as the plumula; and a small
orifice on the prothorax just below the dorsum is the thoracic
stigma.

Since the NEMATOCERA are wholly eremochatous, that is to say,
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devoid of strong bristles on the body (the MYCETOPHILIDE
possess conspicuous and characteristic bristles on the legs), it
seems unnecessary to dilate here on the scheme of chetotaxy, or
the systematic study of these appendages ; but a brief outline of
the system is given in the Gtlossary under Chetotaxy.

The Abdomen.

Few special terms are in use regarding the abdomen except that
the external male genital organs are spoken of collectively as the
hypopygium,* whilst the female organs are known as the ovipositor.
The eight segments of the abdomen are numbered from the base
onwards, the usunal terms used in the TipuLIDE, where the
covering of this part of the body is represented by a distinct
dorsal and ventral plate, being tergum and sternum respectively.t

The Legs.

These also call for but little deseription, most of the terms being
in common use. The acetabulum is a minute joint attaching the
coxa to the body; the coxa is the short first obvious joint which is
united to the femur, the first long conspicuous part of the legs, by
another minute, ring-like piece, known as the trochanter. The tibia
succeeds the femur and is the second conspicuous division, followed
by the farsus, or foot, which is invariably composed of five joints.f
These joints are numbered from the basal one, which is known either
as the metatarsus, or the first tarsal joint. Care must be taken to
note that the next joint following the metatarsus is the second.

Attached to the extremity of the ultimate tarsal joint are the
ungues, or claws, two curved hooks, and below these are two pad-
like cushions or pulvilli.§ These are often absent in the OrTHO-
RRHAPHA. Between the claws, and below them, attached, like the
pulvilli, to the last tarsal joint, is the empodium, which sometimes
takes the shape of another pad,in which case it is said to be
pulvilliform, and sometimes that of a thick bristle or spine. Osten
Sacken placed much reliance on it as a classificatory character
in TrepvLips, but I am inclined to doubt its value to such an

* Bergroth has proposed propygiuim, but hypopygium is universally adopted
by dipterologists, whenever a special term is used.

t Westhoff terms the upper and lower sides of the 8th segment the lamella
basalis supera and infera, respectively, and those of the 9th segment or the one
actually developed into the genital organs, the lamella terminalis supera and
infera, respectively, but I know of no one who has adopted these unwieldy
names,

1 The exceptions are very few and only amongst abnormal forms.

§ Too much importance should not be given to minor differences, such as the
comparative size, toothed nature, and o on, of the ungues, presence or absence
of empodia, etc. When Theobald’s first volume on the CuLicip.£ of the world
was published, great stress was laid on very microscopic differencesin the shape
and size of the different pairs of claws, and in my Catalogue of Oriental
CuLicipz the great importance of these characters was questioned. In sub-
sequent volumes of Theobald’s work it was admitted that they did not possess
the value at first accorded to them,



8 INTRODUCTION.

extent. Often it is absent, and occasionally it is present when the
pulvilli themselves are wanting.

The anterior legs are the four front legs taken together, the
posterior legs the four hind legs similarly considered. When
spoken of singly they are called the fore (frent or first) pair;
middle (median or second) pair; and the hind (or third) pair.
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Fig. 3.—Wing of Limnophila.

¢, costal vein. cc, costal cell.
a, auxiliary vein, se.e, subcostal cell.
1, 1st longitudinal vein, me, marginal cell (inner and outer).
2, 2nd do. 1 sm.c, 1st submarginal cell.
3, 8rd do. 2sm.c, 2nd submarginal cell.
4, 4th do. 1 pe, 1st posterior cell,
5, bth do. 2 pe, 2nd do.
6, 6th do. 3 pe, 3rd do.
7, 7th do. 4 pe, 4th do.
ha, humeral cross-vein. b pe, 5th do.
sc.z, subeostal cross-vein, an.c, anal cell.
m, marginal cross-vein. 1 az.c, 1st axillary cell.
azx, anterior cross-vein. 2 qz.c, 2nd do.
px, posterior cross-vein. de, discal cell.
pf, praefurca, 1 be, 1st basal cell.
2 be, 2nd do.
The Wings.

The Veins.—As a typical wing from which to illustrate the
venation,* having special reference to the NEMATOCERA, that of
Limnophila has been chosen.t

The front margin of the wing is known as the costa, and is

* The term neuration was employed by many of the older authors instead of
venation, but the latter is at present in almost universal use.

+ It must be understood that a diagrammatic wing to expound the whole
theory of venation throughout the Diptera is an impossibility, and the wing of
Limnophila is selected b it p the greatest number of cells and
veins in the NexatocErA. The relative lengths and positions of these are given
in the main as for Limnophila, but it must be understood that these propor-
tions vary in different groups and to a still greater extent in different families.
The student should be able, after mastering the terminology of one family, to
identify the corresponding veins in others, and to recognise which are present
and which are absent or modified.
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carried right round the wing uninterruptedly, without any
distinct or sudden termination near or just beyond the tip, as in
some families of NEMATOCERA.

The awwiliary vein is the first vein below the costa,and generally
ends, in the TIPULIDE, between the middle (or just before the
middle) and about three-fourths the length of the wing. It is
connected with the costa quite near its base by a short upright
cross-vein, the latter known as the humeral cross-vein. The
auxiliary vein is often known as the subcostal, which is perhaps a
better name, but since in studying T1pULIDE the works of Osten
Sacken uwust be consulted, his name for this vein is adopted in
preference. 2

The next vein is a much longer one, running parallel with the
auxiliary vein and ending some little distance beyond it; this is
the 1st longitudinal vein. It either turns up rather suddenly at
the tip into the costa, as is generally the case in the LiMyoBiv.z,
or turns distinctly down at the tip into the 2nd longitudinal
vein, as is usually the case in the TrpvriNzE. In some few cases
it fades away at the tip without turning either up or down. The
auxiliary vein often lies so closely in front of the 1st longitudinal
vein as to be imperceptible unless carefully looked for. In some
few genera these two veins are actually united (Loxorhina, Styrin-
gomyia), and in these cases the lst longitudinal vein, as the
united veins are invariably called, generally approximates gradually
to the costa, finally becoming merged in it, and not turning dis-
tinctly up or down at the tip as in the typical forms. The
auxiliary vein and the 1st longitudinal are, in the TIPULIDE,
nearly always connected by a short cross-vein known as the sub-
costal cross-vein, which is most frequently situated towards the end
of the auxiliary vein, but sometimes occurs a little before or after
the origin of the 2nd longitudinal vein. Considerable importance
attaches not only to the actual length of the auxiliary vein, but to
the relative position of the subcostal cross-vein, although exceptions
occur, even 1n otherwise closely allied genera (in the ERIOPTERINT,
for instance).

The 2nd longitudinal vein emerges from the first, usually sone-
where near the middle of the latter, sometimes in a straight line
at a more or less acute angle, but more often in a gentle or
distinet curve. When the 2nd longitudinal vein is *‘simple”
(that is to say, not forked) there is only one submarginal cell ; *
when the 2nd vein is forked there are two, and this character is
of paramount importance, being the very first one employed in
separating the subfamilies; and on it depends the terminology
of many of the cells.t The portion or section of the 2nd

* Vide p. 13 for description of eells.

1 The principal exception in Oriental genera is Gomomyia, in which some
species have but one whilst others have two submarginal cells. This instability
is very exceptional as a generic character (Gonomyia).
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longitudinal vein * between its origin and the point of forking is
called the prefurca; the two branches, after forking, are the
‘anterior and posterior,” the *upper and lower,” or the * fore
(or front) and hind,” respectively.t

It may be noted here that Mr. Verrall uses the term prafurca
for the ““ common origin ” of the 2nd and 3rd longitudinal veins,
that is to say it terminates at the origin of the 3rd vein, but it is
adopted in the present work in Osten Sacken’s sense, comprising
the whole of the 2nd vein as far as the fork. The section of the
praefurca between the origin of the 3rd vein and the fork of the
2nd is often referred to as the petiole of the lst submarginal cell.
Naturally this only applies when the 2nd vein is forked, as
otherwise there is only one submarginal cell.

The marginal cross-vein is placed near the tip of the 1st longi-
tudinal vein, joining it to the 2nd vein and dividing the
marginal cell into two parts, often into about equal halves, these
being known as the inner and outer marginal cell respectively.
When the 2nd vein is forked this cross-vein may unite with the
upper branch or with the prefurca, and it has a tendency to
indistinctness in many species. It is present in the large majority
of genera in TrevnIDE, but is absent in some (Atarba, Toxorkina,
Rhamphidia, ete.); it is indistinet in Limnophila, present in
Ptychoptera and the T1rurINx, whilst in the CYLINDROTOMINI it is
replaced by a small and often indistinet cross-vein between the
1st longitudinal vein and the costa. The value of its presence or
absence has been over-estimated by one or two authors, although
it can usually be accepted as a good character.

‘The 8rd longitudinal vein emerges from the prefurca in nearly
all the TrpuLiDz,f and the preefurca itself is often bent downwards
at a more or less distinet angle at the point of contact. The 3rd
vein is simple in all the Oriental genera, except in the subfamily
PrycHOPTERINE, in which its forked nature constitutes one of
the principal characteristics of the group. It is nearly always
present, any genus without it being most abnormal. In Zowo-
rhina it is altogether absent, the anterior cross-vein connecting
the 2nd and 4th longitudinal veins; in Mongoma (according to
my interpretation of the venation) it is reduced to a short longi-
tudinal connecting vein between the middle of the prefurca and
the 4th longitudinal, thus not even approaching the margin of

* It will be understood ihat the abbreviation ¢ 1st vein,” ¢ 2nd vein,” “ 3rd
longitudinal,” and so on, in all instances means the 1st longitudinal vein, 2nd
longitudinal vein, 3rd longitudinal vein, ete.

+ When once the principle is thoroughly understood that it is the second
longitudinal vein which forks in TrevLiox (and hardly ever the third), it is
not of great consequence what may be the exact terms used ; nor is there any
unanimity in the matter, In company with other authors I use all the
terms quoted indiscriminately.

$ The principal exception is dmalopis, in which it emerges either from the
posterior branch of the 2nd vein or from the prwmfurca, according to the
species,
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the wing.* 1In Ptychoptera, the principal genus of the subfamily
PrycEOPTERINE, the 3rd vein issues from the preefurca at a point
where that vein makes such a sharp angle that the general
appearance is that of two long veins crossing one another nearly
at right angles,t the first being composed of the basal section
of the 2nd vein and the 3rd vein; the 2nd vein being com-
posed of the anterior cross-vein and the remaining section of the
preefurca.

The next vein is probably the most important of all in the
wing : this is a short cross-vein which almost invariably through-
out the Order connects the 3rd and 4th veins when both are
present ; and this vein, the anterior cross-vein,I is, in conjunction
with the discal cell, technically, a key to the venation in the
whole order of Diptera.§ It divides the wing longitudinally into
two nearly equal halves, and no vein found in front of it in one
group is ever found behind it in another. "When the discal cell is
present the anterior cross-vein is placed immediately above it (in
T1pULIDE), usually, at or near the base of the cell, rarely beyond
it (Conosia). When the discal cell is absent this cross-vein unites
the 3rd longitudinal vein to that part of the 4th vein which would
have formed the anterior side of the cell, had it been present. In
the NEMATOCERA it can nearly always be employed as a central
vein around which to recognise the adjacent veins; and a little
practice and comparative study of the wings of other families
will enable the student to determine it with tolerable accuracy.

It 1s usually more or less upright, generally short, sometimes very
short, more rarely moderately long; being wholly absent in only
a very limited number of quite abnormal genera of TrrurLina.||

Having recognised the anterior cross-vein, joining the 3rd and
4th longitudinal veins, it is easy to find the 2nd longitudinal vein
-and to ascertain, according as that vein be simple or forked, whether
there are one or two submarginal cells. The cell on the inner
side of the anterior cross-vein is the 1st basal cell, the cell on its
outer side is the 1st posterior cell. This rule is practically
inviolate, not only in the TrpULIDZ, but in all families of Diptera
with a tolerably complete venation.

The 4th longitudinal vein begins at the base of the wing, and
invariably encloses, or rather constructs, the discal cell (when

* This is the only instance I know of showing this abnormality, and it is
just possible that the vein might be more correctly regarded as the anterior
cross-vein. This, however, is doubtful—vide discussion under Mongoma.

+ Note Ptychoptera in the comparative figures of wings.

1 Also known as the ¢ small cross-vein,” and the “internal transverse vein.”

§ This must not be taken too literally, as exceptions embracing whole families
ocenr, such as the CEcrpoxyIp &, SIMULIIDE, and outside of the NEsMAToCERA, the
PuoRrIDz, etc., but all these exceptions are instances of incomplete or aberrant
venation.

|| The only such Oriental genus is Mongoima.
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this is present) by being, in these cases, always forked, the
absence of the discal cell being only cansed through the absence
of a short cross-vein between the two main branches of the 4th
vein, and this cross-vein is usually called the discal cross-vein, on
account of its dominating the discal cell. It will be seen that the
4th longitudinal vein forks at the discal cell,* its upper or anterior
branch forming the basal and anterior sides of this cell; the lower
or posterior branch forming the posterior and outer sides of the cell.
Apparently, the outer or distal side of the discal cell is formed
in meost genera of TrpvnLIDA by two short veins, both nearly
straight themselves, yet not often in a straight line with one
another. The upper one of these short veins is my discal cross-
vein, the lower one is considered part of the lower branch of the
4th vein, the straight continnation of the basal part of the 4th
vein being regarded as a branch vein known as Loew’s posterior
intercalary vein. The upper branch of the 4th vein, after quitting
the discal cell, forks again, the upper prong being considered as
the continnation of the vein itself, the lower prong the branch
vein, and this latter is known as Loew’s anterior intercalary vein.t
When the anterior or npper branch of the 4th vein is forked, the
section between the discal cell and the fork is known as the
petiole of the 2nd posterior cell. In the same manner, in a case
where there is no discal cell and the posterior branch of the 4th
vein is forked, it would be correct to speak of the corresponding
section of that branch as the * petiole” of that posterior cell
which was contained by the fork.

Somewhere beyond the middle of the 4th longitudinal vein is a
longer cross-vein, generally more or less obliquely placed. Thisis
the postericr cross-vein, which in TipvLip® invariably connects
the 4th and 5th veins, and is practically always straight itself,

* Slightly but distinetly before it in Megistocera, the ouly exception known
to me.

+ It seems to me that although the lower prong of the upper branch of the
4th vein is really the additional veinlet due to the forking, a mistake has heen
made by even Loew, one of the soundest of dipterologists, in regarding the
npper prong of the lower branch of the 4th vein as the true continuation of
that branch, since, when this lower branch is not forked it never takes the
course containing two sharp angles but continues in a more or less straight
line to the wing-margin. This compels me to believe that the lower prong is
the true continuation of the lower branch of the 4th vein, and that the npper
prong is the additional veinlet due to the forking and that this upper prong
should have been named the posterior intercalary vein by Loew. I have not
seen this view suggested anywhere, but unless it be admitted, the anomaly
would be presented of the lower branch, when forked, taking two abrupt angles,
bat when simple, proceeding in a straight line to the wing-margin, a curious
and quite illogical theory, This view applies to the Liunosrinz only, as in
the TrruLiNg, in which the lower branch is always forked, the lower prong
appeals irresistibly to me as the additional veinlet, and the upper one (forming
part of the discal cell and being much less angulated) as the true continuation
of the lower branch. There seems nothing illogical in the assumption that an
al(]lditional veinlet may occur on either side of a parent vein as a subfamily
character.



EXTERNAL ANATOMY, 13

though placed at various angles to the two veins it connects.
Occasionally (in Mongoma, for instance) the 5th vein bends down
at the tip, meeting the 6th vein and thus closing the anal cell,
instead of running to the margin of the wing asin most genera.
The 5th longitudinal vein, with the 4th, the 6th, and 7th all
spring from the base of the wing. The 6th longitudinal vein lies
posterior to the 5th and is normally straight or only gently
curved;* the 7th longitudinal, being the last vein, usually parallel,
or approximately so, to the length of the wing.

In TrevLip®, the 5th, 6th, and 7th veins are never forked.
The 7th vein varies in length and direction; in the PryciioprE-
RINE it is comparatively short, taking a distinct downward curve
at the tip to meet the wing-margin. In Z%ichocera the same
thing occurs, only the vein is much shorter still, so short as to
be easily overlooked altogether. In other genera, Mongoma for
instance, the Tth vein, though much shortened, 1s only gently
curved.

The term central cross-veins was sometimes used by Osten
Sacken to designate the veins between the end of the prafurca
(transversely across the wing’s length) and the posterior cross-
vein; in this case the short basal section of the 3rd vein, the basal
part of the fork of the 4th and both sides of the discal cell would
be included in addition to the two cross-veins proper.t

Not infrequently a genus or species is distinguished by the
presence of an extra vein which is constant in its occurrence. Such
veins are called supernumerary. When they oceur abnormally in
individual specimens (often in one wing only) they are called
adventitious, and such occurrences are quite frequent, especially
in the ERIorTeRINI, in which their unexpected presence causes
much difficulty to the beginner.

The Cells—The recognition of the cells, once the terminology
of the veins is mastered, is comparatively easy.

The first, immediately below the costa, and bounded pos-
teriorly by the auxiliary vein, is the costal cell ; that between the
auxiliary vein and the 1st longitudinal vein (often difficult to
perceive on account of these two veins lying so close to one
another) is the subcostal cell. 1In cases where the auxiliary vein
and the 1st longitudinal vein are united (Zoxorhina, Styringomyia)
the subcostal cell is of course absent.

The 2nd longitudinal vein always has in front of it the marginal
cell.  'When the 2nd vein is simple the ce!l immediately behind it
is the submargingl, but when the 2nd vein is forked there are
two such cells, in which case they are called the 1st and 2nd

* Absent altogether in PrycHOPTERINE.

t This is rather a vague definition, but so many species have clear wings
except for slight infuscations on all the veins or portions of veins that lie
transverse to the wing's length, that most authors have adopted it for descrip-
tions of certain species at some time or other, myself included. The term
should in any case be used with caution.
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submarginal cells respectively.* . Care must be taken in those
genera (Gonomyia, Mongoma, ete.) in which the fork of the 2nd
longitudinal vein is short and nearly perpendicular, giving it the
appearance of a cross-vein, for which it might easily be mistaken.

‘When the marginal cell is divided by the marginal cross-vein,
as is the case with most genera of TrPULIDE, the divisions of the
cell are known as the inner and outer marginal cells respectively,
but when speaking of the united cells the term ¢ marginal cell ”
is correct.

It will thus be seen that the 3rd vein has in front of it the
submarginal cell, if the 2nd longitudinal vein be simple, and the
2nd submarginal cell, if the 2nd vein be forked.

Immediately below the 3rd vein is the anterior cross-vein, the
key to the whole venation. This vein always joins the 3rd and
4th longitudinal veins, exceptions being very rare (Amalopis),
and it always meets the 4th vein at the discal cell (usually at
the anterior upper corner of the latter), when this cell is present.}
However, whether the discal cell be present or not, the anterior
cross-vein meets the 4th vein exactly or very nearly at the same
place. Thus the discal cell in the vast majority of TipvLip& has
the 1st posterior cell in front of it, and (except in TrrvLINE) the
ultimate posterior cell (4th or 5th, etc., as may be) behind it.}

The anterior cross-vein always bounds on its ioner side the
1st basal cell, below (or posterior to) which latter is the 2ad basal
cell, of varying relative length but always conspicuously longer in
TreULIDE than in most families of Diptera.

Behind, or posterior to, the 1st posterior cell the other posterior
cells run on in numerical order, four being the usual number in
this family, less frequently five (Limnophila, Cladura, some
Eriocera) ; occasionally only three (Bittacomorpha, a non-Oriental
genus), the last posterior cell being that one of which the posterior
cross-vein forms the base.

Posterior to the 5th longitudinal vein is the anal cell, open in

* In the case of Ptychoptera, where the unusual event of the 3rd longi-
tudinal vein forking instead of the 2nd is found, the same rule as to the
nomenclature of the cells holds good ; thus the 1st submarginal cell is bounded
by the 2nd vein and the upper branch of the 3rd vein, whilst the 2nd sub-
marginal cell is bounded by both the branches of the 3rd vein. One or two
authors have contended that it would be more correct, when the 2nd vein is
forked and the 3rd vein simple, to regard the cells as two marginal and one
submarginal ; and when the 2nd vein is simple and the 3rd forked, as one
marginal and two submarginal ; that is to say, all cells bounded posteriorly
by the 2nd vein would be called marginal cells, and those bounded posteriorly by
the 3rd vein, submarginal cells, in each case irrespective of their number. In
the conceivable case of both 2nd and 3rd veins being forked, there would be
two marginal and two submarginal cells.

1 The only exception in TrruLin.s amongst Oriental genera is Conosia, Wied.,
in which the anterior cross-vein is placed very distinctly beyond the discal cell.

} Of course, when the posterior cross-vein is placed so far distally as to be
beyond the limits of the discal cell, the latter is bounded posteriorly by the
2nd basal cell. It invariably has the lst basal cell on its inner side. In
the Treuring the penultimate, not the ultimate, posterior cell bounds the
discal cell posteriorly, on account of the lower branch of the 4th longitudinal
vein forking just at the lower basal corner of the discal eell.
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the great majority of genera in TrPULIDZ, but occasionally closed
(Mongoma) by the turning down of the 5th vein at its tip,
meeting the 6th vein before the border of the wing. 'When open,
therefore, it runs the whole length of the wing from the base to
the wing-margin. Posterior to the 6th vein is the awillary cell.
In TrruLinz, in which the 7th vein is nearly always complete,
that is to say, attains the margin of the wing, there is of course
yet another cell—the last—in the hind angle of the wing. In
those families of Diptera which have the 7th vein incomplete, all
the space between the 6th vein and the hinder angle of the wing
is considered the axillary cell (called by some of the older authors
the “spurious”, cell, presumably on account of its ill-defined
nature). Some authors speak of a 1st and 2nd anal cell, plus an
axillary cell. Where there bas been occasion to mention this
ultimate cell specially as such, it is herein called the 2nd awillary
cell, thus retaining only one anal cell in the wing.*

Wing pubescence.—A note may be made here regarding the
terms ““ wings bare” or wings pubescent ” in this family. It is
probable that under very high microscopic power every wing will
be seen to possess extremely minute stiff hairs, but when such
are wholly invisible to the naked eye or to an ordinary entomo-
logical hand-lens, the wing is considered bare, or, as some authors
have termed it, glabrous; and generally it is more or less
iridescent. These microscopic setee are therefore never regarded
as pubescence. When the naked eye or a hand-lens reveals
distinet hairs on the veins or on the surface of the wing itself,
the wing is considered pubescent. Practically all the veins bear
microscopic short stiff hairs, but if these are not clearly seen
without a microscope, the veins are not termed pubescent or
bristly,

Fig. 4.—The basal portion of a fly’s wing.
a, axillary lobe; &, alula; ¢, antitegula; d, tegula.

The alule, tegule (or squame), and halteres.~The basal corner
of the hind margin of the wing is often well developed, at times
forming quite a projecting angle, and this part is known as the

* In the case of Ptychuptera, the 6th longitudinal vein being absent, there
are only two cells altogether between the 5Hth vein and the hind angle of the
wing, namely the anal and axillary cells.
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axillary lobe. Behind this is an indentation of the wing-margin
called the awxillery incision, and beyond this again (working
towards the base of the wing), is a small, more or less well
developed continuation of the wing-—the alula. In some wings,
such as those of cuneiform shape, the axillary lobe is, perforce,
absent, and the alula is reduced to a minimum. Behind the alula
are two more or less rounded, scale-like organs, generally of a

- dirty white colour, and frequently with a fringe of hairs on the
edges; these are the squame, and they have given rise to con-
siderable dispute as to their correct names. When the wings are
folded, the upper one, which is nearly always the smaller of the
two, partly covers the lower one, and when the wings are out-
stretched the upper one moves forward, being actually the
extreme base of the wing, and the lower one, then fully disclosed,
is seen to be definitely fixed to the thorax.

The term tegulee appears to date from Loew, in 1844,* when
he distinctly differentiated it from the alula (the final hasal lobe
of the wing), and it is applied to the squama which is fixed to the
thorax. Osten Sacken invented antitegula for the anterior scale,
to which at times it was necessary to refer specially, and he gives
a clear resumé of the various terms used for these parts in a short
paper.t He also suggests as alternative names to antiteyula and
tegula, antisquama and squama, when speaking of each separately,
or simply squame (in the plural), if both pairs together be referred
to. In the present work the two pairs, anterior and posterior,
taken together are sometimes described as the squame and some-
times as the tegule.t Since, in the NEMATOCERA the thoracie
squama is very rudimentary, there have been few occasions to
refer specially to either the anterior or posterior pair.

Confusion has frequently arisen owing to many authors calling
these structures the alule; and a recent writer, Comstock, still
adheres to this view, contending that the term tegula should not
be employed, having been preoccupied for the cup-like scale above
the root of the wings in some Hymenoptera. A great number of
terms have been applied to both the alule and the squams, espe-
<ially the latter, but no advantage would ensue by discussing them
here.§ Verrall uses the names alar and thoracic squame, and
perhaps these are the most suitable of all.

As for the halteres or aborted hind wings, they are in some way
connected with the power of flight, since if they are removed, a
Dipteron flies erratically. They are short cylindrical stems,
bearing an oval or flattened knob or club at the tip, and are placed
behind and a little below the roots of the wings. The insect can
vibrate them with great rapidity in the same manuer as a wing.

* Stettin Ent. Zeit. 1844, p. 326, fuotnote.
+ Berlin, Ent. Zeit. xli, 1896, p. 285.
Iam not at all certain that in my earlier writings I have not used the
term alule to designate the fequle.
§ Amongst the terms used for the squame are calyptre, alulets, winglets,
auricles, ailerons, caillerons.
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B. Descriptive *
The Head.

The eyes.—With the exception of some of the EPROBOSCIDEA
(Purreara), the large compound eyes so strikingly prominent in
most species of Diptera, are invariably present. In the majority of
the NEMATOCERA the eyes are separated by a frons, or front, of equal
width in the two sexes, but in most of the families of the Bracay-
CERA (except the Asinipx and Doricroripx), and in the great
majority of the higher Calyptrate Muscipx the eyes in the male
touch each other in front for a considerable distance. Exceptions
oceur in some BLEPHAROCERIDZE, in which the head is holoptie
in one or both sexes, or dichoptic in both ; also in the CyrTiDE,
in which the eyes are contiguous in both sexes both above and
below. Asarule the eyes are always well separated on the under-
side of the head, but in many T1puLIDE they are there contiguous
or subcontiguous. In most families they are oval or semicircular ;
in some, enormously enlarged, occupying practically all the head
(CyrrivE, PreuxcurLipz); in others, kidney-shaped (Psycmo-
pipE and many groups of MyceropHILIDE). They may be
thickly or lightly pubescent, or bare, these features being often
not contingent on sex. In a few families they possess coloured
bands in life (TABANIDAE, some ASILIDE), which fade after death,
but which may generally be caused to reappear by an application
of damp sand. In the genus Bibio the male eye is curiously
divided into two parts, and in most BLEPHAROCERIDE the eye, at
least in the male, is sharply divided into an upper and lower
part, the facets in one being very large, and in the other much
swmaller, and the two parts being separated by a narrow unfacetted
band. In one small family of Acalyptrate Muscipz, the Diop-
SINE, the head is produced on each side into long eye-stalks, at
the tips of which are placed the eyes. In some wingless PHorIvE
the eyes are somewhat aborted.

The ocelli or simple eyes have been sufficiently described under
the heading “ Terminology.”

The mouth-parts.—* No point of insect morphology has given
rise to more differences of opinion than the mouth of Diptera.”
(Dr. Sharp, 1899.) This being supported by the existence of so
many views as to the homologies of the dipterous mouth-parts,
the present references may be judiciously curtailed.

Of the various authors perused, I venture to select Williston’s
definition of these parts as being the most concise and recent
(1908). This author is therefore quoted verbatim :—

“ The more commonly accepted homologies of the mouth-parts
are as follows: labium, maxillee, maxillary palpi, mandibles,

* The notes comprised under this heading are of the briefest, since a general
introduction to the order of Diptera is not attempted in this volume, and the
characters of the families treated of herein are fully detailed in their respective
places.

c
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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 npper
side to receive the other parts, with the exception of the maxillary
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 lips or labella. The maxille
and mandibles are sometimes absent, the mandibles most fre-
quently ; when present they are always slender and firm. The
hypopharynx is unpaired and slender, grooved on the upperside
and sometimes converted into a nearly complete tube. The
labrum, also unpaired, is usually elongate and grooved on the
underside, forming by apposition with the hypopharynx a com-
plete tube. The mandibles are frequently absent; in fact, 1 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 TaBavipz. They are always piercing-
organs, thin, firm, chitinous, and usually slender. The two
maxille, likewise piercing-organs, find their highest development
in such predaceous flies as the Asiuiz,  Like the mandibles they
are chitinous and slender. In some they are more or less flat-
tened, and may have curiously shaped projections at the tip;
usually they are bristle-like. They lie with the maxille within
the sheath of the labium, at either side of the labrum and hypo-
pharynx. 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 underside. 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 upperside, which
by apposition with the labrum forms a distinet tube. In some,
however, it may form an almost complete tube in itself.”

The mouth in the CULICIDE may be described as consisting of
eight pieces of approximately equal length, the labium being
shightly longer than the others.t The labrum, or upper lip, is
uppermost, and closely united to it on the underside is an equally
long but very slender piece known as the epipharynx.y Two
slender lancet-like pieces come next: these are the mandibles,
and below these, two “ delicate needle-like organs, barbed at the
summit, the maxillz.” There is also a “ thin tubular thread,” the
so-called hypopharynx, this being connected with a poison gland
at its base. Below these is the stoutest piece of all, the labium or
lower lip, grooved on its upperside to admit of the reception of all

* This has been recently contested by Wesché.

T This description is after Theobald (Monog. Culic. i, p. 3).

{ Theobald recommends abolishing this term, as this piece is really part of
the labrum, but there are occasions when, exact reference to it being required,
a special term is necessary.
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the other pieces except the labrum, which covers them like a
sheath from above. At the tip of the labium are two small oval
lamell in the form of two spatulate jointed valves, and these
represent the labial palpi.

“During the act of piercing the skin, all the mouth-parts but
the lower lip (labium) are inserted ; the labium bends and guides
the other mouth-parts into the skin. The blood is drawn up the
upper lip, the tube being formed by the upper lip, and closed
below by the hypopharynx.”

Meinert wrote, in 1881, a copious anatomical essay on the
mouth-parts of the Diptera, presumably in Danish,* but his views
on many points are very original and not corroborated by the
examinations of other writers. He employs also a terminology
entirely his own.

The palpi.—For purposes of classification the most important
organs appertaining to the mouth T are the maxillary palpi, usually
spoken of simply as the palpi, as the labial palpi are considered to
be represented by the labella; some authors do not agree with this
view and think that the labial palpi are entirely absent in this
order. Wesché, in fact, has in recent times contested that either
maxillary or labial palpi may be present and functional, but no
cases are known of both pairs being functionally present.

The palpi in the vast majority of Diptera are either long and
composed of four joints, as 1s the case with the great bulk of the
NEMATOCERA, or quite short and composed of two joints, the first
being very small, as is the case in the bulk of the remaining
families. Occasionally a 5th joint is evidently present, though
its existence has been generally denied till quite recently; in
these cases the conical protuberance of the proboscis, upon which
the palpi are in many instances inserted, is sufficiently differ-
entiated to form a distinet basal joint, but such instances are not
common. In two or three Oriental species of Phlebotomus this
basal joint is present. It seems hardly necessary to note that
the joints are counted from the base outwards, so that in a
2-, 4-, or 5-jointed palpus the last or termnal joint is the 2nd,
4th, or 5th respectively. In size, shape, and relative length of
the joints they exhibit great diversity, a considerable amount of
variation being found in the same genus, frequently a single joint
being enormously enlarged, or peculiarly formed.

Generally situated at or very near the base of the proboscis,
the palpi are in rare instances placed at its middle (Geranomyia),
or tip (Elephantomyia); in these cases the proboscis is very con-
spicuously elongated. Williston says *‘the tendency in Diptera

* I have not seen the work. It is called * Fluernes munddele,’ 91 pp., 6 pl.
Stockholm, 1881.

+ In the description of the mouth-parts I am much indebted to Prof. Wil-
liston’s admirable manual on North American Diptera (3rd Ed.), and moet of
the quoted passages are from that work.

c2
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is towards their entire loss, and in the more highly specialized
families there is never more than one joint.”

At the tip of the proboscis, or very near it, is a pair of larger
or smaller organs, generally distinctly visible, and more or less
oval in shape, known as the labelle or lips. Their function varies
considerably, in some groups representing merely an apparatus
for holding, in others they are evidently sense-organs, being * pro-
vided with hairs inserted in small semi-translucent spots on the
outer sides and margins.” This is the case in most flower-
haunting flies, SYRPHIDE for example. In the majority of Diptera
the labella are of fair or considerable size, and are provided with
radiating ridges on the inner opposable sides. These pscudotrachee,
as they are called, “ serve as a means of attrition, by which the
insect rubs off particles of food from firm substances.” In at
least one family, the AsiLipx, they are rigid and horny. *Some-
times the labella are long and slender, and are folded back under
the labium when at rest.”

The mouth-parts in some Diptera are quite rudimentary, attain-
ing their most abortive state in the (ESTRIDE, in which they are
almost absent.

The antenne.—These organs exhibit a wider range of variability
than any other in the Diptera, and to the beginner offer many
puzzles, although a moderate amount of study will enable one
to discriminate between the nematocerous, brachycerous, and
mauscid types, of which the latter is somewhat quickly recognised,
although some Syrphid antennz may easily be confused with it
at first sight.

As a means of classification the antenn® have always been
regarded as furnishing one of the most fundamental characters.
Tt is significant that so long ago as 1802, when Latreille made the
first real attempt at classification by dividing the Diptera according
to the palpal and antennal characters, the long filiform nature of
the many-jointed antenn, combined with the elongate four- or
five-jointed palpi, was seen to be typical of the NEMaTOCERA (this
term being introduced by Latreille in 1817); whilst the short
three-jointed antennz, coupled with the one- or two-jointed short
palpi, of the rest of the Diptera were acknowledged as the charac-
teristics of the BRACHYCERA, the latter term having been pro-
posed by Macquart in 1825. The valuable systematic characters
contained in the venation did not occur to dipterologists until
years afterwards.

In the NEMATOCERA the antennz are always more or less elon-
gate,* often conspicuously so, composed normally of eight to
sixteen distinet joints ; in a few cases, as in some males of species
of Eriocera in TIPULIDE, of six joints only ; and in some other
instances, of as many as twenty-eight: in fact some authors have

* With the exception of Ozpu~mrmLiv®, a group of only five species
representing a single and altogether anomialous genus.
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claimed thirty-nine in a particular genus of CecipoMYIDE (Cero-
zodia), but this has been disputed on the grounds that some of
the joints are merely annular impressions. Rhachicerus (LEPTIDE)
has twenty-eight joints, and some genera of CECIDOMYIDE possess.
this number also.

The antennz in the BRACHYCERA consist technically of only
three joints, but in some genera (Hewxatoma in TABANIDE, Xylo-
phagus and Rhachicerus in LePTIDE) the 3rd joint is either dis-
tinctly or apparently divided into several joints, so that at first
sight 1t is not easy for a beginner to distinguish the location of a
species by the antennz alone. But in all such cases the very
short palpi and.the totally different scheme of venation afford a
certain clue to their identity.

In the NEMATOCERA the two basal joints are almost invariably
differentiated from the rest, and are known as the scape or scapus,
the remaining joints being called the flagellum. The scape nearly
always bears a few stiff bristles, either irregularly placed, or
arranged in one or two more or less distinct rows near the apical
margius ; it is sometimes bare or practically so, but never verti-
cillate. The flagellum in most of the TrpvLIDZ and in some
other groups, bears a whorl of fine hairs symmetrically arranged
(in the TIPULIDE a very common number is four, two above and
two below, the upper ones often the longer) around each joint,
and the antenna are then spoken of as verticillate. This is the
normal form of antenna in the TipvrLipE. A few genera in that
family have pectinate antennz in the male, that of the female
being verticillate or much less conspicuously pectinate. The
CriroxoMiD£ and CULICIDE normally possess excessively plumose
antennz in the males, those of the females being generally verti-
cillate, whilst CEcIDOMYIDE generally possess verticillate antennz
in both sexes.

In the CycLorRHAPHA ouly three joints are present, of which
the first is always short, often extremely so, the third frequently
being annulated, or possessed of a number of finely impressed
lines giving the appearance of a number of joints closely annealed.
It is curious that in these latter cases the 3rd joint never possesses
more than seven such annular impressions, thus suggesting eight
annealed joints, because the nematocerous antennse most likely to
be confused with such a form are those like Bibio, Plecia, etc., in
which the flagellum generally consists of eight subequal homologous
joints (though perfectly distinet irom one another), whilst the
two basal or scapal joints have some considerable resemblance
to the first two joints of the antenna in Xylophagus. It is this
latter form, which is by no means infrequent, that may be mis-
taken by the beginner for an eight-jointed nematocerous antenna.
However, in all such doubtful cases the structure of the palpi
and the distinctly different venation immediately decide the
question of affinity.

‘With the Cyelorrhaphic antenna we have little to do in this
volume, but it may be stated that although it consists of three
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joints only, the terminal joint takes the most varied and at times
extraordinary shapes, and may be elongate and porrect as in Ceria
(SYrPHIDA), elongate and pendant as in the higher Muscipz,
short and rounded as in most of the ANTHOMYIDZ and AcaLyp-
TRATA. It may be furnished with an arisia, a long, gently curved,
bristle-like hair, which may be plumose, subplumose, pubescent,
or bare, or even extraordinarily pectinate as in one or two abnor-
mal genera of Tachinids; the arista itself may be dorsal, sub-
apical, or apical, or may be replaced by a more solid style-like
appendage.

The Thorax.

Little can bhe added to the notes.given under ¢ Terminology.”
In most Diptera the mesothorax, usually known as the mesonotum
when only its upper part is referred to, occupies the greater
portion of that part of the body; both the prothorax (except in
some TIpULIDE) and metathorax being very much aborted.

The thorax is normally oval or subquadrate; in many genera
exceedingly elongated (Calobata, Micropeza); in others highly
arched (Stmulium, Platypeza, Hybos, CYRTIDE, etc.). In rare
instances the sides of the thorax are furnished with a strong
spine (Ephippium). The sides of the thorax or the pleure have
been described above (p. 6).

The scutellum is variable in relative size, but is most frequently
semicircular or subtriangular. It reaches its most extraordinary
development in Celyphus, in which it forms an enormous spherical
cover for the whole of the abdomen, and as the insects are
generally smooth and shining, and of a metallic blue, green,
or yellowish colour, they are easily mistaken by the beginuer for
beetles. The scutellum may be distinctly spined on the posterior
margin (as in many STRATIOMYIDE), serrate, smooth, furnished
with bristles or pubescence, or quite bare.

The metanotum is in most cases hidden by the scutellum above,
except in some families of NEMATOCERA in which it is often the
more conspicuous of the two. The vestiture of the thorax is as
variable as that of the abdomen.

The Abdomen.

The abdomen in the Diptera varies in the number of segments
from four (some ANTHOMYIDZ and ACALYPTRATA) to as many as
nine (in some MYCETOPHILIDE); the normal number in the
NEMATOCERA being eight. The basal segment is often much short-
ened and almost nvisible from above, the first two being some-
times more or less fused together. They are numbered from the
base, on the upper side, the genital organs not being counted as
« separate segment.

The variations in shape of the abdomen are very great. It is
very elongate, narrowed, and cylindrical in T1puLipz, CHIRONO-
MIDE, and CULICIDE; stout and shorter in some of the other
nematocerous families ; very short and exceedingly broad and
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convex in many genera of STRATIOMYIDE; globular and almost
transparent in CYRTIDE ; oval or conieal, as in most SYRPHIDE,
and other families of BracHYCERA, and most of the higher
Muscipz ; elongate and eylindrical in AsILIDE, DOLICHOPIDE;
subtriangular in many ANTHOMYIDE and ACALYPTRATA.

In vestiture it varies also; thick long spines are present
in many genera of TACHININE; in others, bristles, ordinary
pubescence, a pollen-like dust, or scales may form the covering.

The male genitalia in the Diptera exhibit the most diverse
modifications, and in many groups afford reliable specific characters.
Their taxonomic importance, however, must not be overrated,
and it must be recognised that they exhibit great variability, even
in the same genus. They reach probably their greatest develop-
ment in the DoricHOPIDE, but are quite conspicuous in many
TreuLipz, MYCETOPHILIDE, ASILIDE, and some smaller groups.

The female genitalia are much more uniform than those of the
male, consisting in the principal families of the NEMarOCERA of a
pair of oval terminal lamellw® often withdrawn into the body-eavity,
and in the TipvrLip® of a pair of exterior pointed valves;
whilst in nearly all of the BracEYcErs and the Muscina no
organs are visible exteriorly.

The Legs.

These organs vary throughout the order to an extraordinary
degree, from the exceptionally long and delicate legs found in
Dolichopeza, Cylindrotoma, and other Tipuripz, to the short
incrassated ones in some of the EPuyDRINE and other groups
of Acalyptrate Muscips. They may be conspicuously dentate,
strongly spinose, bristly or practically devoid of hairs, densely
pubescent, or ciliate. Frequently the femur, tibia, or tarsus, or
one or more joints of the latter may be incrassate, or occasionally
fantastically formed, such modifications being at most generic,
often not of even that taxonomic. value.

The Wings.

So far as the perfect insect is concerned, the venation of the
wings is, for purposes of classification, the soundest and most
reliable structural character in Diptera. The exceptions, though
admittedly numerous, are of such a nature that although doubt
as to their exact systematic position may at first arise, they can
never be actually 1dentified with a wrong family. Many families
or groups of families in the Diptera possess strikingly peculiar
types of venation of their own. Outside of the NEMATOCERA, one
soon learns to recognise, for example, the wing of a Stratiomyid
from the faintness of the veins near the posterior margin of the
wing and the equally unusual “crowding-up” of the veins near
the anterior margin; and a Dolichopid may be known by the
pecaliar “kink ”, that is present in so many of the genera in that
family, placed about the middle of the 3rd and 4th longitudinal
veins ; while the SYrpuIDE may be distinguished by the upturned
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ends of the 4th and 5th veins, approaching the Muscid type, yet
quite distinet from the true Muscid form as developed in Musca
itself and its allies.

The Coxoripz, PrruNcUuLIDE, Praryeezipz, (Estripz, and
ProrIDE have each one a striking and typical venation of its
own. Even in the vast mass of the MUSCIDE, sensu lato, three
tolerably distinct types are present that contain the great majority
of the species; these may be termed the Tachinid, the Muscid,
and the Anthomyid respectively. The Acaryprrara, although
nominally of the same general plan as the latter type in venation,
are as a rule easily distinguished by the small, equal-sized, or absent
wing-scales or teguls, which in the ANTHOMYIDE are conspicuous
and of unequal size.

Among the other families of BracHYCERA the student may at
first, from the wing alone, find it difficult to distinguish between,
say, the TABANID &, LEPTIDE, and THEREVIDA; the various forms
of BoMBYLIIDE and ASILIDZE, with the allied smaller groups ; and
the somewhat erratic types met with in the Empipz; but this
discounts but little the pronouncedly characteristic forms of the
other families, and a wider experience will enable him to determine
between these more allied types of venation.

Reverting to the NEMATOCERA, the CECIDOMYIDE, CHIRONOMID E,
SiMULIIDE, BLEPHAROCERIDE, Dixipx, and TIiPULIDE at least
have quite characteristic venation. That of the Curicinz and
Psycuopipk is allied and, with the REyPHID %, may at first appear
to resemble the TrevriDz, but a short study will enable the
student to differentiate them without much difficulty. The re-
maining families are not so distinctively characterised, and in
these closer examination is necessary,

Terminology of venation.—As may be surmised, various systems
of venational terminology have been constructed, but, since this
is hardly the place wherein to enter into a discussion of their
respective merits and demerits, it will be only necessary here to
fully describe the system adopted in the present volume. Practi-
cally, it is a somewhat modified form of Schiner’s terminology as
used in his ¢ Fauna Austriaca,” and as adopted by the principal
dipterologists up to the present day.

Osten Sacken, who, according to Schiner,* used a very old-
fashioned and unsatisfactory terminology employed by Walker
and others of that period, entirely abandoned it in after years,
and the system accepted by him in his celebrated monograph of
the North American Tipvripz (1869) was the basis of all his
subsequent work.

Of other systems, mention may be made of that of Schummel,
mainly because he wrote extensively on TrPULIDE, but he named
all the posterior cells backwards, that is, what is now called the
5th was his 1st, and he treated the two submarginal cells as
posterior cells, calling them the 6th and 7th.

* Fauna Austriaca, ii, p. xxv.
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The Comstock-Needham system was invented by the former
author and elaborated by the latter. Though it must be admitted
that Needham’s researches into the homologies of the veins, not
only in Diptera, but in other orders of insects also (especially
Neuroptera), are, so far as I am able to judge, perfectly consistent,
there seems no necessity to alter the almost universally adopted
names of the veins. Moreover, the abbreviations used to de-
signate the veins in this new system of venation, such as, Cs 2,
R 4+5, M 1+2, and so on, can never convey the decisive mean-
ing of terms of obvious significance, such as, costal cell, marginal
cell, 1st, 2nd, 3rd longitudinal vein, &ec., all of which by their
very names at once define their position in the wings. Of all
recent systems of terminology I cannot but regard this one as
the least acceptable. However, in spite of wholly disagreeing
with this system of venation, I must accord Mr. Needham every
praise for the excellent series of Tipulid wings published by him,
which has been most invaluable to me during my present studies
in this family.

It must be remembered that modifications to suit special forms
are almost imperative, whatever system of classification be adopted,
for it is obvious that since some wings are replete with veins,
whilst others have very few, it must be a matter of careful study
to decide which are the veins that persist in these latter cases.
It is not therefore merely a question of an arbitrary and artificial
naming of the parts at caprice.

Osten Sacken may be quoted here with advantage :—¢ Thus, if
we force upon the TIPULIDE the terminology introduced originally
in the families of Diptera with a less developed venation, we meet
with inextricable difficulties. But there is no more reason for
doing so than for following the opposite course, adopting a
terminology for the T1puLipz first and forcing it afterwards npon
the Muscipx. It is perfectly arbitrary at which end of the
system of Diptera we begin to trace out the homologues of the
venation. This study of the homologies has two distinet aims in
view ; the scientific aim of showing that the ground-plan of the
venation is the same in all the families of the order, and the
practical aim of adopting a terminology for descriptive purposes.
‘We cannot carry out a terminology on solely theoretical grouunds,
we will have to vary the details of it according to the peculiarities
of structure occurring in different forms, the main plan remaining
the same.”

2. INTERNAL ANATOMY.*
¢ The special features of the internal structure of the Diptera

are the high degree of concentration of the nervous system
attained in soms members of the order; the expansion of the

* The works of Brauer, Brandt, and Kiinckel d’Herculais are recommended
by Dr. Sharp to the student of internal anatomy in Diptera. Williston has
drawn largely on Kellogg, and the notes herein offered are compiled from this
source, the present writer never having studied the subject.
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two main tracheal trunks in the base of the abdomen to form
air-sacs, the presence of the sucking-stomach asin the Lepidoptera,
the constant number (four, rarely tive) of the Malpighian tubes,
and the absence of a bursa copulatrix in the females.”*

Thbe alimentary canal presents behind the cesophagus, an ex-
pansion known as the diverticulum or sucking-stomach,t the
ventriculum or true stomach lying behind it, with, usually, two
ceca. The heart is of the usual type, but in the more specialised
families has two chambers only. “ In the larva of Corethra the
heart is a simple elongated tube without chambers.” The two
main tracheal trunks expand at the base of the abdomen into
conspicuous air-sacs, The two pairs of spiracles of the thorax are
provided with “vocal cords” and it 1s these that cause the
humming when the fly is on the wing.

The nervous system in the NEMATOCERA generally comprises
five or six abdominal ganglia and three distinct thoracic ganglia.
Intermediate forms are numerous between this type and those of
the Muscipx, in which the abdominal and thoracic ganglia are
united into a large mass in the thorax. A minute structure called
Johnston’s organ, placed in the 2nd antennal joint, is supposed to
contain the auditory nerves.

The internal genital organs consist in the male of two oval testes
with short vasa deferentia, a well developed penis with accessory
copulatory appendages, which are of the most diverse structure
even in allied species of the same genus. In the female the ovi-
positor is remarkably uniform ; there are a large number of egg-
tubes, three spermathece, paired accessory organs, and no true
bursa copulatrix.

3. TreE EARLY STAGES OF DIPIERA.

The Larva.

The larve of all Diptera are destitute of jointed legs. The
larvee of other groups most resembling them are those of the
CurcurioNia (Coleoptera), but whereas these latter have little
or no power of locomotion, the larvee of Diptera can generally
move about freely by wmeans of projections on the body called
pseudopods ; or by the aid of short bristles arranged so as to
favour progression, such being present even in completely maggot-
like forms.

The spiracles are also of great aid in enabling us to decide
whether a larva is Dipterous or not.

Schiner counted thirteen segments in the larva, first the head,
then three representing the thorax, the remainder forming the
abdomen. “There is, however, no morphological criterion yet

* This is from Williston, after Kellogg.
t This function of this organ has been questioned.
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discovered, by which the segments can be numbered, and in many
cases the segments cannot be satisfactorily delimited in the present
state of knowledge.” (Dr. D. Sharp, in Verrall's ¢ British Flies,”
vol. v, p. 32.)

Many Dipterous larvae have no distinct head. These are known
as ACEPHALA, as distinct from the EvcerHALA, or those furnished
with a distinet head. The AcrEprALA include flesh-eating maggots.
The term * hemicephalous ” has been used by Dufour and others
for those larvae in which the head end is of an intermediate form,
that is to say, not possessing a sufficiently distinct head to be
included in the EvcepHALA; and the majority of the families
appear to fall into this intermediate division. In these cases the
head part is withdrawable within the body, after the manner of a
tortoise.

“ Dipterous larvee have the last pair of spiracles largely de-
veloped, and they are frequently placed at the actual tip of the
body ; when not at the tip, they are usually placed dorsally rather
than laterally. These are points of distinction as compared with
other orders of insects. 'When the posterior spiracles are the
only pair that exists, the Jarva is said to be metapneustic ; when
in addition to these, there isan anterior pair placed a little behind
the head, the larva is amphipreustic; when there are also inter-
mediate spiracles the larva is peripreustic. The frequency of the
metapneustic and amphipneustic systems is characteristic of
Diptera, the peripneunstic system being the usual one in other
orders.” (Dr. D. Sharp.)

The Pupa.

The pupa in the ORTHORRHAPHA is ‘““either a free, so-called
mummy pupa, or it remains enclosed in the larval skin, which it
bursts open at its emergence in the form of a T-shaped fissure
on the back, or by an irregular sort of lid at the end of the head.”
(Brauer.)

In the CYCLORRHAPHA * the pupation always takes place in the
larval skin, which hardens and becomes like a barrel. Previous
to this, the larva possesses on the 4th or 5th front segments, an
arched seam, produced horizontally, and extending above the
mouth, which seam encloses enough of the surface of the barrel
for the emerging flies to burst off as a lid by means of the frontal
bladder.” (Brauer.)

The Habitats.

The habitats of the Diptera in their earlier stages are most
diverse. A large proportion are aquatic (CuLICID.E, CHIRONOMIDE,
StrATIOMYIDE, TABANIDE, EPRYDRINE, etc.), some like Eristalis,
in the SYRPHIDZ, preferring rank pools or drains; quite a large
number live in the earth, as do many T1ruLIDE, sSome THEREVIDE
and Expip®; others in rank or rotting vegetable matter,
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(Asiuipz, Doricoripx, SYRPHIDE, and many groups of
Muscipz); some form galls (CEcIpoMYIIDE), some breed in fungi
(MycerornyLIDZE and PLATYPEZID &) ; many are leaf-miners (many
ANTHOMYINE, most of the TRYPETINE, and some ORTALINE);
whilst the vast majority of the enormous family MuscipE breed
in rotting animal or vegetable matter, as do also many groups of
other families, in fact this habitat might be considered the most
general one in the order. A few are parasitic ; some BOMBYLIID &
and Coxoripz on Orthoptera and Hymenoptera ; the (Estripx
on Mammalia ; CYRTIDE (probably) on spiders. Puripara are
parasitic in the adult state also, on mammals and birds.

These give only a few of the general habits of the larve.

As regards the habitats of the perfect insect it need only be
said that a great proportion of the species may be met with
almost anywhere on the couutry-side, although many prefer
specially suitable localities, or remain throughout life more or Jess
in the vicinity of their birth, thus,in one way, accounting in
conjunction with their environment, for the occurrence of some
of the races or varieties.

The peculiar kinds of situations favoured by each family are
mentioned in their proper places.

4., O~ TRE COLLECTING OF DIPTERA.

Although some groups of Diptera are sufficiently robust to
allow the collector to handle them pretty freely, it will be well for
him to start with the paramount impression that as much care
must be taken both in their capture and subsequent treatment as
would be required in the case of Microlepidoptera. The delicate
pubescence with which the majority ot the species are covered is
easily removed by a careless touch, and such groups as the
BoupyLnpze, THEREVIDZ, and PsycHODIDA require very careful
handling on this account.

In other groups the chief dangeris the fragility of the legs;
such are the TreuLinz, MyYCETOPHILIDE, CULICIDE, and CHIRONO-
MIDE, amongst the NEMATOCERA, and the LEPTIDE, DOLICHOPID £,
Tachinids and Anthomyids amongst the Bracuycera and Cycro-
RRHAPHA. In other groups again, the delicate spines break off at
the least touch (in SEpsiNz for instance), often leaving no
trace.

Numerous methods of collecting are known to all, and the
reader is probably already acquainted with many of them.
Personally, I have for twenty years collected with the ordinary
butterfly net (white, not green, as it shows up the insects better),
capturing the larger specimens singly and then with a little
manipulation removing them with the tingers and placing them in
a chip or pill-box alive. After a little practice quite a number
can be placed in one box, the specimens being brought home alive,
and killed without delay by inserting a little powdered naphthaline
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into the boxes, upon which they die in a thoroughly relaxed state,
ready for pinning. From a quarter to half an hour should be
allowed, as if removed sooner, some may recover. Naphthaline
is preferable to chloroform as the latter stiffens the leg muscles,
making them brittle and easily broken, or causes the insects to
fold their legs very tightly under their bodies.

The funes of burning sulphur are applicable, but it is possible
they may act chemically on the colours in some groups.

Rare species should always be given a small box to themselves.

“ Sweeping,” 7. e. dragging the net through a field of grass and
clover or along the sides of dry or wet ditches, is a prolific method
of acquiring a great number of specimens in the shortest space
of time possible, but a good proportion of them will be lost by
damage. After ¢ sweeping ” for a minute or two, the contents of
the net are shaken to the -bottom of it by means of two or three
sharp jerks, the net pinched with the left hand just above the
mass of seething insect life, when with the right hand a large
chip-box ean be gradually inserted and the sides of the net strained
over it with the left hand, after which with very little manipula-
tion the lid can be replaced and the contents brought home alive.*

Of course delicate insects will suffer by this treatment, but
great numbers of the hardier kinds are easily obtained thus.
Predaceous flies must not be kept in the same box with soft-bodied
ones—a hungry Asilus for instance, with a Leptid or Anthomyid.
One soon learns with a little experience which kinds may be safely
mixed and which must be kept apart.

Glass tubes are useful for eapturing single specimens on walls,
tree-trunks, large leaves, windows and so on, but specimens should
never be left long in them, as moisture collects and ruins the
pubescence, and, in the case of small specimens, the wings also.

A small wad of wool soaked with chloroform must be pushed
to the bottom of the tube and covered by a round piece of card-
board closely fitting the tube, with several fair-sized holes punched
init.  Or the bottom of the tube may be filled with plaster-of-
paris in which a piece of cyanide of potassium is buried. The
effects of this are much more permanent than chloroform, which
requires constant renewal. As soon as the insect is stupefied it
should be placed in a chip- or pill-box, where it will recover and
can then be brought home alive and killed by naphthaline.

* Thisi s the method I have nearly always followed from my predilection
for bringing specimens home alive, because if killed early in the day they are
too stiff by the time one reaches home to be pinned successfully; but if a
large-mouthed cyanide bottle does not incommode the collector in the field,
the end of the net may be inserted bodily into it for a few inutes, and then
the dead insects turned into a dry chip-box. This has the advantage of killing
the small spiders that generally form part of the capture and which always
take their toll of it.
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5, THE MOUNTING AND PRESERVATION OF DIPTERA.

Regarding the mounting of specimens for the cabinet, a great
deal has been written, and it is not proposed to dilate on the
subject here.

Some specialists prefer specimens in alcohol, asserting that the
more delicate parts of the body, such as the structure of the
mouth and antenne, and the genital organs of the male, are more
easily viewed thus, through remaining soft, whereas in dry speci-
mens they are lable to shrinkage, and possibly a certain amount
of distortion, their relative proportions thereupon being lost.
Those who prefer specimens in spirit are generally workers in
those groups that I have never stndied myself, CrorpoMyinz,
CHIRONOMIDE, etec., and therefore it might be presumption to
appear to dictate as regards these families; but individually I
have a very great distaste for any Diptera so preserved.

The relative proportions can be noted during life, as Osten
Sacken did in many instances of Tipulid genitalia, antennz and
%o on; and dried specimens are infinitely easier to handle, they
preserve their colours in the vast majority of families for as long
as probably nearly a hundred years, if kept in suitable cabinets,
properly supervised, in a temperate climate, and lastly their external
vestiture is retained in its natural state. Pubescent species,

, such as BoMBYLIID %, ASILIDE, THEREVID A, etc., are most certainly
utterly ruined, if placed in alcohol (Williston says all specimens
so preserved are worthless); the insect when lifted from the
liquid bearing no possible resemblance, in its bedraggled condition,
to its natural appearance.

It should be hardly necessary to state that Diptera gummed on
slips of card are not to be tolerated either, as the underside is
thus rendered practically invisible.

Therefore I, personally, pin everything, using Carlsbad white
(not steel) pins : nos. 4 and 5 for the very largest AsiLIDE,
TaBANIDE and so on; no. 3 for ordinarily large flies, and nos.
2, 1 and O for the great bulk of the species. Nos. 00 and 000 are
too fine to use by themselves, and I prefer at that stage to resort
to the short very fine pins used for very small Lepidoptera, made
by Kirby and Spence, also the “minutien nadeln ” (without heads)
manufactured by some German firms. These I should employ
for species of the size of Simulium, for the bulk of the’
MrycerorHILIDE, the CmIrRONOMIDE, Curicinx and others of
similar size.

When mounting specimens on full-length pins, the latter should
pass through the middle of the dorsum of the thorax, and the
insect be placed sufficiently high up the pin to leave ounly
sufficient room above it to grasp the pin easily with the forceps ;
and in a properly mounted collection the dorsum of all the
specimens would be at the same cabinet level (fig. 6, «). This very
greatly facilitates examination with the lens, often rendering it
unnecessary to remove the lid of the cabinet drawer.
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If the specimen is one with very long and delicate legs, so
that pinning straight through the thorax would be liable to break
these off, it may be pinned a little towards the side, the pin
emerging from the other side just above the cox®. The speciinen
is even then more or less perpendicular.* This applies chiefly to
Trevrinz. The wings should never be erossed over the abdomen
but allowed to stand out in a natural manner sufficiently clear
of the body to allow an uninterrupted view of every part of the

Fig. 5,—Method of mounting a Tipulid.

latter. They should never be spread out horizontally at right
angles to the body after the fashion adopted in “setting”
Lepidoptera.

The legs should not be allowed to fold up eclose under the
body, but be pulled out sufficiently clear for one to examine
easily all parts of them and of the ventral surface of the insect,
and at the same time not allowed to stick out at ungainly angles
(a prevailing disposition of many TirvrLipz) threatening des-
truction every time they are touched : nor should they hang down
(this also especially applies to TIPULIDE) so that they touch or
nearly touch the bottom of the eabinet drawer.

The same rule applies to the antennw. This is because there

* The insect in the figure is shown entirely on its side; it should be in a
position half-way between horizontal and vertical.
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must always be left sufficient space below the insect for at least
two or, perhaps, three labels, and room again after that for the
forceps to grasp the pin.* }

In pinning small and very minute Diptera with the short, very
fine pins, they are best pinned when lying on the left side, the
pin passing through the thorax just below the dorsum, and at
such an inclined angle that it emerges trom the lower (left) side
just above the coxe. By thus piercing the thorax obliquely, it is
possible, by slanting the pin slightly when mounting it on pith or

Fig. 6.—Method of mounting (a) a moderate-sized fly, (5) a very small fly.

cork, to enable the student to examiue both the dorsum and the
right side of the insect without removing it from the cabinet.
These minute pins should carry the specimens as near their heads
as possible, and be stuck in neatly-cut, oblong pieces of white
pith or similarly shaped pieces of cork covered with white paper.
These pieces of pith should be broad and long enough to protect
the head and legs to a moderate extent, but no broader, otherwise
it is impossible to place a strong hand-lens near enough to examine
details. Moreover the pith should invariably be of some depth, as this
secures a tighter grasp of the large pin which must be thrust through
the end of the pith opposite that bearing the specimen.t A dot of
white gum placed on the upper side of the pith on the spot where
the small fine pin is inserted will fix it securely and a larger drop
of gum should be placed around the strong pin where it emerges
from the under side of the pith. Some collectors. however,

* In removing a delicate specimen from the cabinet the forceps should
gras%ethe pin above the insect ; in replacing it, the forceps should grasp the
pin below the insect, thus in each case minimising the chances of accident.

¥ When fizxing the small pin in the pith the head of the insect must be
directed away from the strong pin, not facing it, as the latter method adds to
the diffieulty of viewing the head parts.
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prefer not to gum the specimen into the pith, so that it can be
removed for closer microscopic examination when necessary. In
the case of the excessively minute forms they should be pierced
from below the body, the point only of the very smallest pin
being inserted so as only just to emerge from the dorsnm, the
head end of this pin (there being, as said before, no real enlarg-
ment as a “head”) being stuck in the pith, but in this case it is
most advisable to gum the pin in the pith, it being much more
likely to fall out when inserted, so to speak, upside down.

For the closer examination of the anatomical structure of very
small Diptera, as PsycHODIDE and all those of still lesser size, it
is convenient to.mount some of the specimens on microscopic
slides, preferably in a more or less dissected state; but this
method has at least one disadvantage, that it frequently destroys
all the exterior characters, snch as pubescence, spines, bristles,
all of which are valuable specitic points of difference.  So that
unless the species depends solely upon some anatomical structure
quite invisible to the uaked eye, it should be identified whenever
possible before mounting it on a slide, as it is otherwise often
impossible to do so, many of its external characters being after-
wards unavailable. The venation of some of the very pubescent
PsycrODIDE is absolutely invisible until the wings are denuded of
the very thick bairs with which they are covered, augmented in
many cases by the addition of semi-opaque imbricating scales.
It is very difficult to determine a single specimen of such a species
unless one wing be broken off and mounted for the microscope,
the other one remaining intact on the dried specimen.

A new process has somewhat recently come to my notice ; this:
is the imbedding of the specimen bodily in an aleoholic solution of
collodion, with a backing of a mixture of oxide of zine and canada .
balsam, the collodion protected above by a * cover slip” of glass,.
and the whole mounted on a microscopic slide. The head, wings
and legs are arranged so as to be easily examined and there is no-
danger of the specimen meeting with any damage.

This process, although it has the advantage of presenting a:
perfectly stereoscopic view when seen under the microscope, has:
the serious disadvantage of only one surface, dorsal or ventral,
being visible in any individual specimen; so that uuless the
identification of each specimen be done by the collector (who in
very many cases is himself not a specialist) before mounting,
considerable doubt is liable to attach to the specimens from the
inability of the actual specialist to examine both sides of the
same individual. In the cases of very closely allied species known.
to oceur in the same neighbourhood the positive identification of
a large proportion might be impossible.

The only way of retaining specimens permanently in good
condition * after being properly mounted is by their iuclusion in

* A collection of Diptera, if the specimens be thoroughly dried at the
start, and preserved in a cabinet as described, in a temperate climate, should
remain in good condition for not less than a hundred years.

D
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a well-made cabinet of mahogany, oak or teak; the latter wood
being the only one that will survive the climatic conditions of the
tropics, and even then only in certain regions and with the
greatest possible continual care. In all climates in wlich there is
much moisture, a small wad of wool soaked in carbolic acid or
creosote must be retained in a corner of each drawer to prevent
mould, and the liquid constantly renewed. Naphthaline, camphor
or creosote must also be kept in the grooves made for this
purpose to keep away mites or similar creatures.

Diptera will keep 1n excellent condition in temperate elimates in
well-made wooden or even cardboard store-boxes, if made with
tightly fitting lids and kept in a dry room.

6. STANDARD WORKS FOR STUDENTS,

The easiest way in which a beginner can obtain a good insight
into the families of the Diptera is to obtain tracings, drawn by
himself if possible, from plates and figures of the wings of a few
-of the leading genera of each family (or at all events, of all those
genera that give their names to the families), and then to arrange
them in a copy-book, leaving ample space for additions and notes.
To the wings may advantageously be added the corresponding
antenna and palpi. An even moderate study of these placed side
by side in their systematic tequence, added to the general
appearance or * facies ” of the different families—a perception he
will easily acquire—will give him the quickest preliminary
knowledge of classification possible.

As the soundest introduction to the study of the whole order
there is no work to be compared for reliability and conciseness,
with Schiner’s ¢ Fauna Austriaca, Diptera,” in two volumes (1862—
1864). The tables of genera are in themselves a mine of
information.

In addition to this work may be earnestly recommended Prof.
Williston’s 3rd edition of his “ North American Diptera ” (1908).
1t is fully up to date, has the advantage of being in English, and
is profusely illustrated by diagrams of wings and other parts of
the body. These two works in conjunction will make the student
acquainted with many hundreds of genera, a large proportion of
which are cosmopolitan or mearly so, Both works are easily
obtained at a moderate price.* For minuteness of detail and the
full history of synonymy in the families dealt with, Mr. Verrall’s
huge work on * British Flies” should, when completed, be the
standard work on the order for the next century. Other works
which are absolutely indispensable to the earnest student,
especially of exotic flies as well as European species, are:
Meigen’s “ Systematische Beschreibung, ete.,” Wiedemann’s “ Aus-
sereuropaische zweiflugelige Insekten,” Maequart’s ‘¢ Diptéres

* About thirty-two shillings and sixteen shillings respectively.
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exotiques,” Zetterstedt’s ¢ Diptera Scandinavie,” Walker’s « List
of the dipterous insects in the British Museum,” and * Insecta
Saundersiana,” Bigot’s ¢ Diptéres nouveaux, ete.,” Schiner’s “ Reise
der Novara” and the “ Biologia Centrali-Americana.” Everything
written by at least Loew, Osten Sacken, Schiner, Williston and
Van der Wulp should be obtained, whilst the works of Rondani
and Robineau-Desvoidy, though less reliable, ‘are always in
requisition. All the writings of living dipterologists should also
be consulted.

7. ESTIMATED NUMBER OF KNOWN SPECIES,

The Diprera, or two-winged insects, may be regarded as
represented by about 35,000 described species. Of these some
portion will, of course, be ultimately relegated to synonymy, but,
even after deleting these, the remainder in all probability
represent but a tithe of those actually existing throughout the
world. ‘

Many regions have been practically unexplored by the collector.
Such parts are the bulk of the South American Coutinent, where
many thousands must remain to be discovered in the immensely
fertile valleys of the Amazon, Orinoco, La Plata and other large
rivers, and in the teeming tropical distriets of the northern part
of the Continent. Africa is at present almost unworked, save for
the Mediterranean shores, Egypt, Italian East Africa and the
Cape; none of these, moreover, having been treated to a tenth
part of the study that has been given to the Diptera of Western
EBurope. Australia, judging from what I possess of unnamed
material in my own collection, must eventually yield a rich
quota ; Skuse, the only writer in that country, gave 10,000 as a
reasouable estimate of the species probably existent there. Besides
these, there are large areas in Asia and even in Eastern Europe
which have bardly been touched by the collector. A very large
number of species must still remain to be discovered in the vast
North American continent, whilst lesser worked regions of the
New World, Mexico, Central America and the West Indies
will eertainly double or treble their present lists of species, if
the enormous increase during the past three or four years in the
known forms of the Oriental Region in such groups as have been
more thoroughly worked, is any criterion.

For instance, no family has ever been so systematically or
assiduously collected in such a number of varied districts through-
out the world as have the Curicipx during the past ten years or
thereabout, and the enormous increase in the recorded species in
this family (even allowing for a large proportion of synonyms or
varieties only. as was suggested by me a few years ago),* seems
to foretell a grand total throughout the whole order of incredible

* ¢ Catal. Orient. Culicide,” Reec. Ind. Mus. i, p. 297.
D2
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magnitude, if other families, as may reasonably be supposed, are
as prolific of new forms as the CuriciD & have proved.

Schiner in 1868,* in noting that 19,449 species were at that
time known, distributed them geographically as follows :—Europe
8670, Asia 2046, Africa 1644, America 5577, and Australasia
1056, the remaining 516 coming from unknown localities, In
Hardwicke’s ¢ Science Gossip,’ fifteen or more years ago, cal-
culating pro raia according to geograpical areas, 1 estimated
200,000 as a quite moderate estimate of the number of species in
actual existence !

The Palezarctic Catalogue, recently issued, gives a little over
13,000 t as inhabiting the Palearctic Region up to the year 1907 ;
Aldrich accumulates about 9000 species indigenous to North
Americat; Van der Wulp’s Catalogue of South Asian Diptera
totalled 2889 up to not later than 1906 ; whilst a manuscript
Catalogue of my own compiled on the recorded Australasian
Diptera includes about 2000 (up to 1909), to which I am
continually making additions that have been overlooked.

The gigantic Catalogue of the world’s Diptera, by Prof. Kertész,
now in progress, gives a total of about 13,600 species as known in
the families at present dealt with ; that is to say, the NEMATOCERA
and practically all the remaining families except the Muscrpx
If this last enormous family bears the same proportion in the
world’s species as it does in the Palmarctic fanna, it should
comprise 14,000, making a total of between 33,000 and 34,000 as
actually known from all parts of the world.

But since the publication of the two volumes containing the
NEMATOCERA, something like 500 species of CuLicinz alone have
been described, whilst my own labours in this suborder will
result in the erection of considerably over 300 more (including
those in this volume), without touching the Curicinx, CrIRONO-
MipE and CECIDOMYIDE, and these 300, moreover, are from the
Orient alone. Prof. Kieffer has added about 250 species to the
CHiRONOMIDE and a limited number to the Crcipomyipi, all
these practically from the Indian Empire only.

To illustrate how small a region has been worked over, it may be
noted that the Oriental NEMATOCERA were represented by only
230 species in Van der Wulp’s Catalogue (1896), since which the
number has been increased to 1200 or a gain of over 400 °/..
Moreover, even this great increase of species has been gleaned from
a comparatively small number of localities, the bulk of them (with
the exception of the Curicipa) having been collected in three or
four Himalayan districts of quite limited extent (Mussoori, Simla,
Naini Tal and Darjiling) ; Calcutta and its immediate environs;

* “Reise der Novara.”

+ This is an approximation: the actual number of species contained in each
of the four volumes not being quoted by the authors, but the estimate is
probably sufficiently near the truth for the present purpose.

1 “ Catal. North Amer. Dipt.” (1903). The estimate is mine ; the catalogue
is compiled up to Jan, 1st, 1904.
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perhaps half-a dozen Indian localities situated in the plains (Puri,
Pusa, Purneah, etc.); a comparatively small tract in Travancore,
South India (during one visit only); several localities in Ceylon ;
and perhaps half-a-dozen others in Assam and Burma. These
localities do not represent a tenth part of the Indian Empire even
allowing a fifty mile radius to each. Realising that the NEMA-
TOCERA themselves only represent a fifth or a sixth part of the
whole order of Diptera, the immense possibilities lying before
the student will be apparent.

8. THE CLASSIFICATION OF THE DIPTERA,

It cannot be said that there is at present any universally
accepted classification of the Diptera, although most authors are
agreed on Brauer’s primary divisions of ORrHORRHAPHA and
CycLorruAPHA, and the secondary division of the former into
NeyatoceEra and BrachyceEra. The lesser subdivisions higher
than families, especially amongst the BRACHYCERA, proposed by
various authors on different groupings of families, are so numerous
that it would be out of place in the present work to give them in
detail, much less to discuss them.

Williston * gives in full Brauer's, Schiner’s, Osten Sacken’s and
Coquillett’s elassifications, in order that the student in his study
‘“may not reach the erroneous conclusion that any system is
aathoritative.” He also gives a classification by a new writer on
this subject, Lameere, but this author has been so severely
criticised that his views are not included here.t

The division into OrRTHORRHAPHA and CYCLORRHAPIA “Inay
perhaps safely be accepted, since all, or nearly all, are agreed
thereon, though by no means agreed as to their rank and limits.”

Osten Sacken considered that the characters recognised as
distinetive of the NExMATOCERA and BRACHYCERA are of more funda-
mental importance than those distinguishing the OrRrHORREAPHA
and CYCLORRHAPHA, an opinion from which Williston differs,
accepting Brauer’s primary divisions as the truer biologically.

By far the most pertinent and concise account of the dis-
tinetions between the NEMATOCERA and BrACHYCERA, and the best
and most elaborate synoptical table of families in the latter
division is that in Mr. Verrall's monumental work on ¢ British
Flies.”t Biological notes of paramount importance are given of
each family.

* «North American Diptera,” 3rd edition, p. 52.

‘+ It seemns out of place in the present work to dilate on the classification
of this order as proposed by the very earliest writers. The works quoted may
be consulted by those readers desiring this information.

1 In vol. v.—“StrATIONYIDE, etc.”; the second of the two volumes at
present published, Brauer’s descriptions of his suborders and higher groups
are translated in Mr. Verrall’s first published volume {vol. viii.), and should
be studied by those interested in the subject.
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The subject: of the higher systematic subdivisions of the Diptera
has never received from me any special study, so that, perhaps,
opinions on it are out of place, but T have always considered the
NEmaTOoCERA and BracHYCERA (by which latter I mean all the
remaining families except the EPROBOSCIDEA) as a more natural
classification of the perfect insects than the shutting off of the
Syrpa1p & and allied families from the present-day  BRACHYCERA,”
and allying them to the Muscids in a common group, opposed to
the NEMATOCERA and present-day “ BRACHYCERA ™ combined.

If the OrTHORRHAPHA and CYCLORRHAPHA are recognised as
the primary divisions, it seems to me that the secondary divisions
might be called NEMATOCERA and ORTHOBRACHYCERA, in the
ORrrTHORRHAPHA ; and CYCLOBRACHYCERA, Muscoipea (=Mus-
CIDE, sensu lato, plus PHORIDE) and ErroBoscrpra (or PUPIPARA),
in the CYCLORREAPHA. '

I cannot help feeling instinctively that the most natural
classification is into’two suborders, NEMATOCERA and BRACHYCERA,
the latter divided into two groups, the first containing all the
families exeept the Muscipz* and Proripz, which together
would form the second group. The Purreara might either form
a third group of the BRACHYCERA or constitute a third suborder.
In other words, it seems unnatural to me to separate the
Syreuipz, Preuxcurini and Prarypezipz from the families
forming the present-day BracEYCERA. The MUscIDE as a whole
seem to form a very compact, homogeneous group, quite different in
external structure, appearance, and habits from the other Brachy-
cerous families, and possessing a typical venation. The aberrant
family PHORIDE seems most nearly allied to the Muscipz, through
the BorBORINE or some allied group. The unfortunate part of
the primary classification (thongh possibly biologically correct)
into OrTRORRIAPHA and CYCLORRHAPHA is that that system
affords no easy clue to the determination of the perfect insects,
since the absence or presence of the frontal lunule is the only
character offered and this moreover is either absent or incon-
spicuous in three families of C¥cLORREAPHA in which it should be
present, including the extensive family SyrPHIDZ. Since be-
ginners certainly never comzence their studies with life-histories,
I defy any ordinary entomologist attacking the Diptera as a new
stundy to sort out into their respective suborders a box full of
mixed Diptera of mary families. He would therefore inevitably
be compelled to fall back on the old groups of NEMAaTOCERA and
BRACHYCERA, eliminating the Syrpmipx, Piruncvrinz, Prary-
PEZIDE, MUscIDE, PHORIDE and so on, by their respective very
typical systems of venation.

* T am convinced that the whole of the Muscipa should be included in a
single family and that the Tachinids, Anthomyids and so on should rank but
as sub-families, the various Acalyptrate groups each forming a subfamily of
equal rank with them. The Dexids and Sarcophagids would be sunk in
TacuiNing, and the intermediate Calyptrate subfamily would be Muscix.z (in
the old sense).
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9. THE SUBORDERS OF THE DIPTERA.

The majority of authors have adopted Brauer’s division of the
order into OrrHORREAPHA and CYCLORRHAPHA, separated mainly
according to the method in which the perfect insect escapes from
the pupa-case. These suborders may be thus characterized :—

Suborder ORTHORRHAPHA.

Diptera in which the pupa-case is *“ mummy-like,” more or less
indicating the outlines of the imago, as in the common crane-fly
or ‘““daddy-long-legs * ( Tipula).

The fly emerges from the dried larval skin forming the pupa-
case through the T-shaped opening which is formed by a
length-wise split on the back, near the head-end, and by a cross-
wise split at the front end of this ; or (rarely) through a cross-wise
split between the 8th and 9th abdominal segments. Adults
without a frontal lunule.

Larva with a *jaw-capsule” (Kieferkapsel) or more or less
distinet head. Pupa free, or enclosed in the larval skin.

Suborder CYCLORRHAPHA.

Diptera in which the pupa-case is oval or egg-shaped, with a
comparatively smooth surface, bearing no resemblance whatever to
the perfect insect. For example the common house-fly (Musca)
and blow-fly (Calliphor«).

The fly emerges from the puparium through a circular orifice
made by the insect pushing off the head-end.*  Adults possessing
a frontal lunule.

“The frontal lunule is a small crescent-shaped piece im-
mediately above the antennz, which is characteristic of the
second suborder, the CxcLoRREAPHA. In most of the members of
this suborder there is a suture separating the lunule from that
part of the head above it, the ‘frontal suture’; and irequently
this suture extends down on each side to near the mouth. But
as the suture is wanting in several families of the CYCLORRHAPHA
it is often difficult to determine whether the lunule is present or
not.” ¥+ (Comstock, 1895.)

The larva is without any distinet head.

* 1t effects this by means of the ptilinum, a small bladder-like organ situated
immediately above the base of the antenns, the inflation of which by the
imago springs off the upper piece or cap of the puparium. 1t is of course
only present in the CYCLORRHAPHA, since the ORTHORRUAPHA escape from the
pu¥a-caee in another manner.

These families are the Syrpuip&, PrpuNcuLipz and PLATYPEZIDE.
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The suborder OrTmoRREAPHA is divided into two groups, the
Neymatocera and the BRACHYCERA (meaning “ thread-horn ” and
¢short-horn™ respectively), which are distinguished from one
another by the following characters : —

NEMATOCERA, Latr.

« Palpi pendulous ; generally 4- or 5- jointed, and more or less
filiform. When (as in Aedes and some genera of CEcIDOMYIDZE)
there are only one or two joints, the structure of the antennse
and the venation remove all doubts.” (Verrall, «“ British Flies,”
1909.)

Antennz composed of two basal joints (which are practically
always differentiated from the others and known as the scape)
and o Aagellum of several joints (at least 6, generally 8 to 16,
occasionally as many as nearly 40),* which are homologous, that is
to say, closely resembling one another.t They are most usually
oval or cylindrical, not infrequently bead-like, sometimes disciform,
flask-shaped, pectinate or thread-like. The antennz of the male
in many cases (Cunricipx, CHIRONOMIDE, CTENOPHORINI, etc.)
differ very considerably in vestiture from those of the female.

Wings with a venation varying from a simple form (Crcipo-
MYIDE and some CHIRONOMIDE, etc.) to a very complex form
(in most Treuripz). Anal cell (when present) wide open,} and
with a tendency to greater width at the wing-margin; as con-
trasted with the BRACHYCERA, in which it is, as a rule, closed
before the margin of the wing ; or when open, it is nearly always
narrowed towards and at the wing-margin. The 2nd Jongi-
tudinal vein often furcate, the 3Brd vein rarely.§ Discal cell
rarely present, except in TIPULIDE (in which it is also not infre-
quently absent or capricious, according to the individual) and in
the REYPHIDE.

“In all cases of doubt as to whether a fly belongs to the
NEMATOOERA, through the palpi being only one- or two-jointed (as
in Aedes or some genera of UECIDOMYIDE), the structure of the
antennz and the venation should remove all doubt. When the
antenne are shortened. and the flagellum (=3rd joint) is appa-
rently only annulated (as in the BieroNipz, SimMvLIIDE and

* Some authors dispute this, saying 28 is the highest number known.

t This term is used here in the same sense as Mr. Verrall employs it in his
clagsificatory introduction to the second published volume (vol. v.) of his
“British Flies.” That is to say, in its popular and ordinary sense of
“having the same relative position, proportion, value or structure, and not
in its zoological sense, that the hand of a man and the fore-foot of a horse are
homologues.”

1 The only exceptions occur in a few Bisronips.

§ Williston adds, “ if ever.” I have in the present work temporarily
recognised a certain forked vein In some genera of BisloNip. as the 3rd and
not the 2nd longitudinal, although baving doubts on the subject; and this
prevents a statement that the 3rd vein is never furcate in the NEMATOCERA,
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Ravraipx), then the antenna never bear any terminal style or
arista,* and the venation is either completely distinct from any
of the BRACHYCERA, or, if rather similar to that of the BracHy-
CERA (as in Rhyphus), the widened end of the anal cell determines
its position, and in these cases the many-jointed pendulous palpi
are distinct.” (Verrall, 1909.)

¢ Larvee with horizontally biting upper jaws, or with the mouth-
parts quite rudimentary, in which case the larva are peripneustic,
and have 13 segments.” (Brauer.)

BRACHYCERA, Macg.

* Palpi porrect, not pendulous; 1- or 2- jointed (sometimes
rudimentary); if two-jointed, the 2nd joint is more or less clavate,
and larger than the 1st, which appears to be a handle to the 2nd.”
(Verrall, 1909.)

Antennze composed of two basal joints (the 1st sometimes
almost imperceptible), generally differentiated from the 3rd, but
in many groups, less conspicuously so than in the NEMATOCERA ;
and a third joint, which varies in shape, size and nature to a very
great extent. In most cases it is an obvionsly solid joint of quite
a different form from that of the basal joints (SYrRruID.E, MUscIDx,
etc.); in several groups it is, whilst differing greatly from the
basal joints, annwlated, that is, marked with fine transverse lines
as though composed of several joints closely compressed (STRATIO-
MYIDE, TABANIDE, CENOMYIDE, etc.); in others (ASILID.E and
some BOMBYLIIDZE, ete.) it is elongate and cylindrical, somewhat
resembling the basal joints but longer. The 3rd joint may or
may not support a style or arista, the latter may be dorsal, but is
more often apical. In cases where the 3rd joint is elongate and
annulated also, thus bearing, to the elementary student, some
resemblance to the nematocerous form of this organ, the porrect
palpi, and especially the venation, will instantly remove all doubts.
(Such genera are Stratiomyia, Cenomyia, Hexvatoma, ete.)

Wings nearly always with a venation of some complexity, but
in some genera of EMPIDE and DoricHOPIDE it is reduced to
more simple form. Anal cell+, when open, always contracted
near the hind margin of the wing; but more generally closed
before the margin, often at a considerable distance from it. The
2nd longitudinal vein not furcate, the 3rd very often furcate.

* The only apparent exception is in the ORPNEPIILID.E, an abnormal group
of extremely limited extent, comprising ouly five known species, and not
known to occur in the East. In these flies the flagellum is aristiform. In
Chionea, a wingless Tipulid (not found in the East either), the flagellum ends
in a slender 3-jointed style. For Oriental students, the rule may be considered
to huve no exception,

+ I follow Verrall in this, but the beginner is liable to have some difficulty in
recognising this cell in wings of very simple venation.
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Discal cell nearly always present, but absent in some genera of
Eupipx, DoLicHOPIDE. PLATYPEZIDE, etc.

“In all cases of doubt as to whether a fly belongs to the
BracrycErA or NEMATOCERA (and doubt could only arise in some
STRATIOMYIDE and LEPTIDE), because of an annulated, flagellum-
like 8rd joint at the antennz (asin Rhachicerus, Beris, Xylophagus,
Canomyra, ete.), the contraction of the anal cell towards the
wing-margin provides an infallible character.” (Verrall, 1909.)

“ Larvee with parallel jaws, moving upwards and downwards,
or outwards and downwards, which are used for piercing,
hacking, boring or sucking. Head not fully developed, only
a jaw-case without ganglia present, which, however, sometimes
is almost a head, becaunse of the outwardly projecting eyes.
Chain of ganglia beginning behind the jaw-case. Larve with
rudimentary mouth-parts ; meta- or amphi-pneustic, and com-
posed of 10 to 12 segments.” (Brauer.)

Tables of Families in NEMATOCERA.,

1. Thorax with a conspicuous V-shaped
suture on the mesonotum (indistinet
but present in PTYCHOPTERINE).
Discal cell normally present. All the
veins equally distinct and complete ., Tipulida, p. 265.
Thorax ~without & conspicuous V-
shaped suture on the mesonotum
(except in incomplete form in some
BrEpHAROCERIDE). Discal cell al-
ways absent, except in Ruyprmpz .. 2.
2. Wing with seven longitudinal veins
(apart from the forkings of any of
these) reaching the margin of the
wing. Auxiliary vein always present. 3.
‘Wing with less than seven longitudinal
veins (apart from the forkings of any
of these) reaching the margin of the
wing (except in Chironomus, in which
the auxiliary vein and 2nd longi-
tudinal vein are always faint) ...... 6.
3. Wings bare, never with scales or hairs.
Eyes rounded. Proboseis never formed
for biting ; palpi incurved .......... 4.
Wings never bare, always thickly
covered with scales or hair, or both.
Eyes reniform (kidney-shaped). Pro-
boscis nearly always expressly formed
for biting, or at least capable of doin
so; palpi in Curicrpz stiff an
strajghteil s ssewl S 03N =i Sk sy 11
4, Discal cell always present. Head in
male holoptic (eyes contiguous), or
practically so. Antennse distinctly
jointed, the joints annular or oval .. Rhyphidee, p. 549.
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Discal cell always absent. Head in
male dichoptic (eyes separated).
Antennee filiform, the apical part indi-
visible into exact joints . ...........

5. Wings with scales. Legs long and
slender. Proboseis always long, stiff,
conspicuous, formed expressry for
biting (except Corethra). Palpi long,
stiff, prominent (except Corethra).... Culicide.

‘Wings with hairs (in some species also
with small white spots composed of
scales*), Legs short and compara-
tively stout. Proboseis, without being
50 long and conspicuous, elongate and
horny in Phlebotomus, formed for
biting, and in some PSYCHODINZE,
though short, capable of piercing the
skin. Palpi short, incurved ........ Psychodide, p. 196.

6. Legs short and stout (about the same as
in the BracHEYCERA). Head in male
holoptic. Antennz short and com-
paratively stout, shorter than thorax . 7.

Legs normally long and slender (except
only in Orphnephile). Head in male
dichoptic (except in one or two genera
of MYCETOPHILIDAE). Antenna long
and slender (except in Orphnephila),
often longer than the head and thorax
taken together.................... 8.

7. The 2nd basal cell and the posterior
cross-vein present. All veins distinct
(Biproniyg).t Wings normally broad,
costal vein extending round the mar-
gin of the wing. Ocelli present.

Antenne short and stout .......... Bibionidee, p. 157.

The 2nd basal cell always present;
posterior cross-vein always absent.

Auxiliary, 1st and 3rd longitudinal
veins thickened, the rest generally
faint. Wing distinetly broager than
usual. Costal vein ending at tip of
wing. Ocelli absent. Antennz long,
slender, typically nematocerous. ..... Simuliidee, p. 182,

8. Antenna apparently of three joints,
terminating in a bristle. Wing with
two basal cells. Legs comparatively
EIOIR66 6.0 000 6.0 dd0 6o 406 A6 000 00 ... Orphnephilidae

Antennse  normally  nematocerous. (not Oriental).
Wing with only one basal cell (except
in one or two genera of BLEPHARO-
cErIDZE). Legs long and slender .. 9.

Dixidee, p. 257.

* In a few species the wing itself is more or less covered with small scales,
in addition to or irrespective of such spots.

+ When the 2nd basal cell and the posterior cross-vein are absent, the
longitudinal veins are always very indistinet (ScaTorsiNg),
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9. Wing with a secondary venation, form-
ing a spider-web-like network, in
addition to the primary characteristic
normal venation. (Thorax with an

incomplete suture) . ........iill.ns Blepharoceride, p. 148,
Wing without such secondary network
VERATON .\ .vsesrnrenssnnnnnns 10.
10. Costal vein ending at tip of wing, not.
carried round posterior margin . .. ... 11,
Costal vein continued around the whole
margin of the wing............... . cidomyidee.

11. Tibiee without spurs; coxz never con-
spicuously enlarged. Anterior cross-
vein, when present, transverse as
W o 00606090 060000300600000004 Chironomidae.
Tibize always with spurs; coxa greatly
and conspicuously developed (Mycx-
TOPHILINE), or, if normal, then the
anterior cross-vein placed longi-
tudinally (SCTARINE).............. Mycetophilide, p. 41.

MYCETOPHILIDA.

The MYCETOPHILIDE are a rather well-defined family, distributed
throughout the world from the arctic regions to the tropics, but

Fig. 7.—Mycetophila.

most numerous in temperate climates and altitudes of four or five
thousand feet upwards in warmer regions. They are delicate in
structure and comparatively small or very small in size, for the
greater part obscure in colour, blackish, brownish or yellowish,
rarely with really vivid colours, but often with paler markings.
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In the typical subfamily the principal genus, Mycetophila, with
some others, possesses a laterally compressed abdomen, which,
with the hump-shaped thorax and low small head, gives them the
appearance of fleas, the resemblance being further heightened by
the power of leaping to some extent by means of the well-
developed hind legs.

There are no macrocheet® in the family, the majority of the
species being almost devoid of all but a microscopic pubescence
and a few bristly bairs on certain parts of the body. The tibie,
however, are in most cases (except ScIARINE) furnished with two
or three rows of bristles, which afford good characters for classi-
fication, and alsa with apical spurs. The coxa are more or less
enlarged, often very considerably so, in all the subfamilies except
SCIARINE, in which they are nearly normal.

"The imagos are found in shady places in fields and woods, the
larval stages being passed in fungi in a large number of the
species, in rotten wood in many others, whilst a limited number
are aquatic. A few species live in vegetable mould, under the
bark of trees or in cow dung, and many occur in marshy places.

About four hundred extinet species are known, a good
number of these belonging to the more extensive recent genera,
though they appear geologically as early as the Mesozoic period,
in the Purbeck beds.

Popularly they are known as fungus-gnats, from their breeding
in fungi, and it has been claimed that their presence is of economic
value to the farmer by keeping down the fungi which would
otherwise by their numbers injure trees and shrubs.

Some species are said to hibernate and reappear in early
spring when, according to Heeger, they “copulate after a few
days, generally in the evening. After six or ten days, the female,
if the weather is moist and rainy, lays its eggs on the tungi growing
on old horse-chesnuts, singly, twenty or thirty on the same fungus.
The larvze hatch after eight or ten days.”

The family characters of the adult Mycetophilid may be briefly
summarised as follows :—

Head small, rounded or moderately elongate ; eyes rounded or
sometimes reniform, separated in both sexes by a broad frons.
Ocelli two or three; when ouly two, they are placed each
touching an eye-margin; when three, they may be in the form of
a more or less flattened triangle, or practically in a straight line,
but the middle one is always on the centre line of the frons.
Antenn® elongate, of 12 to 16 joints; the scapal or two basal
joints differentiated, the rest generally eylindrical, in some genera
compressed, more rarely pectinate. Proboscis short, blunt; quite
elongate in one or two genera only (Gnoriste is the only Oriental
genus). Palpi of three or four joints, incurved, the 1st very small,
occasionally one joint much more strongly developed than the
others.
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Thorax moderately arched, in a few cases conspicuously so;
scutellum comparatively small, metanotum prominent.

Abdomen elongate and generally cylindrical in the male, pointed
in the female, often laterally compressed in both sexes; normally
6- or 7-jointed ; often contracted at the base. The male genitalia
are complex and prominent, variable in structure, but less so than
in the TrpvnID® ; the female ovipositor short, not prominent, with
two terminal lamellee.

Legs long, slender and delicate, with the coxz as a rule
distinetly enlarged and elongate in all the subfamilies except
ScrariNz, in which they are more nearly normal. Tibie with
spurs at the tips, and often with two or three rows of bristles
affording good classificatory characters ; femora in some groups
more or less flattened and widened.

Wings comparatively broad, oval or slightly elongate, humeral
cross-vein nearly always present, subcostal cross-vein rarely;
auxiliary (or  subcostal ) generally short, rarely extending beyond
middle of wing; 1st longitudinal long, the 2nd longitudinal
absent, the 3rd emerging from the 1st generally about its middle
and ending a little before the wing-tip usually at the spot or
very near where the costal vein terminates. The 3rd vein often
forked, the upper branch often short and so obliquely placed
as to appear as a cross-vein (especially in JMacrocera and Scio-
PHILINZE, in the latter enclosing an additional cell, by cutting off
the basal portion of the marginal cell).* The 3rd vein in two
groups is coalescent with the 4th for a short distance (Macro-
CERINE, CEROPLATINE); the 4th longitudinal is always forked,
at varying distances from the base, the 5th also; in both these
veins, one or both the branches may be indistinct on the basal
portion. Posterior cross-vein present or absent, in the latter case
its absence being due to the coalescence (sometimes only puncti-
form or nearly so) of the 4th and 5th veins. Margial cross-
vein absent ; T discal cell always absent ; 6th and 7th longitudinal
veins more or less incomplete or indistinct in most genera, in a
few well developed, often one or the other rudimentary or absent.
One genus in this family is wingless.f In the SciariNi the
auxiliary vein is always straight and ending free, never united
either to the costa or the lst longitudinal vein; the 1st is
moderately long, the 3rd begins at a right angle, and the anterior
cross-vein is so oblique, and as a rule long, as to appear in a line
with that portion of it after the bend. The 4th vein is forked at

* Being bounded by the 3rd longitudinal vein, instead of the 2nd, this cell
is technically perhaps the submarginal. I propose the name * Sciophiline
cell ” for it, as characteristic of this subfamily.

t "The only doubtful case is Allactoneura, Meij., . v.

} Epidapus, a non-Oriental genus. Winnertz says that E. venaticus, Hal.,
found in Europe, breeds in the rotting stems of Carpinus betule in company
with some species of Campylomyza (Crcrmouvipe). E. scabici, Hopkins,
according to its author, is the cause of some disease in the potato, forming
a kind of scab.
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varying distances from the base according to the species, and
perhaps too much importance has been placed on this as a
character in classification. The 5th vein is widely forked at the
base, the upper branch sometimes detached; 6th incomplete ;
7th rudimentary or absent.

Life-history.—The metamorphoses of a good many species,
mostly European, are known, but no Oriental species has yet
been studied in the earlier stages.

The eggs are laid singly on the underside of a leaf, or on
the pileus of a fungus, but in the case of Sciara they may
frequently be joined together end to end in a long string, and
I have often met with specimens of this genus with such a string
of eggs still attached to the abdomen, from which by slight
pressure further eggs could be made to extrude.

The larva itself has generally the appearance of a very elongate,
sub-cylindrical, semi-transparent, worm-like maggot, of twelve
segments, with a distinct but small head, and yellowish or dirty
white in colour. Osten Sacken’s description of the larva of
Mycetophila may be drawn upon here.

‘““ A distinet horny head ; a fleshy labrum, encased in a horny
frame ; horny flat lamelliform mandibles, indented on the inside ;
maxille with a large coriaceous inner lobe and a horny outside
piece, with a circular excision at the tip ; labium horny, small and
almost rudimentary ; body fleshy, with eight pairs of stigmata.”
One pair of stigmata is on the first thoracic segment, the
remaining seven on the first seven abdominal segments.

The larva possesses antennz, which in most genera are more or
less rudimentary, but in some (Bolitophila, for example, a non-
Oriental genus) they are distinctly jointed. In some genera ocelli
are present. The means of progression are furnished by rows of
short bristles on the under surface.  Most of the larve are
peripneustic.*

Some species spin true cocoons when preparing to pupate,
whilst others construct a rude pupa-case from earthy materials.
Occasionally (Epicypta, a European genus) the larval skin is
adapted to form a cocoon in which to pupate, but the pupa itself
is free. It is smooth, .with more rounded corners than in the
TrpvLinz, the legs and antenna being generally distinetly
recognisable.

Geographical Distribution.— W orld-wide, from the Arectic Circle
to the tropics in both hemispheres, but most abundant in
temperate regions.

In comparing the MYCETOPHILIDE as a family with the other
families of NEMATOCERA, it may be remembered that although the
ScIArINE are usually ranked as a subfamily only of an equal

* In at least one non-Oriental species, Mycetobia pallipes, Mg., from Britain
and North Europe, the larva is amphipneustic, that is, it has a pair of stigmata
at the tail-end and a pair on the first thoracic segment,
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value with the other subfamilies, they possess two tolerably con-
sistent characters that separate them from these other families
taken together; so that many authors regard this family as
divided into two parts, the Mycetophilid part and the Sciarid
part, the former divisible into several well marked subfamilies, the
latter practically represented by the gigantic genus Sciara alone.

The Myecetophilids, taken in bulk, are nearly always recognisable
from the rest of the NEMATOCERA by their much enlarged coxe,
whilst the Sciarids, wanting this particular characteristic, may
be recognised by their reduced venation, in conjunction with the
abnormal obliquity of the anterior cross-vein, which is so parallel
to the lougitudinal axis of the wing as to appear nearly always
as the basal portion of the 3rd longitudinal vein. They can
hardly be mistaken for any other group except some Czcipo-
MYIDZE, but an absolute beginner might confuse them with a small
Plecia, and from this the long slender antennz would at once
distinguish them.

In the generic descriptions Johannsen (Gen. Ins., Fasc. 93,
1909) has been largely relied on, as the latest cosmopolitan worker
in this group, and his characters have been accepted and generally
copied verbatim, except that the descriptions of the venation are
my own, in order that the terminology may be consistent with
that of the remainder of the present work.

Table of Subfamilies.

1. Coxz moderately long; anterior cross-vein
nearly in a line with the longitudinal axis
of the wing. The 5th longitudinal vein
forked near base of wing .............. SCIARINZ, p. 119
Coxe conspicuously elongated ; anterior
cross-vein nearly always sufficiently trans-
verse to occupy generally its normal
TSN pop6R00 At Rdp o ad 40 60 00,604 2.
2. The 4th longitudinal vein arises from the
5th near base of wing; 6th velu more or
HETTR s LT RS B0 A6 0 0 00 6 606 b oy 2l
The 4th longitudinal vein arises opposite or
beyond the origin of the 8rd vein; 6th
vem generally distinet ..............00 4
8. The 31d longitudinal vein forked ; its anterior
branch usually so near its origin and so
transverse that it resembles an additional

cross-vein. Three ocelli present ........ SciopHILINE, p. (8.
The 3rd longitudinal vein not forked ...... MYCETOPHILIN &,
Tp. 80.

4, The 3rd vein not forked
The 3rd vein forked

DiapocipiiyE.*

* Although no species of DianocipriNg, MycETOBIINE or BoraToPniLine has
been found in the East, it seems eminently desirable in the present unsatis-
factory state of our knowledge of this family to include in the table all the
recognised subfamilies, since it is probable that one or all of them really exist
in that region.
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[

. Anterior branch of 3rd vein very long, ending
A0 COBERL, + +ry ik n oo v e aianen 1 O 1A MYCETOBIINZE.

Anterior branch of 3rd vein short, more trans-

verse, ending usually in Ist longitudinal

vein
6. Preefurca of 4th vein arising from 3rd vein
beyond the anterior cross-vein, ¢. e., the
cross-vein is really wanting, and the 8rd
and 4th longitudinal veins are coalescent
for a short distance.................... (7
The 4th vein continuous in nearly the same
line from its origin from the 5th to the
fork ; anterior cross-vein distinet ........ BOLITOPHILINZE.
7. Antennze short and thick-set, often flattened. CEeroPLATINZ, p. 55.
Antenna very long and slender, longer than
the body ...... 00033960000.000600560600 MACROCERINZ, . 49.

Subfamily MACROCERIN .

This subfamily consists of only one known genus, Macrocera,
which is rather easily recognised by the very long antenna (longer
than the body), the superior size of most of the species, the
generally conspicuously marked wings, and the coalescence of a
portion of the 3rd and 4th longitudinal veins.

Genus MACROCERA, My.

Macrocera, Meigen, Tllig. Mag. ii, p. 261 (1803).

Gengja, Lioy, Atti [stit. Veneto (3), ix, p. 229 (1863).

? Macroura, Berendt, Organ. Reste Bernstein, i, p. 51 (1845),
nom. nud.

GENOTYPE, “ Tipula longicornis,” Mg. (1808), according to
some, but the identification seems doubtful. Curtis named M.
Tutea as type (British Entomology, p. 637, 1837).

Head broad,oval, flattened in front; eyes oval, slightly emarginate
at the base of the antennz; ocelli three, of unequal size, placed ina
flattened triangle on the front,theanterior one smaller. Palpi four-
jointed, cylindrical, the 1st joint small, the following subequal, or the
last one longest : antenn® 16-jointed, very long, often much longer
than the body, arcuate, projecting forward, the 1st scapal joint
spheroidal, the 2nd cupuliform, the basal flagellar joints cylindrical,
the others filiform, bairy, on the lower side somewhat setulose,
the last two joints densely covered with longer hairs and setz.
Thorax oval, highly arched ; scutellum small, nearly semi-circular ;
metanotum highly arched. Abddomen depressed, nearly cyhndrical,
in the female widest at the middle, in both sexes with seven
segments. 'I'he genitalia in Macrocera, at least so far as Oriental
species go, are rather consistent. A dorsal plate, oblong (bilobed
or not) or narrowed, a pair of large, rather compressed fleshy

E
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claspers, the 1st joint obtusely conical, the 2nd more or less
similar but more elongate, ending in a pair of short stout
black claws; both joints with rather copious long hairs. A
small inner pair of appendages can also be seen. Legs slender
and long, the fore pair much shorter; tibim with minute spurs;
tibial set@ apparently wanting. Wings hairy or microscopically
setulose, large, broad, with a very broad base, usually longer than
the abdomen, half open when at rest. Costa produced nearly to
the tip of the wing; auxiliary vein short, ending at or before
-one-third of the wing; subcostal cross-vein absent.* The 1st
longitudinal vein long, ending about the middle of the wing;
the 3rd strongly bisinuate, forked near the tip, the upper branch
short, placed usually at an angle of about 45° and joining the
<costa; the 3rd vein coalesces with the 4th for some distance at
ithe point where the anterior cross-vein usually occurs, this latter
wvein being absent, but in at least one species (M. elegans), the
-contact is almost punctiform. The 4th longitudinal vein takes a
-sudden and angular turn upwards just before coalescing with the
3rd and forks very soon beyond the coalescence, the prongs
slightly diverging. The 5th vein forks early and rather abruptly,
the upper branch turning downwards again at the point where it
coalesces punctiformly with the 4th longitudinal, the posterior
cross-vein thus being entirely absent. The 6th vein is com-
paratively close to and more or less parallel with the hinder
‘branch of the 5th, the anterior branch of which is generally rather
‘irregular in outline, though in its entirety forming a gentle curve.
“The 7th vein incomplete, often indistinct.

Range. Europe, the Orient, Australasia, North and South
Anmerica and the West Indies.

Life-history.—Such of the European species as have been
-studied, breed in the rotting stems of Carpinus betulus, but one
species, M. limbata, Winn., also from Europe, is said to breed in
Dcdalia quercina. The perfect insects exhibit a predilection for
nettles, but may occur in any shady, woody spots.

Macroura, Berendt, may be a misprint for Macrocera. Euphro-
syne, Mg. (1800), is not admissible. Macrocera is somewhat easily
recognized by its superior size, very long slender antenne, the
generally present conspicuous wing markings, and the coalesced
portions of the 3rd and 4th longitudinal veins.

Table of Species.

1. Wing with distinet markings .......... 2.
‘Wing entirely devoid of markings . ..... 6.
2. A very large dark brown round spot
filling nearly all the apical half of the
PR - g et ¢ Wi - e g bl o sl ornata, sp. 1., p. 51,
Nosuch mark .....cocovecevicninnan 3.

# Johannsen (Gen, Ins.) says it is present, but I do not find it, and it is not
shown in that author’s figure of the genus,
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3. Costal border very distinctly yellow .... 4.

Costal border without yellow markings .. 5.
4. Costal dark spots three in number, squarish
and well-defined .................. alternata, sp. n., p. 52,

Costal marks ill-defined .
5. All the tip of the wing palely infuscated ;
a brownish streak from costa to middle
of wing, and a smaller brownish streak
before it. Thorax all blackish ...... brunnea, sp. n,, p. 53.
Only & small infuscated spot at wing-tip,
barely reaching beyond upper branch
of 4th vein; the brown mark in the
middle of the wing much darker, and
more clearly cut. Thorax yellowish,
with three blackish stripes .......... elegans, sp. n., p. 54.
6. Species with blackish thorax and brownish
yellow abdomen and legs .......... inconspicua, sp. n., p. 54.
Species with reddish yellow or ferruginous
thorax and abdomen................ ferruginea, sp. n., p. 55.

Savicosta, sp. n., p. 53.

1. Macrocera ornata, sp. nov. (P11, fig. 1; PL I1I, fig. 1.)

3 Q. Head brownish yellow, darker behind in male; lighter
behind in female, vertex, epistoma and face darker brown; palpi
yellow ; antennaz (except lst joint, which is yellow) missing.
Thorax: dorsum shining black, with a few short hairs on
shoulders, posterior corners and scutellum ; traces of a pair of
outwardly curved, well separated rows of microscopic bristly
hairs, Sides of thorax shining black in male, very dark shining
brown (aimost black) in female, also scutellum and metanotum ;
a little yellow around the thoracic stigma. Abdomen wholly
shining black, very shortly pubescent. Genitalia very large
and conspicuous ; a parrow bilobed dorsal plate; a pair of large
thick prominent claspers, the second joint nearly as long but not
so thick as the first, and terminated by a pair of short stout black
claws; an inner pair of small lamelle. The whole organ
brownish yellow with somewhat copious black hairs. In the
female normal, inconspicuous. Legs with coxe and femora
yellow, tibiee and tarsi brownish yellow in male, darker brown
in female; legs minutely pubescent. Wings pale grey; costal
border, marginal cell, upper part of basal cell and basal half
of 5th posterior cell rather bright yellow; a large dark brown
oval spot occupying the greater part of the distal half of the
wing, touching the costa but clear of the hind margin; a
very minute brown speck at absolute tip of wing; two narrow,
dark brown streaks, placed diagonally, the 1st commencing on the
3rd longitudinal vein (a little before the bifurcation of the 4th),
running to the inner hind margin, and crossing the 5th posterior
and anal cells along their centres; the 2nd streak runs from the
upper branch of the 5th longitudinal (close to the large brown

B2
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spot) to the tip of the anal vein on the wing-nargin, Ialteres
dirty yellow, clubs brownish. -

Length 3 61, 2 8 millim.

Described from two males and a female in the Indian Museum
collection, the former taken by me at Darjiling, 28.v. 10, and
the female from Kurseong, 15. viii. 09, taken by Dr. Jenkins.

The antennw of the female were present when the specimen
first reached the Museum, and a note was made that they were
very long and thin and 12- to 14-jointed.

2. Macrocera alternata, sp. nov. (Pl I, fig. 2.)

3 Q. Head nut-brown yellow. Antenne with the two small
basal joints forming the scape brownish yellow, also the basal
half of 1st joint of flagellum, the apical half being black ; remaining
joints of flagellum each with basal half black and apical halt
white, Thorax light chestnut-brown; dorsum dusted with
yellowish grey, with three broad, not very well defined, elevated,
rather darker brown stripes arranged in the pattern common
to this family and the Trevrip&  Scutellum and metanotum
concolorous. .Abdomen of male brownish yellow, with short black
fine pubescence, posterior margins of segment black or blackish,
the colour extending to the posterior half of the 2nd and 3rd
segments ; tip of abdomen blackish; belly mainly similar to
upperside. Grenitalia large and conspicuous, consisting of a rather
large oblong dorsal plate, a pair of elongated, fleshy, brown and
black, two-jointed hairy claspers (the second joint nearly as long
and large as the first), each with a pair of strong short black
tooth-like claws at tip; also a small inner pair of lamelle.
Abdomen of female larger and broader, light brownish yellow,
with a roughened appearance, only the posterior corners of the
segment broadly dark brown, the colour extending well over the
sides ; genitalia small, brown. Legs yellowish, minutely pubes-
cent, darker at tips. Wings pale grey; costal border, marginal
and Ist basal cells yellow; humeral cross-vein with a brown
suffusion, and there are also brown suffusions (mostly rather well
marked) placed as follows:—a squarish spot over tip of auxiliary
vein, a similar one over tip of 1st longitudinal, and another over
tip of upper branch of 3rd longitudinal; an elongated suffusion
over tip of lower branch of 3rd longitudinal, and a larger ir-
regularly oval spot over the bifurcation of the 4th vein, enclosing
the unification of 3rd and 4th veins and extending posteriorly,
gradually fading away along the 5th vein ; base of 3rd vein with
a small roundish spot ; tips of veins almost imperceptibly clouded
at the wing-border. Halteres dirty yellow.

Length 3 6, @ 9 millim.

Described from a single male (fype) in the Indian Mnseum
collection from Naini Tal, 6000 ft., United Provinces, 10.vi. 09,
and a type female in my own collection taken by me at Mussoori,
June, 1909.
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The example representing what I take to be the female of
this species agrees with the male in every way exeept in the
abdomen and its greater size.

3. Macrocera flavicosta, sp. nov. (Pl I, fig. 3.)

Q. Head blackish, except pale proboscis and palpi. Antenna
missing, except scapal (yellowish) joints. Eyes with short white
pubescence. Thorax (slightly damaged), brownish yellow, with
two lateral broad black stripes not reaching the shoulders, and
three median narrower ones attaining the front margin. Scutellum
and metanotum brown, the former with bristles on the hind
border. Sides of thorax yellowish, including humeri, pleurz
brown, moderately shining. Various short bristles on the thorax
and four or five strong post-alar ones. Abdomen black, hind borders
of each segment with a narrow yellow band ; genitalia small, black.
Legs with the cox® and femora yellowish, tibie and tarsi dark
brown. Wings pale grey, hind border and along the veins here
and there very faintly darker; anterior part from costa to behind
the 3rd vein yellow, with ill-defined brown marks as follows:—
at base on tbe costa; a larger one from the costa up to and
including the fork of the 4th vein; smaller ones over fork of 3rd
vein and at tip of wing; also a narrow brown line along the
hinder margin of the yellow part; also between 5th and 6th
veins just below coalescence of 3rd and 4th, and along the
greater part of 6th vein. Halteres brownish yellow.

Length 6} millim.

Described from one example in my collection, without exact data,
but certainly captured by me in the East, most probably in India.
In good condition except for the missing antennw and the little
damage done to the thorax by the pin.

4. Macrocera brunnea, sp. nov. (PL I, fig. 5.)

Q. Headbrownish yellow, mouth-parts, palpi and vertex darker.
Scape yellow, flagellum very dark brown. Thoraz : dorsum dark
brown, with the three usual stripes darker still and more shining,
leaving the shoulders pale yellow, the median stripe attaining the
fore border of the thorax. Sides of thorax yellowish ; pteropleura,
sternopleura,and metapleuradark shining brown. Scutellum yellow,
dorsum brown; metanotum dark shining brown. Abdomen dark
brown, moderately shining, lightly pubescent, a little paler towards
hind margins(inthe type, distinetly and ratherbroadly yellow on 2nd
and 3rd segments). A vellow streak along sides of abdomen; belly
dark brown, pubescent. Legs: coxa yellow, fore pair withabrownish
streak in front, posterior coxe more or less brown on outer side ;
all femora with a row of hairs on underside, in addition to the
minute pubescence on all the legs. Femora and tibis (except fore
femora and major part of fore tibie, which are all yellowish) dark
brown. Wings pale grey, indistinctly clouded at tip ; an irregular
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dark brown suffusion across the centre of the wing, including the
cross-veins, commencing just below the costa and attaining the
middle of the wing ; a second brownish suffusion over the upper
corner of the basal cell. Halteres pale yellow, clubs brown.
Length 5-6% millim.
Described from two specimens in the Indian Museum from
Phagu, 9000 ft., Simla district, 12. v. 09 (Dr. Annandale).

5. Macrocera elegans, sp. nov. (Pl I, fig. 4.)

3. Head brownish yellow ; the three ocelli placed on the frontal
tip (which is black) of the longitudinal elongated convexity on the
vertex. Palpi a little brown. Antennal scape yellow, flagellum
dirty yellow. Thorax brownish yellow ; three blackish brown
stripes of the ordinary pattern, the outer omes shorter ; a small
blackish streak on each side in front of the wing. Scutellum and
metanotum brownish, edges of former a little yellow. Sides of
thorax yellowish. Abdomen brownish yellow, with black hair, hind
margins of segments blackish; belly similar. Genitalia rather
large, yellow, pubescent, 1st joint robust, elongate oval, 2nd
elongate but narrower, with a pair of small black claws at the
tip. Legs yellowish, tibiee and tarsi dirty yellow. Wings nearly
clear; a blackish, zigzag, rather narrow, trausverse band, widest in
the middle, across the middle of the wing from the costa to the
anterior branch of the 5th longitudinal vein ; a blackish apical spot
reaches from the costa to just beyond the tip of the anterior
branch of the 3rd vein. Halteres yellowish.

Length 5 millim.

Described from one male taken by me at Darjiling, 26.v.10,
on the hillside, amongst herbage.

Type in the Indian Museum.

6. Macrocera inconspicua, sp. nov.

3. Head brownish yellow ; antenna lighter, a little paler still
at the joints; palpi brown. Vertex flattened, darker, back of
head dark grey. 7horax brownish yellow; dorsum with three wide,
shining, but not very conspicuous, rather darker, chesnut-brown
stripes, occupying nearly all the surface except the shoulders,
which are yellowish. Pleur shining brown. A minute row of
stiff hairs on each side of the median line, and on the sides of
the dorsum; a pair of long dorso-central bristly hairs, well
separated, on posterior border, and two similar ones on
each posterior corner. Scutellum and metanotum concolorous,
the former with a row of ten stiff hairs, of which the four
middle ones are much the longest. Abdomen: first segment
yellowish, remainder brown, with black posterior margins, the
whole abdomen with rather long black hairs. Genitalia con-
spicuous, dark brown and yellowish, consisting of a large dorsal
oblong plate, and the normal pair of large two-jointed claspers,
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terminating in a pair of black claws at tip. There is a pair of
small inner organs, not easily visible. Whole genitalia with long
stiff black hairs. Legs brownish yellow, tarsi blackish ; femora
with a row of short hairs below ; legs minutely pubescent. Wings
pale yellowish grey, veins yellow ; halteres brownish.

Length 5 millim.

Described from a single male in the Indian Museum from
Kaladhungi, Naini Tal distriet, Kumaon, 28. v. 09.

7. Macrocera ferruginea, sp. nov.

Q. Head whelly reddish yellow, except the brown proboscis
and black vertex. Face rather produced, with a fan-shaped row of
seven or eight long slender bristles just below the antenns, which
latter are reddish yellow, rather closely pubescent. 7Thorax light
ferruginous brown, moderately shining, shoulders more yellowish.
A dorsal, black, distinct but not clearly defined stripe, and traces
of one on each lateral margin, on which are a few bristly hairs.
Abdomen light brown, lightly pubescent, posterior borders of
segments very narrowly darker ; belly concolorous, a little lighter
or darker here and there. Genitalia inconspicuous, very narrow,
pale yellow. Legs pale brownish yellow, tarsi a little darker.
Wings clear yellowish grey ; halteres reddish yellow.

Length 5 millim.

Described from a single female in the Indian Museum from
Bhim Tal, Kumnaon, 4500 ft., 22-27.ix. 06 (Annandale).

Subfamily CEROPLATIN E.

The principal character of this subfamily is the somewhat
shortened and thickened, and generally flattened nature of the
antenng, which are in some cases composed of rather closely
compressed disc-like joints, resembling flat beads on a string.
The absence of the anterior cross-vein, owing to the coalescence
of a portion of both the 3rd and 4th longitudinal veins, is a sub-
family character, in which it resembles the MacCROCERINZ, which
latter, however, are very easily distinguished from it by their very
long graceful slender antenns, always longer than the whole
body.

’this subfamily is probably distributed throughout the world.

Table of Genera.

Veins in hinder part of wing less distinct
than those in anterior half.
Palpi porrect CERrOPLATUS, Bose, p. 56.
Palpi mncurved PrLaTYURA, Mg, p. 68.
All the veins very strong and distinct .. ISONEURONYIA, gen.{nm('}.(,;
-
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Genus CERQPLATUS, Bosc.

Ceroplatus, Bosc, Act. Soc, Hist. Nat. Paris, i, 1, p. 42 (1792).
Cerotelion, Rondani, Dipt. Ital. Prod. i, p. 191 (1856).

Gexoryrs : Rondani designated Platyura laticornis, Mg., as the

type species. This is now considered synonymous with Cerotelion
(Tipula) lineatus, F.

Head small, broadly ovate, flattened in front; eyes oval, some-
times emarginate at base of antenne. Three ocelli arranged in
a transverse curved line in front. Palpi short, not incurved, three
or four-jointed, the 1st joint very small, the following longer,
differing with the species. Antennswe projecting forward, shorter
than head and thorax together, very broad and flat, compressed,
strap-like, 16-jointed, basal joints short, apical joint conical or
bud-like, the intermediate ones much broader than long. Zhorax
ovate, highly arched; scutellum nearly semicircular, metanotum
arched. Abdomen of seven segments, cylindrical or somewhat
depressed. Legs long, the tibi with spurs of unequal length,
lateral tibial setw absent or very minute. Wings microscopically
setulose, shorter than the abdomen, with the base broadly
rounded, decumbent. Costa produced beyond lower branch of
3rd vein ; auxiliary vein long, ending at'about the middle of the
wing, subcostal cross-vein quite near base of auxiliary vein; Ist
longitudinal vein long and straight ; 3rd longitudinal originating
in a wide sweep, bisinuate, the anterior branch very. short, up-
right, united to the 1st longitudinal vein near its tip (Ceroplatus
s.s.) or to the costa just beyond the tip of the Ist longitudinal
(Cerotelion, Rond.). The 4th vein forks soon after quitting the
coalesced portion of the 3rd and 4th veins, the branches gently
divergent; posterior cross-vein normal in length and position,
5th longitudinal widely forked immediately before meeting the
anterior cross-vein; 6th vein long, reaching border of wing, 7th
very short and indistinet.

AT

Fig. 8.—Larva of Ceroplatus.

Life-history.—The larvee live on the underside of tree-fungi
protected by the webs that they spin. Ceroplatus sesioides, a
European species, is said by Wahlberg to live on Polyporus betule,
and this author states that both the larva and pupa of this species
emit a phosphorescent light, whilst the larva of C.mastersi, of
Australia, is also Juminous. .

Range. Europe, Australasia, North and South America; now
recorded from the East for the first time. Johannsen separates
Cerotelion from Ceroplatus; in the Kertész Catalogue they are
united under the latter name.
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8. Ceroplatus gquadripunctatus, sp. nov. (PL I, fig. 6; PL III,
fig. 2.)

Q. Head blackish; eyes separated below the antennz by a
narrow grey line; mouth-parts yellow; antennal scape dirty
yellowish white, flagellum black, the joints much broader than long,
with the apical two or three joints dirty white. Zhoras dull
vellow. Dorsum with an indistinet thin reddish line, slightly
enlarged on the anterior margin. On each side of this line are
two, much shorter, narrow, well separated, distinet brown stripes,
joined in front by a narrow cross-stripe, which latter is placed at
some distance from the anterior margin. These four stripes almost
meet in the middle of the hind margin, where each outer stripe is
enlarged into a triangle placed nearly on the posterior corner of
the dorsum. The space on each side of the posterior half of the
median live, as far as the nearest stripe on each side, is darker
brown. Below the posterior corners of the dorsum is a thin
brown streak. Sides of thorax, the scutellum and metanotum, pale
yellowish white. Abdomen dirty yellow, 1st segment and tip of
abdomen brownish. Belly concolorous, lighter, the middle seg-
ments with a very slightly darker median stripe on the basal kalf,
joined to a wavy transverse line across the centre of the seg-
ments ; abdomen with short black pubescence. Genitalia yellowish
white, inconspicuous. Legs yellowish white, tips of posterior
cox® and bases of posterior femora, brownish, also tips of tibiee;
tarsi rather darker dirty yellow. Wings moderately dark grey,
darker at tip and on distal part of hind border. Two broad,
blackish, distinet’ stripes (ill-defined at the edges) run from the

_costa; the outer edge of the first placed just before the middle of

the wing, the stripe filling the basal third of the marginal cell, but
~not encroaching on the basal cell; the second blackish stripe
begins on the costa, immediately beyond the middle of the wing,
aud is wide enough to enclose the upper branch of the 3rd vein,
extending posteriorly to the middle of the 1st posterior cell, where
it joins the apical darkening of -the wing, thus enclosing, on the
costal border, a roundish clear spot, through the centre of which
rans the 3rd vein; between the two dark stripes the wing on
the costal border is nearly clear for an irregularly square space,
ill-defined at the edges, thus giving the appearance of two distinct
clear spots on the costal border of each wing. Veins brown,
anterior ones, including the 3rd, deeper and stronger. Halteres
pale yellow, clubs brown.

Length 41 millim.

Described from one specimen in the Indian Museum, from
Caleutta, 27.vii. 09, where Dr. Annandale took it from a spider’s
web.

If Cerotelion, Rond., is admitted as generically distinct from
Ceroplatus, the present species will belong to it.
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Genus PLATYURA, Mg.

Platyura, Meigen, 1lig. Mag. ii, p. 264 (1803).
Orfelia, A. Costa, I1 Giambatt. Vico. ii, p. 448 (1857).

GENoryeE : Meigen specified no particular species as the generie
type. Zetterstedt designated P. fasciata, Mg.*

Head small, transversely oval, flattened in front; eyesoval, slightly
emarginate at the base of the antenns; ocelli three, unequal,
closely approximated in a flat triangle on the broad front, the
median ocellus smallest. Palpi incurved, four-jointed, the 1st
joint small, the 2nd oval, equal or shorter than the 8rd, the 3rd
and 4th cylindrical, the 4th longest. Antenna equal to or longer
than the head and thorax taken together, rarely shorter, arcuate,
projecting forward, cylindrical or rather compressed, somewhat
diminishing in diameter towards the apex, 16-jointed, the scapal
joints differentiated, the 1st cupuliform, the 2nd more cyathiform,
the flagellar joints closely sessile. Zhorax oval, highly arched ;
scutellum small, nearly semicircular in outline ; metathorax arched.
Abdomen slender, in both sexes seven-segmented, depressed,
clavate, in tiie male somewhat cylindrical at the base, rarely wholly
eylindrical, ending in a forceps. Legs long, the femora somewhat
thickened, shorter than the tibiz, the tibie spurred, with very
minute sete, one row on the inner side and two rows on the outer,
or the fore pair wholly without. Wings broad, with rounded base,
as long as or a little longer than the abdomen, decumbent, micro-
scopically setulose. Costa ends before tip of wing, subcostal cross-
vein present, placed half way between the humeral cross-vein and
tip of auxiliary veins, joining the latter to the lst longitudinal.
Auxiliary vein generally very short, the 1st longitudinal ending
about the middle of the wing or a little beyond ; the 3rd longi-
tudinal begins at one-third or one-fourth of the wing, distinctly
curved on its basal part, thence nearly straight or gently curved,
its upper branch very short, oblique, and joined either to the 1st
vein near its tip or to the costa; the 3rd and 4th veins coalescent
for a short period, the anterior cross-vein being absent; the 4th
vein forked at various points according to the species, but before
half the length after quitting the coalescent portion; the Sth
vein forked just before the posterior cross-vein which is always
placed at the proximal end of the coalesced veins; the 6th vein
very long, nearly or quite reaching the wing border, nearly straight,
and sometimes more or less indistinet ; the 7th vein short and
indistinet.

Range. Probably world-wide, though none appears to have been
recorded from Africa, and only one (venusta) from Asia.

Life-history—The larvee live in fungi and rotten wood, but
bevond this fact little seems to be known.

* Dipt. Scand. x, p. 4077 (1851).
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Johannsen says a subcostal cross-vein is usually present and

illustrates it in one of his two figures (Gen. Ins. pl. iii, fig. 15) of
the genus, but it does not seem to be present in the species
examined by me; it may, however, easily be overlooked.

without a species.

10.

G

Table of Species.

. Wing with more orless suffused tip, or else

at least the veins distinctly suffused
Wing clear grey or pale yellowish grey ..

. Reddish brown species; very yellowish wing

with brown tip ..........c.... L
Blackish or yellowish species ..........

. Wing-tip distinetly suffused ............

Wing-tip not distinctly suffused, but the
principal veins suffused with dark
[STNFB a6 0600000000050 30000000000

. Extreme tip of wing nearly clear ........
Extreme tip of wing equally suffused ....
. Thorax wholly unicoloroas ............

Thorax with three blackish stripes ......

. Thorax brownish with three darker stripes .

Thorax blackish, with a yellowish median
10 1RO IO S SR A IS

. Thorax lighter brown, with three dark

stripes, shoulders not conspicuously
PR 64600000000006600000000.00800
Thorax darker brown, with still darker
stripes, shoulders conspicuously pale
yellowish ... ... ......ccooanien..

. Abdomen with only two bands, which

CRTANIED 99600 6000660006606099 03000
Abdomen with three or more yellowish
LGN 56000006000005060000300600000

. "Abdomen eight-segmented ..............

Abdomen seven-segmented as nsual
Thorax reddish yellow, with or without
three dark stripes, sometimes nearly
filling the dorsum ..................
Thorax black or blackish, that is, the
ground-colour, apart from the three
stripes, which, if present, may be sub-
contiguous and occupy nearly all the
MR 00 0.0 09 00,0900000900000 8000 0
Basal section of 4th longitudinal vein
(7. e., anterior to the fork) one-third as
long as fork. Thorax wholly reddish
yellow, unmarked .............co0uun
Basal section of 4th vein much less than
one-fourth the length of the fork.
Thorax reddish yellow, with three
dark stripes . ...oovvieeeniiieenn.n

Zelmira, MgZ®(1800), is inadmissible, having been instituted

2.
8.
_grandz's, sp. n., p. 60.
4.

p. 60.
suffusinervis, sp. n.,
5.

6. p. 61.
apictpennis, sp. n.,
affinis, sp. ., p. 62.

7.

Saviventris, sp. n., p. 62.
marginata, sp. n., p. 62.

vicina, sp. n,* p. 63.
venusta, Wlk., p. 63.

9.
octosegmentata, sp. 1.,
[p. 64.

L,
13.

12,

longifurcata, sp.n., p.65.

* Possibly a variety of P. marginata.
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12. Antenne brownish yellow; all the veins

equally distinet ..........c.00vennn. ruficornis, sp. n., p. 64.
Antenna black; veins in posterior half of [p. 65.
wing very indistinet ................ indistineta, sp. 1.,
13. Abdomen wholly black ............... . funerea, sp. n,, p. 65.
Abdomen with margins of segments J
I E S5 660 600666 60088066 0000860 14.

14, Posterior cross-vein longer and much more’
transverse ; base of 3rd and 4th, 5th
and 6th veins indistinet ............ Savomarginata, sp. n.,
Posterior cross-vein shorter, nearly longi- [p. 66.
tudinal; all veins very distinet and
black; cox@ yellow, femora and tibie
distinetly smoky .................... Sfumipes, sp. n., p. 66,

9. Platyura grandis, sp. nov. (PL I, fig. 7.)

3 Q. Head: vertex and back of head black, face and palpi
brown ; antennal scape brown, flagellum reddish yellow. Z%horax:
dorsum dull black, with greyish dusting towards the sides and
below the shoulders. No conspicuous macrochmtal bristles,
apparently ; a few short stiff bristles in front of the wings,
and here and there laterally; sides reddish brown. Scutellumn
with posterior border a little yellowish, the metanotum with
grey dusting. Abdomen: 1st segment black (in male with a
very narrow pale yellow hind margin); rest of abdomen mainly
reddish yellow ; base of 2nd segment black, base of 3rd yellowish
(less distinet in male), dorsum of segments blackish in male;
a faint violet-greyish ' tinge at basal corners of 4th and
5th segments in female; belly reddish brown, with blackish
marks ; violet-grey at base of middle segments in female.
Genitalia not easily viewed owing to the specimens remaining
in copula, but apparently normal. Legs ; coxm yellowish, fore pair
brown at base, anterior pairs white-dusted in front; femora
yellowish, posterior ones with a black streak below at base, hind
femora in female nearly wholly brown; tibiz and tarsi blackish
yellow. ¥ings pale yellow, hinder part at base nearly clear. A
brownish suffusion at tip, extending inwards as far as the tip of
upper branch of 3rd vein, and lower branch of 5th ; the colour
not, quite so dark at absolute tip. Halteres yellowish.

Length 9 millim.

Described from a male and female, taken in cop., 22.vi.05
(types), and a female on 26.vi. 05, all captured by nie at Mussoori.
A very handsome species. In mycollection.

10. Platyura suffusinervis, sp. nov. (Pl I, fig. 9.)

3 Q. Head wholly black; ocelli large and distinct.  Thorax :
dorsum, scutellum, metanotum; and pleurz moderately dark
shining brown dorsum with rather close dark brown pubescence,
and with some bristly hairs towards side margins ; sides of thorax
and shoulders yellow. _Abdomen: dorsum blackish, pubescent ;
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hind margins of segments yellow, the colour extending to, and
widening at, the sides ; belly black. Genitalia of male composed
of a short, very broad, dorsal plate continued over the sides, a
pair of claspers with bilobed second joint and some other elongate
slender appendages ; the whole organ brownish yellow, pubescent ;.
concealed 1n female, with a pair of small conical moderately thick
grey appendages. Legs: cox® and femora brownish yellow, the
former with a brown streak on the onter side; tibie and tarsi brown.
Wings pale grey ; all the veins very narrowly suffused. A broad
light brown stripe from end of 1st longitudinal vein, passing
diagonally just before the middle of the wing to the anal border;
this stripe a little widened in the middle; a narrow similarly
coloured stripe from the middle of the 3rd vein diagonally to.
the middle of the upper branch of the 4th.

Length 23 millim,

Described from a male and female in perfect condition in
the Indian Museum collection, taken in cop. by Lt.-Col. Hall at
Sylhet, 10.iv.05. A very distinct species, also conspicuous by
its small size and more robust appearance compared with the
other Oriental species.

11. Platyura apicipennis, sp. nov. (PL 1, fig. 8; Pl 11T, fig. 4.)

Q. Head rather dark brown, vertex yellowish; ocellar protu-
berance blackish. Antenne with the 1st joint of scape yellow,
2nd brown ; flagelluin black, 1st joint a little longer than the
others. Underside of head, and wmouth-parts, yellow. Z%horax
yellow, semi-transparent ; * viewed from a different direction the
dorsum appears pale blackish grey, with a tinge of whitish
reflections here and there. Entire surface covered with short
black hairs, which are longer and bristly about the side margins.
above the wing. Scutellum concolorous, with a few hairs; sides
of thorax yellowish; metanotum and metapleur concolorous,
slightly dusted with grey. Abdomen moderately shining black,
minutely pubescent, 1st segment nearly wholly so, the others each
with a broad bright yellow posterior margin, which is widest in
the middle (and 1s probably more or less variable), extending to
nearly half the segment in the case of the 3rd; belly mainly
yellow. Legs: coxwm and femora yellow ; tibiz brownish yellow ;
tarsi black.  Wings yellowish; a blackish suffusion towards tip,
placed just beyond the upper branch of the 3rd vein, the absolute
tip being, however, not quite so dark. Halteres brownish yellow.

Length 5% millim.

Described from a single male in the Indian Museum from
Naini Tal, 6000 feet, 2. vi. 09.

* The pin bearing the specimen can be seen through the thorax,
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12. Platyura affinis, sp. nov.

Q. Very near apicipennis, but the thorax has three distinct
black stripes of the usual pattern; sternopleura dusted with blue-
grey. The terminal lamell of the ovipostor can be seen, being
small, slightly conical, yellowish. The extreme tip of wing, though
lighter than the apical dark suffusion, is still much darker than the
corresponding part in apicipennis.

Length 5 millim.

The single specimen is from Darjiling, 25. v. 10, taken by me.

Type in the Indian Museum.

18, Platyura marginata, sp. nov. (Pl III, fig. 3.)

3 Q. Head brownish yellow, vertex and back of head brown,
palpi yellow. Antennal scape yellow, flagellum blackish, the
joints with a greyish tinge on basal half. Thorax brownish,
three darker dorsal stripes are visible, seen from behind; a con-
siderable amount of rather stiff black pubescence over the dorsal
surface, becoming bristly at the sides above the wings; sides
vellow, pleurse rather dark brown. Scutellum and metanotum
brown, former yellowish below posterior margin. Abdomen
blackish ; segments with moderately wide, yellow posterior
margins, broadest on 2nd to 5th segments; abdomen minutely
pubescent. Genitalia large and conspicuous ; a large thick upper
plate, somewhat narrowed on the apical half, below which is a pair
of large, very conical, two-jointed claspers with strong black claws
at their tips; a small ventral plate with a row of spines on
posterior margin; the whole organ blackish brown, except the
apical part of the claspers and the ventral plate, which are yellow.
Legs pale yellowish, tarsi black. Wings pale yellowish grey, con-
siderably iridescent, tip slightly suffused, the darkening extending
nearly to the upper branch of the 3rd vein. Halteres yellowish.

Length 45-5 millim.

Described from two males from Naini Tal, 6000 feet,
3 and 10. vi. 09.

Type in the Indian Museum.

A specimen in the same collection, also from Naini Tal, 10.vi.09,
is evidently the female of this species. It agrees in all particulars,
except that the pleura are not darker than the rest of the sides of
the thorax, and that the abdomen is broader, the yellow bands
narrower, and the infuseation of the wing-tip less distinct.

14. Platyura flaviventris, sp. nov.

Q. Head brownish yellow, vertex black ; antenna black, scape
a little yellowish. Thoraw (slightly damaged) blackish, anterior
and lateral margins of dorsum yellowish, and apparently with a
narrow yellow median stripe. Metapleura with a little grey
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dusting ; metanotum dark brown, shining. Abdomen dark brown,
moderately shining ; base of 1st segment and posterior borders
of all the remainder with a distinct, moderately wide, pale yellow
band. Belly yellow; genitalia consisting of two small yellow
narrow appendages. Legs: cox® and femora brownish yellow,
tibiee and tarsi darker. Wings pale grey, tips pale blackish as far
inwards as the tips of the upper branch of 3rd vein and the 5th
vein.

Length 5 millim.

Described from one female in the Indian Museum, taken by me,
23. ix. 08, at Darjiling, 6000 feet.

15. Platyura vicina, sp. nov.

Q. This species is considerably like P. marginatae, differing
essentially in the much darker thorax with still darker stripes;
the shoulders being pale yellowish and conspicuous. The
scutellum and metanotum are also dark shining brown; the
abdominal bands are wider than in P. marginata Q. The basal
segment is wholly dark brown.

Length 4 millim.

Two females in the Indian Museum from Naini Tal, 3. vi. 09.

16. Platyura venusta, Walk.
Platyure venusta, Walker, Ins. Saund., Dipt. pt. v, p. 421 (1856).

Q. Head brownish yellow, frons blackish, vertex black, with a
little whitish reflection in certain lights; scape brownish yellow,
flagellum black. 7"koraz bluish black, with bluish grey reflections,
the dorsum with short black hairs ; apparently some longer stiffer
lateral bristly hairs. Viewed from in front three black stripes
can be more or less distinctly seen. Sides of thorax bluish black
with whitish grey reflections; scutellum and metanotum econ-
colorous. Abdomen black, with short black pubescence ; a creamn-
coloured, well-defined band to the hind margins of the 2nd, 3rd,
and 4th segments. Genitalia inconspicuous. Legs brownish
yellow, coxa with whitish reflections ; base of femora, especially
the hind pair, blackish; tibie and tarsi blackish ; anterior tibie
with comparatively small spines of unequal length, hind tibie

* with longer spines of equal length. Wings pale grey, tip blackish;
venation normal. Halteres brownish yellow.

Length 6 millim.

Type. The location of this is unknown.

Redescribed from two females in the Indian Museum, from
Bareilly, United Provinces, 15-22, iii. 07, and Chittagong, Assam,
14.v1i. 08, the latter taken by Lt.-Col. Hall. There are four
specimens in the Pusa collection, from Pusa, 16.iv. 07, iv. 08,
v. 07, and from Chapra, Bengal.
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There can be no reasonable doubt of the correct identification of .
this species. Walker described it from the ¢ East Indies.” . His.
‘ testaceous stripe on each side” is a thin yellowish line from
above the humerus, running below the lower edge of the dorsum,
nearly to the wing-base. .

17. Platyura octosegmentata, sp. nov.

3. Head yellowish, vertex rather brownish ; ocelli distinct, on a
dark, slightly elevated tubercle. Antenne reddish yellow, also
back of head. Zhorax brownish yellow; dorsum with short
scattered black bristles and the lateral margins with stronger
ones, especially behind the wings; a few below the shoulders, and
a few on the posterior corners, each of which latter bears a large
round black spot. Scutellum yellow, with a row of nnmerous
bristles extending over nearly the whole length of the margin.
Abdomen  distinctly 8-segmented; first two segments wholly
yellowish ; remainder more or less marked with brown towards
sides and hind margins; belly yellowish ; abdomen above and
below with short black pubescence. Genitalia yellowish, incon-
spicuous, apparently normal, the second joint of the claspers long
and slender. Legs: coxa® yellowish; tibim dirty yellowish white,
tarsi blackish. Wings pale yellowish grey ; halteres yellow.

Length 3 millimn.

Described from a single male taken by Mr. A. D. Imms,
9.ix. 09, at Allahabad, United Provinces, and kindly presented
by him to the Indian Museum.

The abdomen has normally seven segments in this genus; I do
not know of any exceptions, but refrain nevertheless from estab-
lishing a new genus at present for the reception of this species.

18. Platyura ruficornis, sp. nov.

Q. Head rather deep brownish yellow; antenna concolorous,
considerably pubescent ; vertex blackish, palpi a little darker.
Thoraz, scutellum and metanotum concolorous. Dorsum of thorax
covered with short black pubescence, which becomes strongly
bristly on the margins, above the wings. Scutellum with a row
of bristly hairs on posterior margin, with some smaller ones below
these, dorsum bare. _Abdomen apparently variable; in one °
example wholly light brown, in two others more yellowish brown,
with the posterior parts of the segments more or less black. Legs
dirty yellowish; cox® brighter and rather darker, tarsi black.
Wings distinetly yellowish ; balteres brownish yellow.

Length 3—4 millim.

Described from two specimens from Sylhet, Assam,’2.ii. 05 and
30.1i. 04, and one from Naini Tal, United Provinces, 10.vi. 09.
All in the Indian Museum.
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19. Platyura indistincta, sp. nov.

d. Near ruficornis, but the antennz are black, broader, and
flatter. A little more yellowish about the abdomen. The
anterior branch of the 3rd longitudinal vein much closer to the
tip of the auxiliary vein than in ruficornis. All the veins behind
the 3rd longitudinal very indistinet, though perceptible under
close observation. Genitalia normal, black, pubescent ; 1st joint
comparatively large, the 2nd consisting of a black hook.

Length 4% millim.

Described from one male (Zype) in the Indian Museum, from
Kurseong, 20. vi. 10 (Dr. Annandale).

20. Platyura longifurcata, sp. nov.

3 9. Head mainly black. Proboscis, palpi, and base of
antenn® brownish yellow. T%orav rather dark brownish vellow ;
the usual three darker stripes present but indistinet, the whole
dorsum with rather thick black pubescence. Scutellum and
metanotum concolorous ; sides of thorax barely lighter. Abdomen
blackish, pubescent, hind margins of segment dull yellowish ; belly
yellowish. Genitalia consisting of a pair of fleshy bilobed forceps,
the upper piece larger and longer than the lower one. Legs dirty
yellow, tips of tibie barely darker. Wings grey, veins distinct;
the 4th longitudinal vein forking very near its base, the petiole in
one example (type) less than a fourth, in the other example about
one-sixth, the length of the branches. Halteres blackish.

Length 4% millim.

Described from two specimens from Kurseong, 24-26.1ii.10
(Dr. Annandale).

21. Platyura funerea, sp. nov.

Q. Head nearly black, palpi pale yellow, long and thin ; scape
of antenn® bright reddish yellow, flagellum black ; a small trans-
verse ridge over the base of each antenna. Ocelli two only,
very distinet. Zhoraz dull black, shoulders greyish, pubescent,
bristly towards side margins ; a little yellowish above the pleure
in front of the wings. Sides of thorax dark brown or blackish ;
scafellum and wmetanotum dark brown.  Abdomen blackish,
pubescent; the basal part of the middle segments rather
brownish. ZLegs pale yellowish, coxz with black hairs at tip,
tibiee brownish, tarsi black. Wings yellowish ; halteres brown.

Length 4 millim.

Described from a single example in the Indian Museum
collection from Gangtok, Sikkim State, 6150 feet, 9.ix. 09.

Three ocelli is the normal number, but I refrain from
establishing a genus for this species, as I am unaware whether
any other species possesses less than the normal number.

F
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22. Platyura flavomarginata, sp. nov.

3. Head black, palpi yellow, scape, base of 1st flagellar joint,
and underside of one or two succeeding joints, brownish yellow,
rest of flagellum black. Thoraxr dark, moderately shining
mahogany-brown, with a little grey dusting viewed from certain
directions ; indistinctly marked with three stripes; lateral
margins a little brown, shoulders yellow. Secutellumn, metanotum,
and pleuree dark brown. Abdomen black, pubescent, posterior
margins of segments rather broadly yellow, 1st segment and
tip wholly black. Belly similar. Genitalia distinct, black, hairy,
having a pair of pointed claspers and a smaller yellow internal
organ. Legs pale yellowish, tibim brownish yellow, tarsi black..
Wings pale yellow ; halteres brownish yellow.

Length 4} millim.

Described from a single male in the Indian Museum from
Naini Tal, 6000 feet, 3. vi. 09.

23. Platyura fumipes, sp. nov.

Head yellowish. Proboscis blackish above at the base. Frons
shining dark brown, with a median impressed line; back of head
still darker brown. Antennal scape yellow, flagellum wholly
black. Thorax: prothorax yellow, distinetly delineated from the-
rest of the thorax, which is blackish. Black hairs on the yellowish
shoulders. Dorsum dark grey, with rather thick but short black
hairs ; the usual three black stripes, a little indistinetly outlined
but easily visible when seen from behind. Viewed from in front
the dorsum appears mainly light grey. Sides of thorax blackish,.
with a slight grey reflection. Abdomen blackish, with short pale
bairs, posterior borders of segments distinctly but not widely pale
ye]lomsh Belly similar.  Legs: coxe brownish yellow, with a
short blackish streak at the tip, on anterior side on the fore pair,
on outer side on posterior coxe. Femora dirty yellow, a little
black at the base and tips, especially on the hind pair. Tibiz and
tarsi pale smoky yellow. Wings grey; veins very distinct, black,
venation normal. Halteres brownish yellow.

Length 8 millim.

Described fron one male from Peradeniya, Ceylon, 22. vii. 10.

Type in the Indian Museum.

Genus ISONEUROMYIA, gen. nov.

This genus approximates most closely to Platyura. The
characters are as follows :— J

Head : antenn® considerably flattened, rather more so than in
Platyura, scapal joints cup-shaped, subequal ; the fourteen flagellar
joints subequal, the last one a little longer, the first much narrowed
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at base. Palpi elongate, incurved. Ocelli very distinct, placed on
a vertical protuberance, the outer ones very large, the middle one a
little below the others. Wings with all the veins equally and very
strongly developed, except the almost obsolete base of the 4th vein.
Auxiliary vein ending before the middle of the wing, just beyond
the base of the 3rd longitudinal ; subcostal cross-vein placed
just beyond the humeral cross-vein. The 1st longitudinal vein
thickly spinose with several rows of small spines, the remaining
veins each with a single row of microscopic spines. Posterior
cross-vein in its normal position at proximal end of the coalesced
portions of the 3rd and 4th veins. The 5th, tth, and 7th veins
equally strong, arising close together near the base of the wing,
this strength of the veins being the chief generic character.
Range. Assam, Ceylon.

24, Isoneuromyia annandalei, sp. nov. (Pl III, tig. 5.)

Q. Head mainly blackish, frons bare, with blue-grey dusting,
whitish above the antennz, ocellar protuberance blackish. Some
stiff black hairs behind the head. Epistome and palpi from
creamy white to brownish yellow. Antenna yellowish to reddish
brown, a little blackish in some specimens. Proboscis brown.
Thorax blackish. Dorsum with blue-grey dusting, a median
black (not always very distinct) stripe which may be widened in
the middle and which dies away towards the posterior margin.
Anterior margin of thorax, just below dorsum, light creamy
yellowish, the colour extending narrowly laterally.  Sides of
thorax brownish, pleurs with white or bluish-white dusting, also
the metanotum. Whole thorax shortly pubescent, some stiff
bristles below the brownish humeri, and on the lateral margins
of the thorax. Scutellum with stiff hairs on the hind margin.
Abdomen black, minutely pubescent, base of each of first five
segments with a somewhat narrow but distinct yellowish band,
which appears snow-white if viewed from in front, last segment
all black. Genital organs small, oval, creamy yellow. ZLegs: coxa
yellowish, with some stiff hairs, black at tips, fore pair blackish
on outer side. TFemora brownish yellow, irregularly blackish at
base and tips, with short blacl hairs, which are generally stronger
on the upper side, giving it a blacker appearance. In one
example all the femora nearly wholly-black. Tibise and tarsi
blackish., Wings pale grey, rather glassy in appearance, distinctly
iridescent. All the veins very distinctly brown, and all of equal
strength (except basal part of 4th longitudinal). A brown suf-
fusion towards the wing-tip, darkest on its anterior part,
commencing on the costa, exactly by the upper branch of the
3rd vein, and extending hindwards and outwards in gradually
diminishing intensity, sometimes retaining its dark colour as far
as the hind margin. A narrow brown suffusion over the coales-
cence of the 3rd and 4th veins and along the faint basal part of

F2
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the 4th vein. The markings vary within reasonable limits.
Halteres clear orange-yellow.
Length 9-10 millim.
Described from a nearly perfect female in the Indian Museum
from Sylhet, 27.v.05 (Lt.-Col. Hall, type), and four females in
my collection from Kandy, Ceylon, v. and vii. 09 (E. E. Green).
Apparently the largest known Oriental Mycetophilid.

.

Subfamily SCIOPHILIN .

This subfamily is represented by a well-circumscribed set of
species numerously distributed throughout the world and possess-
ing & characteristic cell formed by the upper branch of the 3rd
longitudinal vein being so short, so upright, and placed so soon
after the origin of the vein, as to be almost parallel to the upright
short basal section of the vein, thus enclosing a more or less four-
sided cell, which I propose to term the ¢ sciophiline cell,” from its
being peculiar to this group.  Anterior cross-vein present,
subcostal cross-vein present or absent, posterior cross-vein always
absent. Two or three ocelli present, always remote from the eye-
margins except in one (non-Oriental) genus, Eudicrana, Loew.

Table of Genera.

The 4th longitudinal vein forks at or a little
beyond anterior cross-vein ; fork of 6th
longitudinal vein beyond fork of 4th .. Scropuira, M., p. 68,
The 4th longitudinal vein forks at least the
length of the anterior cross-vein beyond
the latter.
The 38rd longitudinal vein very sinuate.
Auxiliary vein ends free or in the
costa beyond the sciophiline cell.
Three ocelli, the middle one only a
little smaller than the laterals ... ... PoryLEPTA, Winn,,
The 8rd longitudinal vein straight or gently - [p.78.
curved. Auxiliary vein ends either
in the costa, in the lst longitudinal
or free. Ocelli two or three; when
three, pluced together in a triangle in
middle of frons, the middle ocellus
TIR7 SHI5 66 000000008460 08660 6 6 Mrycoxyia, Rond., p. 70.

Genus SCIOPHILA, M.

Sciophila, Meigen, Syst. Besch. i, p. 245 (1818).
Lasiosoma, Winnertz, Verh. zool-bot. Ges, Wien, xiii, p. 748
(1863).

GENOTYPE, S. hirta, Mg., as designated by Curtis (British Ento-
mology, p. 641).
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Head small, spherical, flattened in front, placed low upon the
thorax; eyes oval, slightly emarginate at the base of the antenns,
almost reniform ; ocelli three in number, arranged in a flattened
triangle upon the broad front or more rarely upon the vertex, the
middle one only slightly smaller than the laterals. Palpi incurved,
four-jointed, the 1st joint very small, the 2nd and 3rd subequal,
the last longer than the others taken together ; antennz pro-
jecting forward, arcuated, somewhat compressed, 16-jointed,
the two basal joints cupuliform, hairy. ZThoraw oval, highly
arched ; mesonotum long and thickly haired, not setose ; scutel-
lum very small; halteres with short petiole and elongate knob.
Abdomen seven-segmented, cylindrical, somewhat constricted at the
base ; hairy in the male, with blunt extremity and small forceps.
Legs moderately long ; the tarsi of the fore legs double the length
or rarely more than double the length of the tibiw; the tibim
with spurs and with lateral sete, the fore pair with one or two,
the middle pair with three and the hind pair with four rows, the
inner rows with only few and weak setee. Wings elongate oval,
with rounded base, longer than the abdomen, hairy ; hairs some-
times visible to the naked eye. The costa extends considerably
beyond the posterior branch of the 8rd longitudinal vein, but does
not reach the tip of the wing. The auxiliary vein ends at about
the middle of the wing; the 1st longitudinal is long, nearly straight,
the 3rd originating from it before the middle of the wing and at
a right angle, thence curving gently to the border; the upper
branch of it is very short, nearly upright or moderately oblique
and placed more or less parallel with and quite close to the erect
basal portion of the vein, so as to enclose a quite small oblong,
square or rhomboidal cell. This cell is characteristic of the sub-
family and may be known as the sciophiline cell,* and the anterior
cross-vein is always at its lower basal corner. The 4th longi-
tudinal vein forked near the base, the 5th forked at or beyond the
middle; the posterior cross-vein absent, 6th longitudinal in-
distinet and incomplete.

Fig. 9.—Larva of Sciophila.

Range. Including Lasiosoma, Winn., which Johannsen cousiders
synonymous, the present genus occurs in Hurope, Australia,
North and South America, and the West Indies, but it has not
been previously recorded from the East.

* This is an original suggestion as a name for this cell, which does not
appear to have been previously named, yet relerence to it is frequently
necessary. It might technically be considered the marginal cell but it is never
referred to thus,
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Life-history. The larvee of most species of Sciophila live not in
fungi but on the underside of the pileus, protected by a coarse
webbing spun by them. They are more elongate than most
Mycetophilid larvee, and the pupa is encased in a close cocoon of
silk. A peculiarity of the larvee of some species of this genus is
their vivid luminosity, Hudson mentioning a New Zealand species
which gave out enough light to be easily visible several feet away.

In Kertész's Catalogue of the Diptera, Lasiosoma is admitted as
a separate genus and Mycomyia (Mycomya), Rond., given as a
synonym of Sciophila. Winnertz's Sciophila is an incorrect inter-
pretation of the genus, which was established by Rondani in 1856,
and all the species placed by Winnertz in his Lasiosome fall into
the present genus. Winnertz’s Sciophila = Mycomyia, Rond.

25. Sciophila bicolor, sp. nov. (PL I, fig. 10.)

Q. Head black, palpi yellowish ; scape and base of flagellum
reddish yellow, the remainder black. T%orax wholly black, dorsum
shining, and with rather long, somewhat shaggy, vellowish hairs,
which extend a little over the sides, shoulders, humeri, scutellum,
and metanotum ; the scutellum also with a row of distinet long
stiff yellow hairs. _Abdomen wholly black, rather shining, with
short brown hairs; belly similar. Legs mainly yellow, narrowly
blackish at junction of coxs and femora; coxz with moderately
long soft yellow hairs ; hind femora rather broadly black at base
and tip ; tibiz barely darkened towards tips; tarsi black. Wings
pale yellowish, considerably iridescent, the sciophiline cell exactly
square, small, placed immediately below the upper branch of the
3rd vein. Halteres yellow.

Length 3 millim.

Described from two females in the Indian Museum from Darji-
ling, 7000 ft., 7 and 8. viii. 09 (Paiva) (including type), and two
females, 28.v. 10 (Brunetts).

Genus MYCOMYIA, Rond.

Mycomya, Rondani, Dipt. Ital. Prod. i, p. 194 (1856).

Sciophila, Meigen (part.).

? Sciobia, Loew, Bernst. u. Bernst.-fauna, p. 33 (1850).

Sciophila, Winnertz, Verh. zool.-bot. Ges, Wien, xiii, p. 707 (1863).

Empheria, Winnertz, loc. cit. p. 738,

? C(’rlleplm)?ophila, Philippi, Verh. zool.-bot. Ges. Wien, xv, p. 618
865).

Neoempheria, Osten Sacken, Cat. N. Amer. Dipt. p. 9 (1878).

GexNorYee, M. margineta, Mg., designated by Rondani.

Head small, flattened in front, placed low upon the thorax ;
eyes elongate oval, or round; emarginate at the base of the an-
tenn®; ocelli two or three in number, placed close together upon
a rounded, frequently blackened area; when three ocelli are
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present they are placed close together in a triangle, the median
-one very minute; proboscis very short. Palpi incurved, four-
jointed, the 1st joint very swmall, the 2nd somewhat longer, but
shorter than the third, the 4th usually as long as or longer than the
three preceding taken together ; face more orless wide. Antenna
projecting forward, arcuate, longer than the thorax in the male,
subequal in the female, somewhat compressed, 16-jointed, the
scape differentiated, the first two joints cupuliform, setose at the
tip; the flagellar joints cylindrical, pubescent. Thoraz highly
arched, ovate ; scutellum small, semicircular in outline, metanotum
steep. Abdomen slender, seven-segmented, constricted at the
base, usually somewhat clavate, particularly in the male, de-
pressed behind,-in the male ending in a small forceps, in the
female with a short ovipositor terminating in two small lamellz.
Legs: coxa elongate, somewhat setose; legs long and slender;
femora ciliated on the flexor surface ; tibi with lateral sete, the
fore and middle pairs with two, the hind pair with three ranges,
the inner row particularly delicate. ~Wings microscopically setu-
lose, somewhat projecting beyond the tip of the abdomen. The
costa ends at the tip of the wing or a little before it. The
auxiliary vein ends either free (sometimes indistineily), or in
the costa, or in the 1st longitudinal vein. The 1st longitudinal
straight or but little curved, the 3rd beginning at a distinet
-angle, thence straight or nearly so. The sciophiline cell of variable
length according to the species. The 4th longitudinal vein forked
at or before the middle of its length beyond the anterior cross-
vein; posterior cross-vein absent; 5th longitudinal vein widely
forked at about the middle of the wing, the 6th and 7th incomplete
.and indistinct.

Range. Europe, the Orient, Australasia, North aud South
America, West Indies, Africa. It occurs also in Baltic amber and
in recent copal from Zanzibar.

Life-history. Nothing seems to be known of the metamorphosis
of any species of this genus, except that the larva have been found
in fungi and rotting wood.

The species placed in the Sciophila of Winnertz belong here.
Neoempheria, Os. Sac., is hardly a valid genus and is sunk in
Mycomyia. Two queried synonyms are culled from Johannsen’s
work on this family.

Table of Species.

1. Auxiliary vein ends free, abruptly ; sub-
costal cross-vein present ............ Saviventris, sp. n., p. 72.

Auxiliary vein ends either in costa or 1st

longitudinal vein; subcostal cross-

vein present or absent .............. 2.
2. Auxiliary vein ends in costa; subcostal
CrosS-vein present .........eoouaen.. 3.

Auxiliary vein ends in 1st longitudinal ;
subcostal cross-vein absent .......... 6.
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3. Wing with distinet markings.......... 4,
‘Wing quiteclear .................... 5.
4 (a). Basal third of wing infuscated, and
with a band beyond the middle .. &ifascipennis, sp. n., p. 72.
(b). Apical fourth of wing infuscated, also
the posterior margin and the sciophi-
line cell, both slightly .......... tinctipennis, sp. n., p. 74
(¢). Apical and hind margins of wing in-
fuscated, also the inner and outer

sides of the sciophiline cell ...... Sferruginea, sp. n., p. 74.
(4). Tip of wing broadly infuseated, also
a band before the middle ........ basalis, sp.n., p. 78.
5 (a). Thorax yellowish, with three distinet
black stripes.................... trilineata, sp. 1., p. 75.
 (8). Thorax brownish yellow, with three
faint dark stripes................ indefinita, sp. n., p. 76.
(¢) Thorax dark grey, slightly dusted
with violet .................... indica, sp. n., p. 76.
6. Thorax all brownish yellow, two very
narrow median brown lines.......... Savithorax, sp. n., p. 77.

Thorax with all blackish dorsum except
margin and shoulders; 3rd longitudinal
vein curved conspicuously downward , cwrvilinea, sp. n., p. 77.

From the insufficiency of the description, and no mention being
made of the veins, it is impossible to include in this table
Doleschall’s tropica, which I should have been glad to add as it is
the only previously described species from the East, but it has not
yet been found in India.

26. Mycomyia flaviventris, sp. nov.

& Q. Head: frons and vertex brown, antennal scape yellow,
flagellum dark brown, with greyish pubescence. =~ Underside of
head, and the palpi, reddish brown. Zheraxz yellowish, paler on
shoulders. Dorsum with three practically contiguous broad dark
brown stripes, the median one reaching the anterior margin.
Bristly hairs on dorsum and moderately strong bristles about the
lateral margins. Scutellum yellow, with four strong bristles on
hind margin, outer pair the larger, metanotum and metapleura a
little darker. .4ddomen : upperside dark brown, belly yellowish.
Genitalia enclosed within a large V-shaped ventral plate, the
exact structure not visible ; dark brown. Legs: coxe yellowish,
femora much ligbter, tibiee dirty yellow, tarsi blackish. Wings
nearly clear, halteres brownish.

Length 8 millim. .

Described from a single male in the Indian Museum from
Kurseong, 5000 ft., 3. vii. 08, taken by Dr. Annandale; and from
a single female, which I refer to this species, from Ohiya, Ceylon,
ii. 07 (Green), in my collection.

27. Mycomyia bifascipennis, sp. nov. (Pl III, fig. 6.)
3. Head wholly brownish yellow, with short black hairs; palpi
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and ocellar triangle blackish.  ZThorax brownish yellow, with
short black hairs and stronger bristles. Anterior margin narrowly
brown, the colour forming a median stripe, not attaining the hind
margin, and also extended laterally from the shoulders. Bristles
along sides of dorsum rather strong and numerous, also a strong
one on each posterior corner, and a pair on the tip of the scutellum.
Pleurse and metanotum brown. _dbdomen yellowish, with short
black pubescence ; 1st segment all yellow, remainder with
posterior half of each segment black. ‘Genital organs very con-
spicuous and peculiar: a high hood-shaped dorsal plate extending
downwards at the sides, a slightly curved, very large ventral
plate produced at the tip into two long finger-like projections ;
a pair of elongate appendages emerge from the inner cavity,
bearing oval, lamella-like tips, and below these are traces of a
pair of slender finger-like appendages nearly as long.* The
whole organ light brownish yellow, pubescent. Legs wholly
brownish yellow, pubescent, tips of tarsi darker. Wings pale grey
with two brown streaks. The first begins on the costa just before
tip of subcosta, running straight across the wing, widening in the
middle sufficiently to reach fork of the 4th vein, afterwards
narrowing again and finally widening on hind margin. The
second begins on the costa just before the tip of the 1st vein,
running across the wing to the hind margin, leaving the tip of
the wing broadly clear. The sciophiline cell is nearly three times
as long as broad, the base of the 3rd vein bisinuate, the cross-
vein forming the outer side of the cell broadly suffused. Base of
wing slightly brown. Halteres pale yellow.

Length 4 millim.

Described from a male (type) fromm the Kumaon District,
5700 ft., vii. 1909 (Imms), and a male in my collection from
Maskeliya, Ceylon (Green).

Type in the Indian Museum.

28. Mycomyia basalis, sp. nov. (PL I, fig. 13.)

3. Near M. tinctipennis, Brun. (infra). Thorawz: dorsum brown-
ish yellow, with some long yellow hairs and black bristly ones. Two
dorso-central rows of black bristly hairs, of which at least the
hinder three pairs are of larger size than the majority of those
scattered over the dorsum. Two strong bristles on posterior
corners, others irregularly placed on lateral margins, around the
base of the wing, and a pair of rather strong apical ones on the
scutellum. _Abdomen with the first segment bright yellow, 4th
dull yellowish ; remainder black, with barely perceptible hind
margins. Belly mainly yellowish. Genitalialarge and conspicuous,
brownish yellow, pubescent ; a very short dorsal plate, as wide as
the ultimate abdominal segment, under which it is nearly hidden ;

* These are not shown in the figure.
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a large pair of claspers, elongate, conical, much flattened, and
bisinuate, produced on the lower side into a finger-like appendage;
a globular piece between the claspers above, just beyond the dorsal
plate, and apparently some intermediate appendages. Wings
marked as in finctipennis, but the apical spot much darker, and the
proximal spot over the sciophiline cell is extended to a rather dark,
irregular brown streak reaching hind margin of wing.

Length 3 millim.

One example from Bhowali, 5700 feet, Kumaon, July 1909
(4. D. Iinms).

Type in the Indian Museum.

Since the description of the species, the abdomen of the type,
and only specimen, has become detached and lost.

29. Mycomyia tinctipennis, sp. nov. (PL I, fig. 11.)

Head yellow ; antennal scape brownish yellow, about the
basal halt of flagellum yellowish brown, changing to black towards
tip; palpi blackish.  Thorax (somewhat crushed) uniformly
yellowish brown; lighter at sides; pleurse rather dark grey.
Dorsum with some bristly hairs, apparently more or less longi-
tudinally arranged. Abdomen: basal half blackish above, yellowish
below (remainder missing). Legs: coxz and femora pale yellow,
tibiz and tarsi pale blackish. Wings pale yellowish grey; slightly
suffused over distal half; over the cross-veins, enclosing the
sciophiline cell, which is approximately square; faintly also behind
the 5th longitudinal vein. Halteres yellow.

Length probably about 31 millim.

Described from a single specimen from Kurseong, 3.vii.08
(Annandale).

Type in the Indian Museum.

The thorax is slightly crushed, and the apical half of the
abdomen is missing, so that the sex is uncertain. I would not
have described the species but that the wing markings are
probably sufficient to distinguish it.

30. Mycomyia ferruginea, sp. nov. (Pl I, fig. 12.)

3 Q. Head wholly yellow, except palpi, & narrow line from
above antenn to behind head, flagellum, and eyes, all of which
are black. Scape yellow with some bristly hairs above. Zhoraz
yellow. Dorsum with four dark brown equidistant stripes, the
outer ones placed nearly on the sides (type specimen). They con-
verge somewhat towards the posterior margin and are joined
behind into two pairs by short cross-lines. In the second example
there is a distinct additional median narrow line between the two
inner stripes, of which in the type there is a trace only near the
fore border. Sides of thorax, scutellum, and metanotum concolorous
in type; paler yellow in second specimen. Two distinet dorso-
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central bristles, a double row: of median microscopic bristly hairs,
and an irregular row (duplicated here and there) of bristly hairs
of various lengths along the black stripes. Some moderately long
bristles about the shoulders and humeri, on the posterior corners
of dorsum, and several distinet bristles on the lateral margins above
the wings. Small bristly hairs occur here and there irregularly.
Scutellum with two pairs of strong spiny bristles on posterior
margin. Abdomen orange-yellow. 1In one example (fype) there is
a black dorsal stripe of moderate width, with a tendency to
enlargement on posterior margins, ~Whole abdomen lightly
covered with short yellow hairs.  Lateral edges of dorsum
narrowly black ; belly orange-yellow. In the second specimen the
black eolour is not so distinctly in the form of a line, being more
irregular and forming a distinet band on the penultimate segment.
Genitalia in both sexes small, withdrawn. Legs: in type, orange-
yellow (in second example, pale yellow); tibiz in both specimens
pale brownish yellow towards tips; tarsi black. Wings pale grey,
yellowish from costa to 3rd longitudinal vein. Inner cross-vein,
and the upper branches of 1st and 3rd veins distinctly but
narrowly suffused.* A slight darkening at wing-tip, at the
forking of the 4th vein (¢ype) or from thence along the hind
margin (2nd specimen). Halteres yellow.

Length 4-43 millim,

Described from two males in the Indian Museum, one taken by
Dr. Annandale at Kurseong, Darjiling, 3. vii. 08, the other from
Calcutta, 11.1i. 90, and one female from Darjiling, 29. v. 10, taken
by me, also in the same Museum.

In spite of the additional median thoracic line and the slight
difference in the disposition of the black colour on the abdomen,
and the deeper general colour of the type, 1 believe that the two
specimens are conspecific.

31. Mycomyia trilineata, sp. nov.

3. Head: froms, vertex, back of head and fagellum, black;
face and epistome, palpi and scape bright yellow. ZThoraw,scutel-
lum, and metanotum pale yellowish. Three brown stripes of the
usual pattern, the median one the longest, reaching fore border,
and very narrowly divided. Seen from behind, the stripes, and
also the pleura, have a slight bluish-grey tinge. Bristly hairs, as
in M. ferruginea. The minute bristly hairs of the dorsum, irregu-
larly placed; they also line the edges of the dark stripes, which
themselves are bare. Abdomen: dorsum mainly black, posterior
margius of first five segments broadly yellow ; belly yellow. Sur-
face of abdomen with black hairs which are stronger towards tip.
Genitalia composed of a large dark semicircular plate, the claspers
and appendages slender, yellowish.  Legs pale yellow ; posterior
femora with a row of well separated, rather long hairs below;
tibiee brownish yellow; tarsi black.  Wings pale grey, iridescent :

* The sciophiline cell 2-2} times as long as broad.
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sciophiline cell one-and-a-half times as long as broad. Halteres
yellow.

Length 3% millim.

Described from two specimens in the Indian Museum, from
Simla, 7000 feet, 10. v. 09 (Annandale).

32. Mycomyia indefinita, sp. nov.

& and (?) Q. Head brownish on vertex.and frons; proboscis
and palpi yellowish, the latter a little darker. Antennal scape
bright yellow, flagellum black, with whitish pubescence, basal balf
of 1st joint yellowish, Thorax brownish yellow, the three usual
stripes distinet but not conspicuous. Some bristly hairs towards
the sides and posterior margins of the dorsum. Scutellum and
metanotum concolorous; sides of the thorax a little wmore
yellowish. Abdomen blackish, base of some of the segments
yellowish. Genitalia enclosed in a large cavity, and presenting
two fan-shaped pieces with pubescent edges and a pair of smaller
club-shaped organs. Legs pale yellowish, the tibim and tarsi
faintly blackish. Wings clear grey, venation normal. Halteres
pale yellowish.

Length 3 millim.

Described from one male and another specimen from Darjiling,
29.v. 10, taken by me, and now in the Indian Museum.

In the second specimen, there are two flat spatula-shaped
pieces which may be the female lamell® terminating the short ovi-
postor, but as the organs in this specimen are much withdrawn it
is impossible to be sure of the sex.

33. Mycomyia indica, sp. nov.

3 Q. Head: frons, vertex, and back of head black; head in
front below antennee, and palpi, yellow. Antennal scape and base
of flagellum bright yellow, remainder black. 7horax primarily
light yellowish brown, with a distinct but slight violet-grey dust
on dorsum. A median brown stripe usually present and faint
traces of a very elongated oblong mark narrowly defined with pale
brown, on each side of the median stripe, all the lines microscopi-
cally punctuated with bristly hairs. Shoulders yellowish, the
colour extending posteriorly more or less, occasionally the whole
dorsum brownish yellow. Sides of thorax mainly brownish
yellow, pleurz with violet-grey dusting. Scutellum and meta-
notum brownish yellow, varying in shade, generally with a
little violet dusting, the metanotum sometimes with a dark spot
on each side at the base, and a larger one on the lower margin,
Abdomen brown, with short black hairs; posterior margins of
segments broadly yellow. Genitalia of male moderately large,
pubescent, a large upper and lower dark coloured plate, united at
the sides, enclosirg a longer and a shorter pair of thin yellow
claspers, with, apparently, some smaller intermediate organs; in



MYCOMYIA. 7

female, inconspicuous, narrow, yellow. Legs pale yellow, a little
blackish about the junction of the cox® and the femora; the tibim
blackish yellow; tarsi black. Wings pale grey, slightly vitreous
and extremely iridescent, the sciophiline cell about one-and-a-half
times as long as hroad, upper side distinctly longer than lower.
Halteres pale yellow.

Length 31-4 millim.

Deseribed from five malesand one female in the Indian Maseum
taken 10-12.v. 09, by Dr. Annandale, at Simla and Phagu.

34. Mycomyia flavithorax, sp. nov.

3. Head: vertex dark brown; proboscis light brown, palpi
blackish. Antennal scape yellow, flagellum black, with whitish
rather thick pubescence. Thorax light brownish yellow. A pair
of interrupted incomplete median brownish stripes, with a shorter
and more distinct one on each side towards the wing. All the
dorsum with long black hairs, stiffer ones towards the margins.
Scutellum concolorous, with four stiff bristly hairs on the hind
margin. Sides concolorous, metanotum blackish. Abdomen blackish;
base of most of the segments yellowish, especially towards the
sides. Belly with the basal half of the segments yellowish, hinder
half blackish. Genitalia large, conspicnous ; each clasper with a
large basal snbquadrate piece, with a narrow finger-like hook at
the tip. There are also some other elongate appendages; the
whole organ brownish yellow, moderately pubescent. Legs: coxa
and femora yellowish, tibim and tarsi pale blackish. Wings pale
grey. Venation normal. Halteres yellowish. .

Length 23 millim.

Described from a single male in the Indian Museum collection
taken by Dr. Annandale at Darjiling, 25. v. 10.

35. Mycomyia curvilinea, sp. nov.

3. Head: vertex brownish grey. Proboscis and palpi brownish
yellow. Antennal scape and base of 1st flagellar joint yellowish,
the remainder black. 7horax rather dark brown, with numerous
long black hairs, and more bristly ones towards the lateral
margins ; shoulders rather broadly reddish or yellowish. Scutel-
lum concolorous, with four large bristly hairs on the hind margin.
Sides of thorax and metanotum concolorous. Abdomen mainly
blackish, the bases of the segments yellowish. Belly mainly
yellowish. Genitalia large and conspicuous ; a large basal joint
to each clasper, ending in two finger-like appendages; between
the basal joints, a pair of long narrow forceps, two-jointed, both
elongated, the second consisting of a long horny hook-like process.
There is an apparently more or less horny straight flat narrow
piece projecting from below the dorsal plate (this latter of
moderate size, oblong, yellowish, pubescent); slightly enlarged at



78 MYCETOPHILIDE,

the tip, where it ends in two minute points. Legs: coxe and
femora pale yellowish, tibiw and tarsi pale blackish. Wings pale
grey. The 3rd longitudinal vein considerably bent down on the
distal portion, ending at or just above the tip of the wing.
Halteres yellowish.

Length 3 millim.

Described from one male (¢ype) from Tonglu, Darjiling District,
10,000 ft,, 22.iv.10, taken by Mr..C. W, Beebe; also from a
second male taken by me at Darjiling, 7000 ft., 29. viii. 10.

T'ype in the Indian Museum.

An additional male has a wholly blackish dorsum to the
abdomen, and the genitalia, though too contracted to be properly
visible, appear to be similar ; some finger-like appendages at least
being visible. It is in the Indian Museum collection, taken by
Dr. Annandale at Kurseong, 22.vi. 10. Though possibly distinet
the three specimens appear to represent but one rather variable
species.

Genus POLYLEPTA, Winn. (Pl I, fig. 14.)
Polylepta, Winnertz, Verh. zool.-bot. Ges. Wien, xiii, p. 745 (1863).

Gexoryes, P. undulate, Winn., by designation of Johannsen
(Gen. Ins., Fasc. 93, p. 43).

Head small, flattened in front, placed low upon the thorax;
eyes oval, somewhat emarginate at the base of the antenna ; ocelli
three in number, placed in a more or less curved line on the broad
front, the middle one smaller than the laterals. Palpi incurved,
four-jointed, the st joint very small, the 2nd and 3rd subequal,
the last one longer than the others taken together. Antenna pro-
jecting forward, somewhat compressed, 16-jointed, the basal joints
cupuliform, the flagellar joints eylindrical ; pubescent. Thorax very
short, highly arched ; mesonotum high, scutellum small ; halteres
with elongate knobs. Abdomen long and slender ; in the male some-
what clavate; genitalia small ; abdomen in the female cylindrieal,
constricted at the base, seven-segmented. Legs long, tibiz with
spurs and with lateral setee. Wings elongate oval, not longer than
the abdomen, with microscopic hairs. Costa ends at or just before
tip of wing. Auxiliary vein ends before middle of wing, some-
times in the costa, sometimes free. The Ist longitudinal nearly
straight, the 3rd bisinuate, sometimes very considerably so,
beginning at about one-third of the wing. Sciophiline cell small;
the 4th and 5th longitudinal veins forked widely at about half their
length ; posterior cross-vein absent, 6th and 7th veins incomplete
but loug.

Range. Only previously known from Europe, with a single
species from North America. One is recorded from Baltic
amber.

Life-history unknown,
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The two Indian species are very closely allied and may possibly
prove identical. Their differences are as follows : —

Length 5 mm. ; sciophiline cell square ........ dubiosa,sp.n.,p.7T9.
Length 3 mm.; sciophiline cell nearly twice as
longasbroad ................. ... ... ... incerta,sp.n.,p.79.

36. Polylepta dubiosa, sp. nov.

3. Head: vertex blackish grey; proboscis and palpi rather
bright brownish yellow. Antennal scape bright yellow, joints
subequal ; flagellar joints brown (except base of 1st), cylindrical
(1st alittle longer), all with rather thick pale pubescence. Thorax
rather dark brown, with a slight claret tinge, some long yellow
hairs around the margins, and the whole dorsum covered
with very short and sparse yellow hairs irregularly placed.
Shoulders broadly bright yellow, a brown elongate spot on each
side of the prothorax. Scutellum brownish, with a row of
numerous hairs on the hind margin; metanotum concolorous.
Abdomen black, with moderately thick pale pubescence. A pale
brownish yellow basal band on each segment after the 1st, which,
with the ultimate segment, is wholly black, the yellowish banda
being continued on the underside. Genitaiia consisting of a dorsal
plate, claspers with a comparatively large basal joint; an inter-
mediate pair of small bilobed appendages, and possibly other inner
organs. Legs: cox® aud femora yellowish, trochanters and tips
of femora a little blackish, tibiz and tarsi pale blackish. Wings
pale grey ; venation in accordance with the generic characters and
figure by Johannsen (Gen. Ins., Fasc. 93, pl. 4, fig. 6). Halteres
pale yellow, clubs blackish.

Length 5 millim.

Described from one male from Mundali, Jaunsa Division, Dehra
Dun Distriet, 9000 ft., 10. v. 10 (C. W. Beebe).

Type in the Indian Museam.

Only two ocelli are apparent in the present specimen, yet in
other respects it agrees with Polylepta.

37. ? Polylepta incerta, sp. nov.

?Q. Head: vertex dark brown; ocelli very distinet, yellow ;
proboscis brown, small; palpi pale yellow. Antennal scape and
base of 1st flagellar joint brownish yellow, remainder black.
Thoraxz brownish yellow ; three conspicuous broad black stripes of
the usual pattern, the median one attaining the anterior margin.
Dorsum with irregular short and long hairs ; two strong bristly ones
above the wing, and four on the border of the scutellum, which is
black on the dorsum and yellow at the base and around the whole
margin; metanotum and pleurse blackish brown. Abdomen
blackish, with pale pubescence, more or less yellowish about the
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apical half of the first three segments. Belly yellowish. Legs pale
yellowish, trochanters a little blackish; tibie and tarsi faintly
blackish. Wings pale grey, considerably iridescent; venation
normal. .

Length 3 millim.

Described from a single specimen in the Indian Museum from
Mundali, Jaunsa Divison, Dehra Dun Distriet, 12.v.10 (C. W.
Beebe).

Apparently the example is a female; the genitalia are much
withdrawn, but two small rounded pieces can be seen, which seem
to be terminal lamellze. Otherwise, if the specimen is a male the
genital organs differ in shape considerably from typical forms.

Subfamily MYCETOPIIILIN A,
Table of Genera.

1. Proboscis conspicuously elongated into
alongbeak ...................... GNORISTE, Mg., p. 82.
Proboscis never thus elongated ...... 2.
2. Auxiliary vein ending in costa and at
least half as long as 1st basal cell .. 3.
Auxiliary vein not ending in costa;
when Iong, ending in 1st longitudinal
vein or with its end free; generally

short, with end free .............. 12,
3. Basal section of anterior branch of 4th
longitudinal vein wanting .......... OpoxnToPODA, Aldr., p. 89.
Basal section of anterior branch of 4th
longitudinal vein present .......... 4,
4. Subcostal cross-vein present ........ 5.
Subcostal cross-vein absent .......... 8.

5. Basal section of 8rd longitudinal vein
many times longer than anterior cross-
vein. (The 5th longitudinal vein forks
at base of wing.) ................ ALLACTONEURA, Meij.,
Basal section of 3rd longitudinal vein p. 88.
barely (if at all) longer than anterior
EREII A 600000000 36 960603500606 0 6.
6. Auxiliary vein enters costa very near
the origin of the 3rd longitudinal vein. Lzpromorruus, Curt.,

A distinctly appreciable space between [p. 84.
the tip of the auxiliary vein and the
origin of the 3rd vein ............ 0o
7. The 4th longitudinal forks at about
one-fourth of its length ............ LE1a, Mg., p. 96.
The 4th longitudinal forks at nearly
helfitslength ..................., ACRODICRANIA, Skuse,
8. The G&th vein forks before or under [p. 92.
the fork of the 4th vein .......... 9.

The 5th vein forks beyond the fork of [p. 1
thedth ...... ..., PrronN1A, Winn, (pt.),
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13.

14.

16.

1

18.
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. The 4th vein forks (after quitting the

anterior cross-vein) at not before one-
fourth of its length* ..............
The 4th vein forks almost immediately
after quitting cross-vein............
Petiole of 4th vein equal in length to
the branches. .....................
Petiole of 4th vein one-fourth the length
of the branches. .........oo0vuuun..
The 3rd vein begins at or before middle
of 1st longitudinal vein ............
The 3rd vein begins near tip of Ist
longitudinal ............ ... olL

. Costal vein emding beyond tip of 3rd

longitudinal (if but slightly, then
auxiliary vein long, and ending in 1st
longitudinal) ....................
Costal vein not extending beyond tip
of 3rd longitudinal vein

Lateral ocelli not adjacent to eye
1T 9155 5 000 08 00000006 000030, ©900
Lateral ocelli contiguous or sub-con-
tiguous to eye margins ............

Costal vein extending but little beyond
tip of 3rd longitudinal vein; 6th vein
 NTHE 5 06,0000 960006 06030000 0635000
Costal vein extending some little
distance beyond tip of 3rd longitudinal
vein ; 6th vein nearly reaching fork of
G190 GBI 5 0080008050068800 0050000

. Three distinct ocelli, the lateral ones

widely removed from eye margins;
base of 3rd longitudinal vein beyond
middle of wing ; anterior branch of 4th
longitudinal vein detached at base ..
Lateral ocelli nearly or quite contiguous
toeye margins. .....o...vviiiionas
Setae of hind tibiz slender, little, if any,
longer than the diameter of the tibize .
etee of hind tibize distinctly stouter,
at least twice as long as diameter of
i¥96 0 606660000060600 008006600 GG
The 5th longitudinal vein forks before
fork of 4th vein ..................
The 5th longitudinal vein forks beyond
fork of 4thvein ..................
The 6th vein very stout, ending usnally
alittle beyond the fork of the 5th vein;;
bth vein forking very narrowly at base,
the lower branch beyond the middle,
suddenly diverging downwards; the
fork before the proximal end of anterior
CrOSS-Velll. .. .ovuuineivnnnnnnanann

10.

DEeropsts, Skuse (pt.),
. 118,
ANoMaLOMYIA, Hutton,

kg

81

[p. 90.

PALAOANACLINIA, Meun.,
[p. 85.

GREENOMYIA, gen. nov.,

15.

[p. 87.

MacroBrACHIUS, Dzied.,
[p. 108.

14,

Paron1a, Winn, (pt.),
[p.-1

10.

MacroBracHIUS, Dzied.
[(pt.), p. 108,

CLasToBasIs, Skuse, p. 94.

16.
17.

20.
18.

HYMos1A, Winn,, p. 102.
The 6th vein slender and inconspicuous. ArLvropra, Winn,, p. 107,

* Except in some species of Rhymosia.

G
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19. The 4th longitudinal vein forks beyond
end of basal cell; the costa extends
very little beyond tip of 3rd vein;
ocelli three, the middle one very small. Prrox1a, Winn., (pt.),
The 4th longitudinal vein forks [p. 11
before end of basal cell; the middle
ocellus present or absent............ ExecHI1A, Winn,, p. 112.
20. Auxiliary vein ends in 1st longitudinal ;
the branches of the 5th vein diverging. Dgropsis, Skuse, (pt.),
Auxiliary vein ends free ; the branches E)p. 118
of the 5th vein parallel along their
ﬂFiCB.I third or half, or only very [p. 113.
slightly convergent or divergent .... MycETOPHILA, Mg.,

The fact that several genera fall into two or more parts each of
this table proves that a satisfactory classification is still a
desideratum. My own special study of the family is too limited
to Oriental, and a certain number of European, species to permit me
to suggest any wide departure from the classification of Johannsen,
who appears to be the latest authority on the group. Distinctions
like those employed at points 8, 12, 16, and 17 may perhaps be
improved upon when a further knowledge of the world’s species is
attained, no classification being satisfactory that is founded on the
species of one zoological region only. For this reason the order
in which the genera are described herein (which is intended to show
their affinities as nearly as possible) varies from that in which
they appear in this table. The absence of the posterior cross-
vein, in conjunction with the unforked 3rd vein, will easily
distinguish members of this subfamily.

Genus GNORISTE, Mg. (Pl I, fig. 15.)

Gnoriste, Meigen, Syst. Besch, i, p. 243 (1818).

GENOTYPE, (. apicalis, Mg., the original species.

Head small, rounded, almost hemispherical, placed low upon the
thorax ; proboscis prolonged, beak-like ; eyes elongated, somewhat
bulging, slightly emarginate at the base of the antenn ; ocelli
three, placed in a flattened triangle upon the broad front, the
middle one smaller. Palpi situated near the tip of the proboscis,
four-jointed, the 1st joint very small, the 2nd largest, the 3rd
and 4th oval. Antenna 16-jointed, arcuate, projecting forward,
the joints of the scapus bare, the flagellar joints compressed,
cylindrical, pubescent. Thorax ovate, highly arched; scutellum
small, semicirculer in outline: metanotum steep, somewhat
arched. .4bdomen long and slender, compressed, 7-jointed, in
the male with an almost clavate extremity and small forceps.
Legs long and slender, all tibize with lateral setz, and with spurs,
Wings large, oval, microscopically setulose. Costa produced
beyond tip of 3rd longitudinal vein but not quite reaching wing-
tip ; subcostal cross-vein present, before the origin of the 3rd vein.
Auxiliary vein ends near middle of wing; 1st longitudinal a little
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curved, ending a little beyond it, the 3rd vein originating near
middle of wing at an angle, thence gently bisinuate, the anterior
cross-vein placed at the angle. The 4th longitudinal forks just
beyond the anterior cross-vein, the 5th at about the same distance ;
‘6th vein strong but incomplete.

Range. Europe, Greenland, North America, Chili, Himalayas.

Life-history unknown.

Easily recognised, being the only Oriental genus with a produced
proboscis.

The two Indian species may be separated thus:—

Thorax yellowish, with three dark stripes;

proboscis as long as height of head, not

spatulate at tip ......... .0l brevirostris, sp. n., p. 83.
Thorax shining black on dorsum ; proboseis

one-and-a-half times height of head, the

long broad labella giving it a spatulate

BPPEATRNCE ...ttt spathulata, sp. n., p. 84,

38. Gnoriste brevirostris, sp. nov. (PL III, fig. 7.)

& . Head ;, vertex, frons and face blackish ; three ocelli, yellow,
distinet, in centre of frons, the middle one lower and smaller.
Proboscis about as long as the height of the head, broadly conical ;
dark brown, mnearly black, with a little pale, very short pubes-
cence ; labella distinet, brown ; palpi pale yellow, long. Antennal
scape bright yellow, first two or three flagellar joints yellow, the
remainder black, with whitish pubescence. Thoraz yellowish,
with three broad shining black stripes, the median one reaching
the anterior margin, the outer ones a little shorter; all three
united behind on the posterior margin. Scutellam blackish.
Sides of thorax yellowish, pleurss and metanotum dark brown.
Stiff yellow hairs towards the margins of the thoracic dorsum, and
a row of very small stiff hairs on the median stripe; in addition
there are irregular, short hairs scattered over the whole of the
dorsum. Abdomen black, with pale pubescence, posterior margin
of segments with a dull dirty yellow band ; belly similar; genitalia
consisting of several comparatively small pale yellow appendages
enclosed in an outer blackish cup-shaped cavity. ZLegs pale
vellowish, trochanters and tarsi blackish.  Wings pale grey;
vepation normal; most of the longitudinal veins extremely
narrowly suffused with brown. Halteres yellowish.

Length 5 millim. :

Described from a single male from Mundali, Jaunsa Division,
Dehra Dun District, 9000 ft., 12.v.10 (C. W. Beebe).

Type in the Indian Museum.

Owing to the drying of the wings the subcostal cross-vein is
barely visible, but it is present between the auxiliary vein and the
1st longitudinal, about half-way between the humeral cross-vein
and the origin of the 3rd longitudinal.

G2
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39. Gnoriste spathulata, sp. nov. (PL III, fig. &)

& . Head : vertex and frons black, a little shining, with a few
stiff hairs. The ocelli very distinct, reddish brown, the outer ones
large, the middle one only a little smaller and barely lower on the
frons. Proboscis one-and-a-half times the height of the head,
brownish yellow, with long broad labella, giving a broad spatulate
appearance to the tip of the proboscis. Palpi pale yellow. long.
Antennal scape and first two or three flagellar joints yellow, the
remainder light brown, with rather thick whitish pubescence.
Thorax : dorsum shining black, prothorax yellowish ; pleure dark
brownish black. Scutellum black, a little pale on anderside ; meta-
notum dark blackish brown. 4bdomen black, the first two segments
with a brownish tinge, a few pale hairs ; belly similar. The geni-
talia (not easily seen) appear to consist of a dark rather pointed
pair of claspers bearing an elongate yellow finger-like appendage
near the tip, and a peculiar large leaf-shaped whitish scale; there
is also a comparatively small ventral V-shaped blackish plate.
Legs rather bright yellow, base of the femora a little brownish,.
tarsi darker. (Fore legs missing, except cox®.) IWings grey, the
apical third and front border a little darker. Venation normal.
Halteres deep yellow, rather large.

Length 4 millim.

Described from a single male from Darjiling, taken by myself,.
29.v.10.

Type in the Indian Museum.

Owing to the drying of the wings the subcostal vein is not
apparent, and I am under the impression that in this species it
may be absent.

Genus LEPTOMORPHUS, Curt. (Pl 1I, fig. 1.)
ZLeptomorphus, Curtis, Brit. Entom. p. 365 (1831).

Gexoryee, L. walkeri, Curt. ; by original designation.

Head small, round, much narrower than the thorax, nearly
hemispherical, slightly flattened, placed low upon the thorax;
proboscis somewhat projecting ; eyes oval, emarginate at the base
of the antennw; ocelli three in number, placed in a flattened
triangle on the front, the middle one smaller than the laterals.
Palpi eylindrical, incurved, four-jointed, the 1st joint very small,
the 3rd nearly twice as long as the 2nd, the 4th somewhat longer
than the 3rd. Antennz long, filiform, projecting forward,
16-jointed ; the basal joints differentiated, the 2nd small, with
set at the tip; the flagellar joints cylindrical, somewhat com-
pressed, pubescent. Thorax short, oval, highly arched ; mesonotum
with set® only at the sides; metanotum high, strongly arched.
Abdomen very long, slender, nearly linear, compressed, seven-
jointed, with short terminal joint ; the male with moderate forceps.
Legs long, slender, the tibim with long spurs and very minute
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lateral setee; fore metatarsi longer than the tibie.  Wings
elongate oval, shorter than the abdomen, setulose. Costa ends
just beyond tip of 3rd vein. Subcostal eross-vein present, placed
near tip of auxiliary vein which latter ends before or after the
middle of the wing; 1st longitudinal nearly straight, long; 3rd
begins at or before middle of wing at an acute or a right angle,
straight nearly to the wing-tip; the anterior cross-vein at the
deflection.  The 4th and 5th veins widely forked, the latter
much before the former; the 6th and 7th veins inecomplete and short.

Range. Europe, Assam; of the only two previously known
species, one is Kuropean, the other is from an unknown locality.

Life-history unknown. .

“This genus resembles Boletina most closely, but differs in having
longer legs, the fore metatarsi being longer than the corresponding
tibige, and in a relatively longer petiole of the media,* the petiole
being about half as long as the anterior branch. There are several
undescribed North American species of Boletina which closely
approach Leptomorphus.” (Johannsen.)

40. Leptomorphus ornatus, sp. nov.

Q. Head wholly bright chrome-yellow ; antennwe (tips broken
off) slightly brownish on upper half. Ocellar triangle black.
Thorax: dorsum shining indigo-black. Shoulders, scutellum and
sides (except pleure, which are shining black), bright yellow.
Metanotum brown, lighter at the sides. Abdomen rich brown,
shortly pubescent ; 1st and 2nd segments all brown, 3rd, 4th and
5th with a broad basal yellow band, 6th all brown, 7th brown
with a narrow vellow tip. Genitalia very small, yellow. Legs
pale yellow, tarsi brownish; hind femora very slightly brown
at base above, and at tips. Wings pale grey, with microscopic
hairs ; apical part brownish, the colour stretching across the
wing from just before the tip of the 1st longitudinal vein to the
hind margin, cutting the middle of the branches of the 4th vein.
Upper branch of 5th vein wavy. Halteres yellow, clubs black.

Length 7 millim,

Described from a single female in the Indian Museum from
Sylhet, 3.1i. 05 (Hall).

A very distinct and handsome species, having generic characters
agreeing exactly with those of Leptomorphus ; the fore metatarsus
is about one and a half times as long as the fore tibia.

Genus PALZEOANACLINIA, Meun. (Pl 1I, fig. 7.)

Paleoanaclinia, Meunier, Monog. Mycetoph. p. 143 (1904);
Johannsen, Gen. Ins., Fase. 93, p. 85 (1909).
GENOTYPE, P. distincte, Meun. ; by original designation.
Head small, rounded, flattened in front, placed low upon the

* The “ media ” is the 4th longitudinal vein,
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thorax ; eyes oval, emarginate at base of antennw; ocelli three,
arranged as a flattened triangle, the middle one small. Palpi
4-jointed, incurved; 1st joint small, the last one the longest.
Antenns projecting forward, longer than head and thorax taken
together, those of the male the longer; 16-jointed, scapal joints
cupuliform, the flagellar joints cylindrical, rather compressed,
pubescent or nearly bare. Thoraa short, oval, highly arched, metsa-
notum high, somewhat arched, scutellumsmall. Abdomen of seven
segments, long and slender, cylindrical, that of the male with a short
forceps; in the female with very short ovipositor,at tips of which are
two small lamellee.  Legs long and slender, femora slender, slightly
compressed, tibie with spurs and weak lateral setw, fore metatarsus
shorter than corresponding tibia. Wings elongate oval, base
somewhat rounded, as long as or rather longer than the abdomen,
microscopically setulose. Costa extending beyond tip of 3rd vein;
auxiliary vein of moderate length, ending before middle of wing ;
1st longitudinal ending at about two-thirds of the wing, straight.
The 3rd vein beginning at about the middle of the wing at a right
angle, thence nearly straight, its basal portion appearing almost
like a cross-vein. Anterior cross-vein moderately long, distinetly
oblique, 4th longitudinal forked before half its length, the branches
diverging towards their tips, 5th longitudinal similarly forked, the
fork occurring just below the anterior cross-vein; 6th vein short,
incomplete, 7th longer and more distinct.

Range. Europe and North America (recent) and in Baltic amber.
Only three living species are known, occurring in Austria, Finland
and Alaska; there are three fossil ones.

Life-history unknown.

41. Palmoanaclinia flavohirta, sp. nov.

& . Head wholly black, except extreme tip of 2nd scapal joint
of antennz which is narrowly yellow, and the flagellum which
is dark brown, with short, pale pubescence. A few yellow hairs
behind head. Thorazx: dorsum black, shoulders and lateral margins
as far as wings, and the pleurw, with grey dusting. Three dorso-
central rows of yellow bairs, and a number of strong bristles,
apparently irregularly placed, along the lateral and posterior
margins.  Scutellum and metanotum black, former with yellow
hairs on hind margin. Abdomen shining black, with pale hairs,
of only six distinct segments; 1st segment a little compressed,
remainder somewhat broad. Legs pale yellowish, tibie darker
towards tips, posterior cox@ and all tarsi black. Wings pale
brownish ; halteres yellow.

Length 3% millim.

Described from a single specimen in the Indian Museum, from
Darjiling, 11.viii. 09 (Dr. Jenkins).

I place this species in Paleoanaclinia which is said to possess
seven abdominal segments, but the present specimen has certainly
only six.
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Genus GREENOMYTIA, gen. nov.

GENOTYPE, G. nigricoxa, sp. nov.

Near Palewoanaclinia, Meunier.

Wings : auxiliary vein half as long as 1st longitudinal, faint
but distinet; subcostal cross-vein absent; 3rd longitudinal
emerging from 1st near its tip, comparatively short, reaching
margin of wing some distance before tip; costa not produced
beyond tip of 3rd ; cross-vein more oblique than in Paleoanaclinia.
Petiole of 4th vein rather more than one-fourth the length of the
(parallel) branches, the upper one of which ends at extreme wing-
tip ; 5th vein forks immediately under tip of subcostal, distinetly
before fork of 4th, its branches parallel. Anal vein (6th) strong,
straight, parallel to petiole of 5th, and ending just beyond fork of
latter, 7th absent. Ocelli three, in a straight row in centre of
frons, no ocellar protuberance. Abdomen 6-segmented (J ). Legs
moderately stout ; tibiee spurred, posterior pairs with three rows
of setw,

The @ is unknown.

It is with much pleasure that I name this genus after Mr. E.
E. Green, of Ceylon, who has done such a great amount of work
for Oriental entomology, and to whom I am personally indebted
for a Jarge nnmber of Diptera from Ceylon.

42, Greenomyia nigricoxa, sp. nov. (Pl II, fig. 8; PL IIL, fig. 9.)

3. Head quite black, except a little grey reflection on face ;
the yellow palpi and flagellum with a dark brown tinge. Zhorax
shining black, with a little greyish reflection here and there laterally,
and behind the shoulders. Irregular black bristles over dorsum,
stronger ones towards sides; two dorso-central ones on posterior
margin. Scutellum narrow, black, with four stiff bristles on the hind
margin ; metaplenr@ greyish, viewed from behind. Abdomen of
six segments only, the 1st much broader; moderately shining
black, cylindrical, rather robust, posterior margins of basal
segments narrowly brown, hind margin of last segment emargi-
nateabove. Genitalia broad, black, semicircular; a pair of flattened
black claspers, having the first joint broad, the second not obvious
but presumably present, small, ending in two distinet thick short
black tooth-like spines and two strong long slender spines on the
inner side.  Legs: fore cox® and all the femora yellowish ;
posterior cox® black ; tibiz brownish yellow ; tarsi black. Wings
very pale grey, nearly clear; a light brownish suffusion at tip
extending inwards as far as the middle of the branches of the
4th longitudinal vein. Halteres yellow.

Length 23 millim,

Described from a single male in the Indian Museum from
Phagu, 8700 ft., Simla district, 3.v.07 (dnnandale).
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Genus ALLACTONEURA, Meij.*
Allactoneura, de Meijere, Tijd. Int. r, p. 201 (1907).
GENOTYPE, A. cincta, Meij., the original species.

Head in profile oval, frons arched, with depressed line in middle.
Two distinet ocelli, remote from eye margins, and an indistinct
middle ocellus. Eyes broadly oval, face but slightly arched.
Antenng 16-jointed, as long as head and thorax together, flagellar
joints eylindrical, longer than broad, closely sessile. Thorax not
deep, with sete posteriorly, elsewhere with scales and with appressed
pile, as has also the abdomen ; scutellum with two long setw at
the apex. Abdomen somewhat depressed, slender, in both sexes
seven-segmented, in the male with a forceps hidden under the
7th segment ; in the female the 7th segment and the lamellwx are
very small. Legs: coxw long and robust: all tibie with several
ranges of set®; spurs strong; tarsal joints, particularly the
metatarsi, with numerous setule.  Wings narrow, without anal
angle. Costal vein ends just before tip of wing; subcostal cross-
vein present, some distance before tip of auxiliary vein, the
latter ending at one-third of the wing. The 1st longitudinal vein
nearly straight, the 3rd begins near the subcostal eross-vein at a
very acute angle, nearly longitudinal, the basal portion in a straight
line with the rest of the vein. Anterior cross-vein placed
transversely, that is to say, upright, near middle of wing, a little
before the fork of the 4th longitudinal vein.  Marginal
(presumably) cross-vein present, joining the lst and 3rd longi-
tudinals, placed nearly opposite the fork of the 4th vein.t The
5th vein forks at extreme base of wing, the branches detached ;
the 6th and 7th veins are absent, but a fold in the wing behind
the 5th vein (generally very distinet) appears, unless very closely
examined, like a 6th vein.

Range. A. cincta, the only known species, was recorded originally
from Java, but it seems widely distributed in the East.

Lafe-history unknown.

43. Allactoneura cincta, Meij. (Pl I, fig. 17.)

Allactoneura cincta, de Meijere, Tijd. Ent. L, p. 202, pl. v, figs. 2, 3.
3 Q. Head : vertex black, frons blackish, remainder of head
reddish yellow or dirty brownish with blackish hairs; palpi the
same : antennal scape and about the basal third of the flagellum,

* The description of the veins in Allactoneura is by the present writer, the
other characters being taken from de Meijere.
t 1t is curious that de Meijere dues not mention the very distinct (although
ellow, in confradistinction to the dark brown anterior veins) eress-vein
tween the 1st and 3rd longitudinal veins, placed nearly opposite the fork
of the 4th vein. Over a score of specimens have been examined by me
and it is distinctly obvious in all, if looked for ; also in an example identified
by de Meijere himself. It will presumably be the marginal cross-vein, but is
not always easily seen, from a prevailing tendency in this species for the wing
to curl up.
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more or less yellowish, rest of flagellum black, antennz as long as
the head and thorax together. Thorax blackish, with very minute
black sete, that in certain lights appear as a duil silvery sheen,
lateral bristly hair stronger. Sides of thorax, scutellum and
metanotnm black, sentellum with two long apical curved bristles
that cross one another. Abdomen black, with a narrow basal
whitish band on the segments, very variable in its nature and
somelimes practically absent. Genitalia of male prominent below
the last segment of the abdomen, with two nearly straight claspers,
which have black hairs on the underside and on the innerside are
provided with hook-shaped tips; of female very small, yellowish.
Legs pale whitish yellow ; coxz very large, alittle black at base and
tip; femora with the fore pair only a little black at tip, middle pair
broadly black-tipped and hind pair wholly black or nearly so ; tibi»
and tarsi blackish, the latter the darker, tibial spurs yellowish,
innerside of fore tibim pale yellowish; the tibiz of three very
unequal lengths : the fore pair quite short, the middie pair distinctly
longer but relatively short, the hind pair of normal size compared
with other genera in this family. Wings pale grey, broadly
blackish at tip, the colour covering about the apical third, the depth
of shade and the extent varying. Venation in accordance with
the generic description.

Length 5 millim.

Described (the female only) from several of that sex in_the Indian
Museum from Sylhet, 1.i.5 (Lt.-Col. Hall); Thamaspur, Nepal,
18-20.ii.08; Peradeniya, Ceylon, 10-30.vi.10 and 15.viii.10
(both Gravely); Semarang, Java (named by de Meijere), ii. and
iii, 06 (Jacobson). In my collection from Peradeniya, Ceylon, ix.
and xii. 09 (Green).

The description, so far as it applies to the male only, is in-
corporated from Dr. de Meijere’s description as 1 have not seen
a male myself. The author of the species says. the sexes are alike,
except that in the female the last abdominal segment is shorter
than the preceding and is dark brown. He also observes that this
species must be akin to Mycetophila obscurata, Walk., described
from Salawatti,

The black body, yellowish white, black-tipped coxe and anterior
femora, and wholly black hind femora, reddish face and base
of antennz, and smoky tips to the wings, make the species a
conspicuous one. The wings show a great tendency to fold up in
all the specimens I have seen.

Genus QDONTOPODA, Aidr. (Pl I, fig. 16.)
Odontopoda, Aldrich, Rep. Geol. Indiana, xxi, p. 187 (1898).
Proanaclinia, Meunier, Monog. Mycetoph. p. 145 (1904).

GENOTYPE, O. sayi, Aldr.

Head : ocelli three, all large, placed nearly in a straight line;
antennz 16-jointed, the two basal joints differentiated, those of
the flagellum eylindrical, the 1st flagellar joint the longest. Palpi
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four-jointed, 1st joint short, 2nd a little longer, 3rd longer than
the two preceding, 4th a trifle shorter ; coxe elongated. Abdomen
of the male long, slender, clavate, composed of seven distinct
segments besides the hypopygium. Wings elongate oval. Costal
vein ending at tip of 3rd vein; auxiliary vein long, ending near
middle of wing; lst longitudinal practically straight, long; 3rd
longitudinal beginning before middle of wing in a bold curve,
considerably bisinuate afterwards, anterior cross-vein situated near
its base. The 4th longitudinal forked before its middle, anterior
branch indistinet at base; 5th vein widely forked below or just
beyond anterior eross-vein ; 6th vein incomplete.

Range. United States (Indiana)and Sikkim ; also in Baltic amber.

The above (except the wings) is from Johannsen (Gen. Ins.),
and I assume it to be a copy of Aldrich’s original description,
which is not accessible to me. Johannsen thinks the genus may
possibly be synonymous with Newratchia.

44. Odontopoda indica, sp. nov.

d. Head : vertex blackish, face brown, underside of head and
the palpi yellow ; antennal scape and base of 1st joint of flagellum
yellow, rest of flagellum brown. Z%orax yellowish brown, with
short yellow hairs and stiffer bristly hairs around the margins;
pleure with a slight violet tinge. (Scutellum and metanotum
damaged.) Abdomen blackish, of seven elongated, subeylindrical
segments with yellowish grey pubescence. Genitalia very large,
bulbous, blackish brown, hairy and bristly, with a ventral plate.
Legs yellowish ; tarsi barely darker. Wings pale greyish, highly
iridescent, base of upper branch of 4th longitudinal vein indis-
tinct ; halteres yellow.

Length 3} millim.

Described from a single male in the Indian Museum taken by
me at Darjiling, 6000 ft., 1. x. 08,

The middle ocellus is not visible, owing to a slight erushing of
the top of the head ; it may or may not be present. Otherwise,
except the slight damage to the scutellum and melanotum caused
by the pin, the specimen is perfect. Only three species are
known—two fossil ones from Baltic amber, and the third from
Indiana, U.S.A.; it is therefore interesting to find the genus in
the Himalayas.

Genus ANOMALOMYIA, Hutton. (Pl 11, fig. 6.)

Anomalomyia, Hutton, Index Fauna Nov. Zeal. p. 134 (1904).
Anomala, Marshall (nec Stephens), Trans. New Zeal. Instit. xxviii,
P. 293 (1896).
GENOTYPE, Mycetophila guttata, Hutton.

Head moderate, nearly round, but slightly prolonged posteriorly,
situated rather deep in the thorax. Eyes ovate, entire; ocelli
two or three; if only two are present, oneissituated in the margin
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of each of the compound eyes ; if three, the third in the middle of
the front. Palpi short, incurved, four-jointed; 1st joint short,
moderately robust, 2nd much longer, 3rd and 4th more slender
and about equally long. Antennz cylindrical, tapering toward
the apex, projecting forward, arcuated, 16-jointed ; 1st joint of
scape nearly cylindrical, 2nd cnpuliform, both joints setiferous on
the sides and on the upper edge ; flagellar joints cylindrical, with
a short downy pubescence. Thoraa highly arched; secutellum
semicircular. Abdomen rather flattened, broadest in the middle.
Legs rather short ; tibim spurred and provided with lateral spines,
which are short on the anterior tibiz, and long ones arranged in
three ranges on the intermediate, and two ranges on the posterior
tibize.  Wings with anal angle and tip rounded, the costal vein
ending a little before the tip. Auxiliary vein rather long, reaching
nearly to the middle of the wing; 1lst longitudinal curved gently
upwards, ending a little beyond middle of wing; 3rd begins at a
right angle (like a cross-vein) from near the tip of the 1st: it is
therefore short, and after the bend runs straight to the wing-
border. Anterior cross-vein very oblique, rather long, in a line
with the major portion of the 8rd vein ; 4th longitudinal forked
widely near border of wing ; 5th forked widely at half its length ;
6th short, indistinct.
Range. New Zealand (two species) and Eastern Himalayas.
Life-history unknown.

45. Anomalomyia indica, sp. nov.

d . Head black above; ocelli placed towards centre of froms,
middle one smaller and lower. Head below antenna yellow.
Antennal scape and base of 1st joint of flagellum yellow ; rest of
flagellum blackish brown, with pale pubescence. 7%orax: dorsum
brownish yellow ; two median narrow black stripes from anterior
to posterior margins, a shorter wider one on each side on the
hinder two-thirds of the distance. Surface with small bristles of
different lengths, more or less in longitudinal rows ; lateral margins
with larger different-sized ones irregularly placed, but there are four
or five strong spiny bristles in arow below the shoulders, a row of
three in front ot the base of the wing, several supra-alar ones, two
strong ones at each posterior corner, and two dorso-central large
ones between these pairs. Secutellum yellow, with four large curved
bristles. _A4bdomen black, 6-segmented, with sparse short pubes-
cence, moderately broad. Genitalia small, dark brown, pubescent,
apparently consisting of a pair of short thick claspers (the second
joint of which is not visible) and a small dorsal plate. The
genitalia are mainly concealed, but there is a conspicnous, almost
erect, bright yellow, narrow, ventral plate, above which can be
seen the palp-like tips of a pair of organs. Legs: cox® yellowish;
femeora black, except apical half of fore pair, and tip of hind pair
yellowish ; fore tibize yellowish, posterior tibiz brown, tibial spurs
strong, yellowish white; tarsi dark brown. Wings pale yellow,
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veins dark brown, distinet, anal vein not apparent; a brown
suffusion at tip of wing, just beyond the forking of the 4th vein.
Halteres pale yellow.

Length 3 millim.

Described from a single male in the Indian Museum, taken by
Mr. Paiva at Darjiling, 7. viii, 09.

Genus ACRODICRANIA, Skuse.

Acrodicrania, Skuse, Proc. Linn. Soc. N. S, Wales (2) iii, p. 1194
(1888),

GENOTYPE, A. atricaudae, Skuse; by original designation.

Head ovate, fore part flattened, situated deep in the thorax;
front broad, the anterior margin produced into a small triangle
reaching the basal joints of the antennz ; eyes oval; ocelli three,
of unequal size, arranged in a line on the front. Palpi prominent,
incurved, four-jointed ; 1st and 2nd joints robust, short, the 2nd
about twice the length of the 1st; 3rd joint much more slender
and a little longer than the 2nd ; 4th joint very slender, not the
length of the 2nd and 3rd taken together. Antennz cylindrical,
projecting forwards, arcuated, about as long as or somewhat longer
than the thorax, 16-jointed ; 1st scapal joint cyathiform, about
twice the length of the 2nd, the latter cupuliform, both with short
setaceous hairs at the apex; the 2ud joint generally with only one
strong seta; flagellar joints cylindrical, with very short downy
pubescence. 1horax ovate, highly arched ; scutellum nearly as
wide as the thorax, too flattened to be semicircular; metathorax
highly arched.  Abdomen rather robust; eight segments, the
eighth very short and generally hidden by the seventh ; in the male
tlattened, claviform, with a moderate anal joint and foreeps; in the
female robust, flattened, terminating in a short ovipositor provided
with two small terminal lamellee. Legs strong; femora broadly
flattened ; tibizw spurred, and having strong lateral spines on the
intermediate and hind pairs; fore tibie with a range of minute
spines on the outer and inner side, the spines on the latter widely
separated and few; intermediate tibie with three ranges on the
outer side and one on the inner side; hind pair with two ranges
on the outer side. Wings longer than the abdomen, moderately
broad, with rounded-off base ; iicroscopically pubescent. Ven-
ation with rather an abnormal appearance. The auxiliary vein
short, ending in the costa at one-third of the wing, with the
subcostal cross-vein distinet, near its tip. The 1st longitudinal
nearly straight, ending at middle of wing; 3rd vein originating
from near tip of 1st vein, at a right angle (like a cross-vein),
slightly bisinuate, short. Anterior cross-vein long, oblique,
forming with the 3rd vein (after the bend) a bisinuate line. The
4th vein forked widely some distance beyond contact with anterior
cross-vein, the 5th widely forked before half its length, the
branches a little sinuous, the upper one detached at its base. The
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6th vein long, but ending far from border of wing; the 7th very
short, indistinct.

Range. The only four known species are from Australia.

Froggatt considers the genus a synonym of Leia.

The two species referred here with some doubt to this genus are
distinguished easily thus :—

Thorax unicolorous, unmarked ............ Serruginea, sp. n., p. 93..
Thorax with a large oval black spot towards
each side of the dorsum................ incertea, sp. n., p. 93.

46. (?) Acrodicrania ferruginea, sp. nov.

? Q. Head orange-yellow. Eyes ovate. Palpi orange-yellow,
apparently four-jointed ; 1st short, 2nd and 3rd long, the former
the widest of all, 4th short, but the demarcation of the joints not
very obvious. Antennz with the scape and basal half of flagellum
reddish orange, apical half of flagellum blackish. Zhoraz orange-
yellow, highly arched, microscopically pubescent. Scutellum
(damaged by pin) nearly as wide as thorax, short, blackish ; meta-
notum blackish. Abdomen black, closely but shortly pubescent ;
apparently only 6-segmented, though a seventh may be easily con-
cealed below the last one; segments towards the base more or
less dark brownish yellow ; belly similarly coloured. ZLegs orange-
vellow, a little tinged with brown. Femora blackish towards tips ;.
middle and hind tibiee with two rows of short sete, which are
longest on the latter. (Fore tibise missing.) Posterior tibie with
long pale yellow spurs, tarsi a little darker.  Wings pale yellowish-
grey. Venation mainly as in Johannsen’s figure (Gen. Insect.,
Fasc. 98, pl. 5, tig. 14), but the base of the 4th vein and the anterior
cross-vein, with the 3rd vein, are all of them more in a straight
line ; whilst the petiole of the 2nd posterior cell is not a strong
vein as shown in the author’s figure, but is as weak as the
branches forming the fork.

Length 3 millim.

Deseribed from a single specimen (which appears to be a female,
although no genital organs are visible) taken in the Khasi Hills,
Assam, 1000-3000 ft., x. 06.

Type in the Pusa Collection.

This species is referred doubttully to derodicrania, as some dis-
crepancies are noticeable. The head is not sunk in the thorax;
the abdomen has six, at most seven segments, not eight, as in
Skuse’s deseription.

47. Acrodicrania incerta, sp. nov.

Q. Head pale yellow, with pale yellow pubescence; vertex a
little darker. Proboscis obtusely conical, pale yellow ; palpi pale
yellow.  Antennal scape pale yellow; 1st joint moderately long,.
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a little broader at the tip, with a circlet of bristles ; 2nd joint
cup-shaped, with a row of bristly hairs near the tip. The first
few joints of the flagellam yellowish, gradually darkening to black
(at about the 5th joint), the remainder wholly black, the whole
flagellum with whitish pubescence. Zhorax shininglight brownish-
yellow ; towards each side a very large elongate oval shining black
spot, occupying about two-thirds the length of the dorsum, sepa-
rated by a moderately broad space. The whole dorsum with
rather long stiff yellow hairs. Scutellum blackish, broadly yellow
along the whole base, posterior margin with four very long yellow
bristles. Metanotum and pleurz blackish. Sides of thorax
yellowish. Abdomen : the 1st segment pale yellow, the remainder
blackish, with pale pubescence on dorsum and longer yellow hairs
along the sides. Belly black, with yellow hairs, yellowish at base.
Of the genitalia two rather large blackish lamell® are visible, with
stiff bristly hairs at their tips. Leys wholly pale yellow, except
the tarsi which are a little darker, and there is a trace of blackish
colour about the trochanters. Wings pale yellowish grey, a little
more yellowish on the basal anterior part. Veins brownish yellow,
venation normal.* IHalteres missing.

Length 21 millim.

Described from a single female taken by Dr. Annandale at
Kurseong, 20. vi. 10.

Type in the Indian Museum.

The yellow thorax and large black side-spots make this species
appear very like Leia arcuata, Brun., but the absence of the con-
spicuous arcuate blackish stripe on the wings at once distinguishes
it.

Genus CLASTOBASIS, Skuse. (Pl II, fig. 5.)

Clastobasis, Skuse, Proc. Linn. Soc. N. S. Wales, (2) v, p. 617
(1890).

GeNoryeE, C. tryonii, Skuse; by original designation.

Head roundish, flattened in the fore part, situated deep in the
thorax ; front broad, the anterior border produced triangularly,
the point between the joints of the scapus; vertex high; eyes
oval; ocelli large, the middle one smaller, situated almost in line
with, but somewhat behind the other two. Palpi prominent, four-
jointed ;5 1st joint small, 2nd tolerably long and robust; 3rd a
little longer than the second, more slender ; 4th very long and
slender, about equal in length to the 2nd and 3rd combined.
Antenn slender, porrected, arcuated, 16-jointed ; 1st joint of the
scapus obconical, longer than the second, the 2nd cupuliform,
both setiferous at the apex ; flagellar joints cylindrical, progres-
sively diminishing in thickness, with minute downy pubescence.

* The venation agrees with the figure of the wing given by Johannsen (Gen.
Insect., Fasc. 93, pl. b, fig. 14).
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Thorax ovate, highly arched, hairy; lateral border setiferous;
scutellum lunate, setiferous; metanotum large, acclivous. A4bdo-
men of the female seven-segmented, narrowed at the base and
towards the extremity ; ovipositor short, thick, inconspicuous.
Legs long and slender ; intermediate and hind femora moderately
broad ; tibise spurred, and with lateral spines; fore pair with some
minute spines along the outer side ; intermediate pair with two
sparse rows of long spines on the outer and some very small
spines on the inner side ; hind pair with two sparse rows of very
long spines and -a row of very short spines on the outer side; in
the hind legs the tibie and tarsi of about equal length. Wings a
little longer than the entire body, moderately broad, with rounded-
off base, microscopically pubescent. Costal vein ending at tip of
3rd vein, some distance before tip of wing; the auxiliary vein
moderately long, ending free and indistinctly, not turning either
up or down. The 1st longitudinal vein only of moderate length,
ending at middle of wing; the 3rd beginning at about the middle
of the wing near the tip of the 1st, and at a right angle, giving
the appearance of a cross-vein. The 4th vein forked about the
middle of the wing, soon after contact with the anterior cross-
vein, which is long, very oblique, and in a line with the main
portion of the 3rd vein; 5th vein forked near base, the upper
branch interrupted at its base; 6th and 7th veins incomplete, the
former long, the latter very short.

Range. Only one species previously known, C. tryonit, Skuse,
from Australia ; Assam.

48. Clastobasis vittigera, sp. nov.

Q. Head wholly bright yellow. Vertex high, flat ; frons perpen-
dicular, pointed in front. Antennz with short greyish pubescence;
eyes microscopically pubescent, mid ocellus absent, lateral omes
very large and conspicuous. A row of eight or nine yellow, curved
bristles behind each eye, and four long yellow ones behind vertex,
curving slightly backwards; a few on the frons. ZThorax wholly
bright brownish yellow. A few stiff bristly yellow hairs laterally,
but no obvious cheatotaxy. (Secutellum and metanotum destroyed
by pin.) Abdomen yellowish; a dark brown band on posterior
part of each segment, broadest in the middle, nearly covering the
dorsum of the 5th and 6th. Genitalia inconspicuous. Legs
wholly bright yellow ; tarsi barely darker. Wings yellowish ; a
slight brownish yellow suffusion on the dise towards tip ; 4th and
5th longitudinal veins not quite reaching margin. Ialteres
yellow.

Length 3 millim.

Described from a single male from Sadiya, N.E. Assam, in the
Indian Museum.

There is no reasonable doubt of the species belonging to Clasto-
basis, the only discrepancy, compared with Skuse’s description,
being the absence of the middle ocellus. It agrees perfectly with
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the diagram of the wing. The only other species known is
C. tryoni, Skuse, from Australia. I retain the manuscript name
given to the species by Bigot, though the applicability of it is not
very clear unless the row of bristles around the back of the head
is referred to.

Genus LEIA, Mg.

Leia, Meigen (part.), Syst. Besch. i, p. 258 (1818).

Lejomya, Rondant, Dipt. Ital. Prod. i, p. 195 (1856).

*Lejosoma, Rondani, op. cit. corrig.

sz}ilgg;%pteru, Winnertz, Verh. zool.-bot. Ges. Wien, xiii, p. 781
(1863).

Neoglaphyroptera, Osten Sacken, Cat. Dipt. N, Amer. p. 10 (1878).

GENOTYPE, L. fascipennis, Mg.; by designation of Curtis
(British Entomology, p. 645).

Head with elevated vertex, oval, flattened in front, placed low
upon the thorax ; eyes elongate oval, somewhat emarginate at the
base of the antenn@; ocelli three in number, placed in a curved
line upon the broad front; the laterals large, rather close to the
eye-margin, though not contiguous ; the middle ocellus smaller.
Palpi large, incurved, four-jointed ; the 1st joint smallest, the 4th
as long or longer than the preceding. ~Antenna projecting
forward, 16-jointed ; the two basal joints differentiated, setose at
the apex ; the flagellar joints cylindrical, somewhat compressed,
short pilose. Zhorawx oval, highly arched ; scutellum small, nearly
semicircnlar in outline ; metanotum high, steep; halteres small.
Abdomen seven-segmented, slender ; in the male cylindrical, and
with small forceps; in some forms the seveuth segment is reduced
and nearly hidden by the sixth sclerite; in the female flattened
and ending in a short ovipositor with two small lamelle. Legs
moderately strong, all tibiee with spurs and lateral sete; fore
tibize with a range of delicate set® on the flexor and another on
the extensor surface ; there are also several scattered setz ; middle
tibize with one range of delicate set and a single prominent one
on the flexor surface, two ranges of rather stout setm on the
extensor surface, a single seta between the latter near the apex,
and three or four sete in an irregular row near the range on the
flexor surface; hind tibie with a range of delicate set® on the
flexor surface and two ranges of stout setz on the extensor
surface, besides several smaller scattered ones.  Wings somewhat
longer than the abdomen, elongate oval, with rounded base. The
costal vein ends at the tip of the 3rd longitudinal vein, not far
from the wing-tip; the auxiliary vein is short, ending at one-
third of the wing. The 1st longitudinal ends at a little beyond
the middle, with the subcostal cross-vein near the tip of the
auxiliary. The 3rd vein begins near the tip of the 1st at a right
angle, the anterior cross-vein long and oblique, placed at the
deflection ; the 4th vein forked a little beyond the anterior cross-
vein, the 5th vein widely forked before the fork of the 4th vein ;
6th and 7th veins incomplete, the former rather strong. In
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some species the upper branch of the 5th vein is slightly dis-
connected at the base, and the prongs of both the 4th and 5th
veins may be nearly parallel or distinctly divergent according to
the species. : 3

Range. Europe, North Africa, North and South America, West
Indies, India, and Sumatra.

Life-history. The larvae live in fungi, but beyond this nothing
appears to be known.

“The name Leia replaces Neoglaphyroptera because Curtis
designated L. fasciatipennis, Meigen, as the type and because
Rondani, the first reviser of the genus, defines it as above. It
appears that the name Ze¢ja was used by Dejean for a genus of
Coleoptera. Scudder dates it 1821 and credits it to Megerle.
Lacordaire states that it was used by Dejean in his first catalogue
which, according to Hagen, appeared in 1802. As this catalogue
is not accessible to me I am unable to decide the question of
synonymy ; the spelling being different it may be justifiable to
use the name Leia even should it be antedated by Leja; if not, it
must be replaced by Le¢jomya, Rondani.” *

Table of Species.

1. Yellow species, with or without markings, 2.
Shining black species; wing-tip infus-

Y, 1666 0,0 03096 0axt 6.0 000600008 0663 6.
2. Thorax with three black stripes 3.
Thorax never striped............ 4.
3. Wing with three black spots .......... winthemt, Lehm., p. 97.
‘Wing with only one black spot ........ Savobrunnea, sp.n., p.99.

4. Thorax with a very large black spot
towards each side ; wing with an
arcuate blackish mark towards the tip . arcuata, sp. n., p. 99.
Thorax without such spots ............ 5.
5. Thorax wholly yellow; wing with a
blackish transverse streak near tip .... &color, gp. n., p. 100,
Thorax shining black except on anterior
margin ; wing with a very narrow arc-
shaped blackish streak near tip........ insignis, sp. n., p. 101
6. Front coxe dark, hind femora brownish; -
proboseis not spatulate .............. nigra, sp. n., p. 101,
Front coxe and hind femora pale yellow ;
proboscis spatulate ............... ... spathulate, sp. n., p. 101.

49. Leia winthemi, Zehw. (PL TI, fig. 2.)

Leia_winthem?, Lehmann, Tns. spec. in agro Hamb. capte, p. 39
(1822).

Glaphyroptera winthemi, Winnertz, Verh. zool.-bot. Ges. Wien, xiii,
P. 789 (1863).

* The above quotation is from Johannsen (Gen. Ins., Fasc. 93, p. 76, 1909),
and explains the question of synonymy concisely; it is therefore quoted
verbatim.

o
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Mycetophila maculipennis, Say, Long’s Exped. St. Pster s Riv., App.
p- 365 (2) (1824).
Leia trifasciata, Walker, List Dipt, Brit. Mus. i, p. 93 (1848).

J Q. Head yellowish, vertex light brown; palpi yellowish;
antennal scape and the two or three basal flagellar joints yellowish,
the remainder brown; scape with bristles at tip of each joint.
Thorax brownish yellow, with three distinct dark brown stripes,
well separated, the median one reaching the anterior margin and
distinctly divided in front; the outer stripes shorter, but con-
tinued to the posterior margin. Scutellum yellow, brown in the
centre. Abdomen : in male brownish yellow, posterior borders of
segments with a broad dark brown band, varying in breadth and
intensity, often narrower in the middle ; in female nearly all black
or blackish brown, or only the fore borders narrowly, or anterior
angles of segments shortly pale; in both sexes with pale pubes-
cence. Belly in male yellowish, in female blackish. Genitalia of
male large and conspicuous, light brownish yellow ; a large
obtusely conical basal joint to the claspers, the second joint
terminated by two large strong black claws, the basal joints
united at their bases above. There is also a pair of bright yellow
intermediate palp-like organs. Ovipositor of female apparently
normal. Legs brownish yellow, tips of femora more broadly, tips
of tibia rather narrowly black, the latter with three rows of seta ;
tibial apical spurs long, reddish yellow ; tibis a little blackish
yellow, tarsi darker. Wings distinctly yellowish, a brown suffu-
sion over the anterior cross-vein and petiole of 4th longi-
tudinal vein, over the basal section of 3rd vein, and a longer spot
from the costa just beyond tip of 1st longitudinal vein extending
nearly to the anterior branch of the 4th vein, and another spot at
tip of 3rd vein. Anterior cross-vein rather long, basal section of
3rd vein short, the vein originating towards tip of 1st vein. The
4th vein forks a little beyond the anterior cross-vein, the branches
parallel ; the 5th vein forks before the basal end of the anterior
cross-vein, the branches diverging; 6th vein very short, indis-
tinet, 7th moderately long, distinct.

Length 3-5 millim,

Redescribed from several specimens of both sexes in the Indian
Museum from the following localities :—

Simla, 25.iv.07, 5.v.07, 10.v.09, Matiana, Simla district,
28-30.iv.07 (all Annandale); Naini Tal, 2.vi.09, Darjiling,
5.viii. 09 (Paiva), 29.v.10 (Brunetts) ; Ukhrul, Manipur (Pett:-
grew). The species also occurs in Sumatra, Europe, and North
America.

Type. The location of this T have been unable to trace.

This species is apparently confined to the hills in eastern
regions, though it is not uncommon throughout Europe. Van der
‘Wlp in his ¢ Catalogue of South Asian Diptera” records it from
Mid-Sumatra, a female being taken on the Peak of Indrapoera
almost identical with the European form.
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50. Leia flavobrunnea, sp. nov.

3. Head yellowish ; three distinct, rather large, round black
spots on frons, carrying the ocelli, the middle one of which is
slightly smaller than the others and placed rather above them on
the frons; each also carries a bristle, the outer ones being very
large and conspicuous ; all the rear part of the head behind the
ocelli with short, stiff, bristly brown hairs ; face and palpi yellowish,
former with brown hairs. Antennal scape and first ten joints of
flagellum yellowish, the remainder black. ZThoraz brownish
yellow, with three darker brown stripes, the median one faint,
formed of two narrowly separated fine lines, the outer ones pointed
at each end; all three attain the hind margin of the dorsum, the
middle one being continued over the concolorous scutellum, which
bears four bristles on its hind margin. Metanotum brownish
yellow, with a pair of longitudinal blackish stripes ; sides of thorax
concolorous.  Abdomen black on dorsum, pubescent; base pale ;
belly yellowish, except at the tip. Genitalia snbglobose, yellowish,
apparently twisted sideways; the basal joints obtusely conical,
with a pair of intermediate small black horny hook-like appen-
dages and an elongate narrow dorsal style.  Legs brownish
yellow, tibie a little darker, posterior tibize beset with bristles.
Wings yellow, a little paler behind; venation normal, veins
vellow or yellowish brown. A brown mark over the tip of the
3rd longitudinal vein, extending a little in front of the vein at the
margin of the wing, and a little behind the vein at a short distance
from the wing-margin. Halteres yellow, with a short thick stem,
clubs black-tipped.

Length 33 millim.

Described from one male taken by me at Darjiling, 29. v. 10.

Type in the Indian Musenm.

51. Leia arcuata, sp. nov. (Pl II, fig. 3.)

3 Q. Head: frons rather bright yellow, reddish or brownish
on vertex ; face and palpi light brownish yellow ; antennal scape
and about basal half of flagellum yellow, darkening gradually to
blackish on the apical part. The three ocelli distinet, black ;
some pale hairs on upper part of head and stiff black hairs behind
it; back of head reddish yellow. In some females nearly all the
head is more or less uniformly yellowish. Zkorax light brownish
vellow, sides and scutellum concolorous, dorsumr generally a little
darker. Metanotum and metapleurs wholly black. There is on
each side of the dorsum a very large, pear-shaped, shining, jet-
black spot, extending from a little below the shoulders to the
posterior corners, and from the wing-roots nearly to the middle
of the dorsum, leaving only a narrow yellow interval between the
two spots. Thorax covered with loose shaggy yellow hairs,
amongst which there are several bristles along the lateral borders
of the dorsum, strongest above the wings; two dorso-central

"2
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bristles, and the scutellum bears a strong one on each side, nearly
as large as the apical pair. Abdomen yellow, with light yellow
pubescence ; 1st segment wholly black, the rest with a broad
black posterior margin (which is generally narrowest on the 2nd
segment) ; in the male this band is more or less of regular width,
but in the female it is generally enlarged in the middle to a suffi-
cient extent to attain the base of each segment, in some speci-
mens the colour spreading over the whole of the hinder segments.
Belly yellowish, blackish towards tip. Genitalia of male yellow, of
moderate size, second joint of claspers very slender; in the female
the organs are inconspicuous, yellow. ZLegs wholly yellowish,
tibi rather darker, tarsi blackish. Wings yellowish grey; an
irregular, ill-defined, but distinet brownish arcuate band (its con-
vexity inwards) towards tip, crossing the 3rd and both branches
of the 4th longitudinal vein, and touching the tip of the 5th at
the wing-border. Halteres pale yellow.

Length 3 millim,

Described from two males and ten females in the Indian
Museum, from Kurseong, Darjiling District, 5000 ft., 3-9. vii. 08,
26.vi. 10; and Naini Tal, West Himalayas, 10.vi.09. A speci-
men in the Pusa Collection is from the Khasi Hills, Assam, 1000~
3000 ft., iii. 07.

A very conspicuous species, and easily recognised from all
others in the genus or even subfamily, by the very large shining
black spots on the thorax. In one specimen from Bhowali,
Kumaon, taken by Mr. A. D. Imms in July 1909, the basal half
of the hind femora is black and the wing-marks almost absent.
Mr. Imms took it again at Bhowali on 28. vi. 10.

52. Leia bicolor, sp. nov.

Q. Head: frons and vertex reddish yellow; face and palpi
ight brownish yellow; antenn® with the first few joints of
flagellum bright reddish yellow. (Remainder missing.) Zhoraa
brownish yellow, traces of three narrow brown stripes converging,
but not uniting, towards posterior margin. Sides, pleurz, scu-
tellum, and metanotum councolorous. Dorsum with two distinct
rows of dorso-central small bristly hairs, of irregular size,and two
stronger bristles on each posterior corner, also a curved row of
four strong ones on the scutellum. Metapleuree with numerous
long stiff yellow hairs. 4bdomen wholly black, very narrowly
yellow at base, with a few pale hairs. Belly blackish; genitalia
concealed. Zegs: cox® and femora reddish yellow, tibie blackish
yellow, tarsi blackish. WWings rather deeply yellowish; a brownish
band near tip, crossing the 3rd longitudinal, and both branches of
the 4th longitudinal vein. Halteres yellow.

Length 4% millim,

Described from a single female in the Indian Museum, taken
by Dr. Annandale at Kurseong, 7.ix. 09.
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53. Leia insignis, sp. nov.

Q. Head: frons and vertex black, with pale hairs. Antennaz
set in well-marked, large cavities, the edges of which are pale
yellow. Scape yellow ; flagellum brown, a little paler beneath at
the base. Underside of head and the palpi pale yellow. Zhoraw :
dorsum wholly shining black, but leaving a broad yellow anterior
rhargin ; the shoulders, humeri and the anterior part of the sides
also yellow. Metapleur®, metanotum and the mesopleural region
black. Scutellum yellow, with a row of four strong yellow bristles.
Dorsum of thorax with yellow hairs, amongst which can be distin-
guished a more or less distinet pair of dorso-central rows, which
end in a- pair of strong yellow bristles. Other strong yellow
bristles occur laterally in the usual situations, but some of them
can hardly be strictly differentiated from the stiff hairs which are
irregularly placed around the edges of the dorsum and elsewhere.
Abdomen yellow, with sparse, short yellow hairs ; hind margins of
segments with a broad black band, which is narrowest on the
1st segment, and which shows a tendency to increased width in
the middle in the others. Last segment, belly and genitalia all
yellow, latter small.  Legs yellow, tibie scarcely darker; tips of
hind femora very narrowly black, tarsi blackish. Wings pale
yellow, an indistinct narrow, transverse streak towards the tip.
Halteres yellow.

Length 3 millim.

" Described from a single specimen from TUkhrul, Manipur,
6400 ft., in the Indian Museum.

54, Leia nigra, sp. nov. (PL II, fig. 4.)

Q. Head black, except the greyish face and pale yellow palpi.
Thorax wholly black, pubescent; dorsum moderately shining,
with strong hairs, and with some bristles laterally, on the anterior
corners and humeri and on the posterior corners ; the scutellum
also bears a row of four strong bristles. Abdomen black, pubescent.
Genitalia black ; a cylindrical, hairy piece and a ventral plate are
visible. Legs black; tibie pale brownish yellow, apical spurs
white (middle tibie in the second specimen brownish towards tip).
Wings pale grey, tip brownish, the colour extending to about the
middle of the branches of the 4th longitudinal vein and the tip of
the 5th,

Length 3 millim.

Described from two examples in the Indian Museum, from
Naini Tal, 2.vi. 09 (type), and Simla, 9.v. 09 (dnnandale).

55. Leia spathulata, sp. nov.

3. Head: vertex, frons, and face all black, with microscopic
.grey pubescence, the face with grey reflections when viewed from
above; vertex and frons with, in addition, stiff bristly black hairs.



102 MYCETOPHILID £,

Ocelli yellowish white. Proboscis comparatively elongate, with
very broad and long labella, pale yellow with blackish marks on
the upper side; palpi yellowish white. Antenna black, with
microscopic grey reflections. Thoraw shining black, rather densely
covered with black bristly hairs of different lengths ; whitish grey
on the shoulders, the colour extending laterally as far back as the
wings. Scutellum, metanotum and sides of thorax black ; pleurs
slightly dusted with grey. .A4bdomen black, pubescent; posterior
margins of segments yellow on underside, the colour extending
narrowly to the upper side of some of the basal ones. Genitalia
large, rounded, shining black, pubescent ; an obtusely conical 1st
joint and, apparently, some smaller intermediate appendages. Legs
pale yellow, posterior coxe black, tarsi pale blackish yellow;
posterior tibie spinose, apparently bearing three rows of rather
large seta; fore tibiw with much shorter bristles. Wings very
pale grey, blackish on about the apical fourth, the colour extending
across the wings, limited proximally, nearly in a straight line, from
the middle of the 3rd vein to the tip of the auterior branch of the
5th vein ; the 6th vein distinct, straight, ending at about opposite
the fork of the 5th vein. Halteres pale yellow, clubs oval.

Length 37 millim,

Described from one male taken by me at Darjiling, 25, v. 10.

Type in the Indian Museum.

It is questionable whether & new genus might not be established
for this species, owing to the lengthened proboscis and highly
developed labella. Agreeing, however, as it does with the other
generic characters of Leia, and bearing a considerable resemblance
to L. nigra, it seems advisable to refer it here for the present.

Genus RHYMOSIA, Winn.
Rhymosia, Winnertz, Verh. zool.-bot. Ges. Wien, xiii, p. 810 (1863).

GENOTYPE, R. fasciata, Mg.; by designation of Johannsen (Gen.
Ins., Fasc. 93, p. 102, 1909).

Head oval, vertex somewhat raised, front broad, narrowed
anteriorly ; eyes nearly circular, somewhat bulging; ocelli three
in number, the laterals large, closely contiguous to the eye-margins,
the middle one very minute, placed in a groove on the front,
sometimes almost concealed. Palpi incurved, four-jointed, 1lst
joint very small, the 4th longer than the three preceding.
Antenna 16-jointed, basal joints differentiated, setose at the apex,
the flagellar joints eylindrical, compressed, pubescent. ZThorax
oval, highly arched; mesonotum short-haired, usually only the
margin with set@; scutellum large, margin setose; metanotum
high, steep. Abdomen of the male six-segmented, with small
terminal segment and rather small forceps, that of the female
seven-segmented, slender, constricted at the base, compressed,
with short, stout ovipositor and a pair of terminal lamellze. Legs
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long and slender, tibiw spurred and with slender lateral setee.  Wings
oval, base rounded, about as long as the abdomen, with microscopic
setulae arranged in parallel longitudinal rows. Costa ending before
tip of wing; auxiliary vein rudimentary. The 1st longitudinal
vein straight, the 3rd beginning at its middle, mainly straight;
anterior cross-vein oblique, placed before middle of wing. The
4th longitudinal forked immediately after contact with the
anterior cross-vein, the branches nearly parallel, gently diverging ;
5th vein forking before 4th, the branches diverging, 6th vein
strong but incomplete, 7th short and indistinct.

Range. Himalayas, Bengal, Assam, Ceylon ; previously recorded
only from Europe and North America.

Life-kistory. Apparently little is known, but Winnertz states
that Z. fenestralis, a European species, breeds in Agaricus melleus.
Johannsen says some species feed on Armillaria, a genus of
fungi.

A character of many species of this genus is the narrow forking
of the 5th longitudinal vein for a certain distance, after which the
branches semewhat suddenly diverge, and it may be distinguished
from such species of Allodia as have a narrowly forked 5th vein
at the base, by the strong anal vein.

Table of Species.

1. Thoracic dorsum mainly blackish,
margin yellowish ................ Savolimbata, sp. n., p. 103,
Thoracic dorsum mainly yellowish .... 2.
Thorax without distinet black stripes
RN 600000000000 000200000000 3.
Thorax with the three usual darkstripes genitalis, sp. n., p. 104.
3. Antenna with tip of each joint brougly

2

black........ eaiteceseranaseeneane 4.
Antennse uniformly brownish ........ albolateralis, sp. n., p. 104,
4, Thorax light yellowish, shoulders con-
RIS 66000,000000000006.00 00,00 . annulicornis, sp. n., p. 105,
Thorax brownish yellow, shoulders
distinetly paler ......ccoieiiienn. 5

5. Femora all pale yellow .... ........ lz;tmeralfs, sp. n., p. 106.
Posterior femora with black streaks

below towards tips . ......... 600060 fascipes, sp. n., p. 106.

56. Rhymosia ﬂa,volimbata.; sp. nov.

3 Q. Head bright reddish yellow, including antenne, the tips
of each joint of the flagellum very narrowly but distinetly black ;
vertex and back of head blackish. Zhorux: dorsum very dark
brown, with short pale yellowish hairs, margin of dorsum on three
sides pale yellow, the hind margin blackish, except at the corners,
which, with the scutellum, are yellow. Sides of thorax anteriorly
reddish yellow ; pleurz and metanotum black. Abdomen black,
moderately shining, with a few pale hairs. Genitalia of male very
large, pubescent, brownish yellow, the large first joint of the



104 MYCETOPHILID X,

claspers' followed by a comparatively short, obtuse dark brown,
curved joint; a dorsal bifid plate, beneath which protrude two
pairs of long almost filamentous appendages. Ovipositor of
female very small, inconspicuous, concealed, yellow. Legs wholly
‘pale yellow, except dark brown tips to coxz and the darker
blackish tarsi. Wings yellowish. Both branches of 4th vein
distinct to the wing-border, nearly parallel ; upper branch of 5th
‘vein distinet nearly to its base. Halteres pa.le yellow.

Length 3 millim.

Described from two females (including type) taken by Dr.
Annandale at Kurseong, 5000 ft., 4. vii. 08 and 21.vi.10. I have
seen it from Kumaon, 5700 ft., vii. 1909, taken by Mr. Imms.

Type in the Indian Museum

57. Rhymosia genitalis, sp. nov.

. Head dark brownish yellow, with black pubescence, darker
+in centre. Face and proboscis bright yellow, two small lip-shaped
labella at the tip of the proboscis; palpi with the first two joints
.dark brown, 3rd and 4th yellowish, thinner. ZThorax bright
yellowish, with the three usual darker broad stripes, the middle
one attaining the anterior margin, where it is widened ; all three
attain the hind margin; dorsum covered with yellow hairs,
Scutellum and metanotum blackish, underside of scutellum
yellowish. Sides of thorax yellowish, pleurse blackish., Abdomen
black, hind margin of the basal segment. brownish yellow. Geni-
talia very large and complex ; - a rather small oblong black dorsal
plate, with two black palp-like appendages protruding from below ;
a very large shining black basal’ joint ‘to "the claspers, the 2nd
joint being blunted and of irregular shape; two very long, pointed
horny brownish yellow mt.er,u_]ed!s,t.e appenddges standing quite
erect, above the level of the abdominal dorsum, and each termi-
nating in three long slightly curved spines. Zegs: coxw and
femora yellow, tibiee a little - darker, tarsi blackish. Wings
yellowish, venation normal. Halteres yellow

Length 3 millim, ~ ~ -

Described from one male frond Dar]llmg, taken by me, 29.v. 10,

Z'ype in the Indian Museum. =,

58. Rhymosia albolateralis, sp. nov.

8. Head : froms, face, palpi and scape bright yellow ;. base of
1st joint of flagellum pale yellowish white, remainder of flagellum
light brown, pubescent; back of head black, a little reddish
behind the eyes; eyes black, pubescent. Thorax brownish yellow,
with microseopic black hairs, and two well separated rows of
dorso-central black bristles; others occur around the lateral
margins ; three rather strong ones on each posterior corner, and
two in the centre of the extreme posterior margin; a whitish
* streak on lateral margins of dorsum from shoulder to root of wing.
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Scutellum concolorous, with two apical strong bristles, and a
swaller pair immediately above them. Metanotum brownish
yellow ; pleure blackish. Abdomen yellowish, posterior half of
each segment, and whole of last one, rich dark brown. The
genitalia consists of a large hood-lke pale yellowish piece,
exteriorly pubescent, ending in two narrow prolongations ; below
this hood is a pair of bent claspers with long black hooks. Legs
pale yellowish, tibize and tarsi darker. Wings pale brownish
grey ; halteres yellowish white.

Length 3% millim.

Described from a single male in the Indian Museum, from
Naini Tal, 6000 ft-, 10 vi. 09.

59. Rhymosia annulicornis, sp. nov. (PL II, fig. 10; PI. III,
figs, 13 & 14.)

3 9. Head yellow, a little darker on vertex. Antennz yellow,
closely pubescent, apex of each joint of the flagellum with a broad
black ring. A few bristles about the mouth; palpi varying
from yellow to blackish. Back of head with bristles on the upper
part, blackish on the lower part, ZThordz yellow, slightly
brownish yellow on dorsum, paler yellow at sides; dorsum with
rather shaggy brownish-yellow hair; around the borders of the
dorsum are several bristles of various sizes, the strongest being
two curved ones in front of each wing base; there are at least
two on each humerus, with others below them, two apparently
notopleural ; a strong one at each posterior corner, with: two
others of shorter and unequal lengths in front of them; and
two dorso-central. Scutellum and metanotum yellow ; former
with two strong apical bristles. 4bdomen of male yellow, posterior
margins of segments narrowly black; belly yellow, with blackis
posterior margins to segmerits. Abdomen of female yellow, or
brownish yellow, with yellow pubescence; posterior margins ot
all segments with a black band, which is broadened in the middle,
sometimes extending forwards to the base of the segment; last
segment all yellow. Genitalia of male very conspicuous; each
clasper formed of a large, short, emarginate, basal piece beyond
which projects a prominent second joint attached to the first very
narrowly and having the appearance of a ventral V-shaped plate
with rounded edges, on the inner side of which are a row of strong
blacs spines. On the upper inner side of the second joint is a
small process ending in three black claws ; a moderate-sized dorsal
plate is present. In the female two small lamelle are barely
visible, the whole organ being totally withdrawn within the
abdominal cavity. Leys pale yellow ; tips of coxee blackish, with
some black bristles; extreme tips of femora sometimes black ;
apical spines on posterior tibi® very large, dirty yellow ; tibiz and
tarsi darker ; posterior tibiee with several strong bristles on hinder
side and lesser ones on outer and inner sides. Wings yellowish,
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veins brown, all bearing a microscopic row of bristles; lower
branch of 4th longitudinal vein not reaching wing-margin ; upper
branch of 5th obliterated at base. Halteres pale yellow.

Length 3-3% millim.

Described from one male and three femalesin the Indian Museum
collection, from Madhupur, Bengal, 13, ix. 09, 15.x. 09 (Puiva) ;
Calcutta, 18, vii. 08 (Annandale) ; and Peradeniya, Ceylon, 14-16.
vii. 10 (Gravely).

60, Rhymosia humeralis, sp. nov.

d. Considerably resembling R. annulicornis, the differences
being as follows :—

Head with the vertex more blackish. Thoraz with the dorsum
rather darker brownish yellow and the anterior corners livid
yellowish white ; scutellum lighter ; metapleura blackish. Bristles
apparently similar but hardly as strong. Abdomen with the lst,
4th, 5th, and 6th segments dark brown, with very narrow pale
yellow hind margins ; the 2nd and 3rd segments yellow ; belly
dark brown, posterior margins of all segments pale yellow.

Length 23 millim,

Described from a single male, from Sylhet, 3.ii.05 (Lt.-Col.
Hall) ; in the Indian Museum.

61. Rhymosia fascipes, sp. nov. (Pl III, fig. 12.)

& . Head : vertex black with coarse yellow hairs; a yellowish
transverse ridge across the frons immediately above the antennz,
reaching from eye to eye. Face yellow, palpi brownish yellow.
Antenn® brownish yellow, tips of all the flagellar joints dark
brown. Thorax brownish yellow, with rather long yellow rough
hairs, more bristly near the margins ; anterior margin of dorsum
and along the sides about as far as the wing, paler, yellowish
grey ; three indistinet broad darker brown stripes of the usual
pattern are visible but not conspicuous. Scutellum yellowish, a
little obseure on the dorsum ; metanotum shining blackish brown,
sides of thorax yellowish, pleure blackish, metapleurs yellowish.
Abdomen blackish ; 1st segment mainly, 2nd on basal half, 3rd
narrowly at base, yellowish; the whole abdomen with short
yellow pubescence. Genitalia very complex; a narrow pointed
dorsal style; a two-jointed pair of claspers, the 1st joint of
moderate size, obtusely conical, the 2nd flattened, rather wide ;
an intermediate pair of fire-tong-like black horny processes, tri-
sinuate, and ending in sharp points; they emerge from below the
style and. possibly spring from a single basal piece; below these,
and almost below the large claspers also, is a second pair of
appendages, ending in finger-like tips; except the black, tong-
like processes, all the genital organs are brownish yellow with
yellow hairs.  Legs pale yellowish, tarsi barely darker, junction of
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coxa and femora dark brown on underside; hind femora dark
brown near tip below, middle femora less so; posterior tibie
with black tips, and bearing three rows of setm. Wings yellowish
grey, a little more yellowish on anterior border; tips of fork of
4th longitudinal vein converging, the lower branch incomplete.
Halteres brownish yellow.

Length 3 millim.

Described from one male, from Peradeniya, Ceylon, 7.viii. 10
(F. H. Gravely).

Type in the Indian Museum.

Genus ALLODIA, Winn.

Allodia, Winnertz, Verh. zool.-bot. Ges. Wien, xiii, p. 826 (1863).
Brachycampta, Winnertz, I c. p. 833.

GENOTYPE, Mycetophila lugens, Wied. ; by Johannsen’s designa-
tion (Gen. Ins., Fasc. 93, p. 104).

Head round, flattened in front, placed low upon the thorax,
front broad; eyes round; ocelli three in number, the laterals
large, contiguous to the eye-margins, the middle one very small, in
a groove. Palpi incurved, four-jointed, the 1st small, the 4th
longest.  Antenn® 16-jointed, the basal joints differentiated, the
flagellar joints cylindrical, pubescent. 7horax oval, highly arched ;
mesonotum with depressed hairs, only the margin setose : scutel-
lum large, with marginal set@. Abdomen of the male six-seg-
mented, with complex forceps; the female abdomen with seven
segments, slender, compressed, constricted at the base, with a
short ovipositor, ending in two slender lamellee.  Legs long and
slender, all tibise with long spurs and minute lateral setee. Wings
shorter or not longer than the abdomen, oval, with rounded base,
and with microscopic setulee arranged in parallel longitudinal
rows. The costal vein euding some distance before the tip of the
wing ; auxiliary vein rudimentary ; 1st longitudinal straight, long,
3rd beginning about its middle, also straight; anterior cross-vein
moderately long, rather oblique; the 4th longitudinal forked
before half its length, the branches gradually diverging; the 5th
vein forks a little before ‘the fork of the 4th, the branches
diverging ; the 6th and Tth veins incomplete, or more or less
indistinet. i

Range. Western Himalayas ; and previously recorded from
Europe and North America.

This genus is closely allied to Brachycampta, Winn., and that
author distinguishes the two as follows :—In Aflodia the first anal
vein (6th vein), though short, is more or less distinet ; in Brachy-
campta it is wanting ; in the latter the fork of the 5th longitudinal
vein is sometimes formed as in Rhymosia, the base of the fork
being retracted before the proximal extremity of the anterior
cross-vein, while in Allodi« this is not the case.
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Ilowever, with regard to these distinetions Johannsen says :—
‘ These characters, while sufficient to separate most of the European
species thus far described, fail utterly for some of the still
undescribed North American forms, and for this reason the two
genera are combined.”* [

62, Allodia nigrofasciata, sp. nov. (Pl 11, fig. 11.)

38 Q. Head : vertex dark brown or black, with grey pubescence ;
face blackish or brownish, rest of head including proboscis and
palpi, yellow. Antennal scape and base of flagellum yellow, the rest
black. Three or four strong bristles in a row behind upper inner
corner of each eye.. Thorax varying from reddish brown to
black, with rather rough yellow pubescence, sides yellowish,.
pleurse blackish, slightly dusted with grey. Bristles placed as
follows :—several on the humeri of different lengths, three or four
very strong ones below each humerus, some moderately strong ones
on the anterior and lateral margins of dorsum, a powerful one on
each posterior corner of dorsum, and smaller ones irregularly
mixed with the soft yellow hairs covering the whole dorsum and
along its posterior margin. Scutellum with two strong apical
bristles. Abdomen compressed; varying from yellowish to dark
brown and with soft pale hairs; dorsum with a broader or
narrower black band on the base of each segment, sometimes
occupying nearly all the surface, but leaving at least a narrow
band on each hind margin, which widens towards the sides, over
which the black colour extends for some distance basally.  Geni-
talia of woderate size; the large basal joint of each clasper
terminating in two narrow flexible finger-like appendages, and
between the claspers a pair of branched black hook-like organs.
In the female two narrow elongate yellow lamell® are visible.
Legs pale yellow, tips of femora, especially on hind pair, a little
blackish ; traces of a small dark streak below at base ; tibiee darker;
tarsi blackish. Wings pale yellowish, iridescent ; halteres yellowish
white.

Length 23-3% millim.

Described from two males and six females (including type &
and Q) in the Indian Museum, from Simla, 10.v.09 (Dr. dnnan-
dale) ; also from one from Mundali, Dehra Dun district, 9000 ft.,
10-12.v.10 (C. W. Beebe), in the same collection.

Types in the Indian Museum.

Genus MACROBRACHIUS, Dzied.
Macrobrachius, Dziedzicki, Hor, Soc. Ent. Ross. xxiii, p. 520 (1889).

GENOTYPE, M. kowarzii, Dzied., the only previously known
species ; by original desigpation.

* Gen, Ins,, Fasc. 93, p. 104 (1909).
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Near Phronia.” Head placed low down on thorax; palpi incurved,
four-jointed, first two joints caliciform, 3rd joint cylindrical, 4th
nearly as long as the first three taken together. Eyes oval,
emarginate at base of antenn ; three ocelli, placed in a transverse
line, the middle one small. Antenna articulate, 16-jointed, scape
differentiated, flagellum cylindrical. Thoraa short, highly arched,
metanotum short, scutellum small, with long setw. Abdomen
short and compressed, in male 6-segmented, in female 7-segmented.
Legs strong ; middle and hind tibiez with two rows of lateral seta
on each.  Wings oval, broader at base in the male ; costa ending
far beyond tip of 3rd longitudinal vein; auxiliary vein short, a
little curved, the end free ; the 4th vein forking beyond the basal
section of the 3rd vein; the fork of the 5th longitudinal small,
the fork, far beyond the fork of the 4th; branches widely
diverging ; the 6th longitudinal vein long and strong, but shortened ;
the 3rd vein beginning before the middle of the wing; the
anterior cross-vein moderately long, very oblique, the 4th vein
forking immediately after quitting it.

Range. Europe ; Eastern Himalayas. :

The long costa, in conjunction with the strong 6th vein, at
once separates this genus from Phronia.

63. Macrobrachius longicosta, sp. nov. (PL III, fig. 11.)

3. Head : vertex and froms black, with greyish pubescence;
face very narrow, owing to the eyes being nearly contiguous just
below the antenne. Palpi pale yellow; scapal joints of antennz
bright yellow, each with a row of bristles; Ist flagellar joint
yellow at base, the remainder brown, darkening nearly to black at
the tip. Outer ocelli touching the eyes. Thorax bright brownish
yellow, with very short golden yellow pubescence and numerous
strong bristly hairs, which latter are more conspicuous towards the
margins and along the middle, where they form two dorso-central
rows; two brown, rather broad, longitudinal stripes beginning on
the hind margin of the dorsum, but disappearing before reaching
the middle. Prothorax with four strong bristles on each side.
Scutellum sub-triangular, the upper corners rounded, blackish,
with short yellow hairs and two divergent strong bristles at the
tip ; underside yellowish. Metanotum blackish, sides of thorax
yellow, pleurss blackish. Abdomen considerably compressed, six-
segmented, black, with yellowish grey pubescence; belly yellowish.
Genitalia yellowish; a short narrow emarginate dorsal plate,
apparently united to the very large side-plates (unless these are
the basal joints themselves of the claspers) and these meet below,
forming a keel-shaped cavity for the inner organs, the tip prolonged
narrowly as a ventral style, with three horny filaments. From
the genital chamber project three tapering finger-like appendages,
each ending in a horny hook ; they are united at their bases and
apparently form the second joint of the claspers, the first being
hidden (unless they themselves are what are here described as
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side-plates).  Just above the style there are four strong spiny
black bristles on each side-plate. Legs bright yellowish; tarsi
blackish towards the tips. Wings pale yellowish grey, lighter
around the posterior margin ; venation in accordance with Johann-
sen’s figure (Gen. Ins., Fase. 93, pL. 6, fig. 12). Halteres blackish.

Length 3 millim.

Described from one male, from Kurseong, 25.vi.10 (Dr. N.
Annandale).

Type in the Indian Museum.

Genus PHRONIA, Winn. (Pl II, fig. 9.)
Phronia, Winnertz, Verh. zool.-bot. Ges. Wien, xiii, p. 857 (1863).

GENOTYPE, P. rustica, Winn.

Head round, flattened in front, placed low upon the thorax;
front broad, the anterior margin produced into a triangle, the apex
of which reaches to the base of the antenna ; eyes round; ocelli
three in number, the laterals large, contiguous to the eye-margins,
the middle one small, placed in a groove near the base of the
frontal triangle. Palpi incurved, four-jointed, the 1st joint small,
the 4th about as long as the 2nd and 3rd taken together.
Antenn® in the male frequently, in the female usually, nearly
cylindrical, slender, arcuate, 16-jointed, the two basal joints
differentiated, the 2nd with setw at the apex, flagellar joints
cylindrical, slightly compressed, pubescent. ~ Thoraxz oval, highly
arched, mesonotum hairy, the hairs on the sides longer, no setw ;
scutellum uearly semicircular, margin setose, metanotum high,
somewhat arched. .A4bdomen of the male slender, six-segmented,
compressed, constricted at the base, with rather large apical segment
and forceps ; female with seven-segmented abdomen, cylindrical,
constricted at the base, with ovipositor ending in two lamelle.
Legs slender, fore tibi shorter than the corresponding tarsi; all
tibiee with spurs and lateral seiz. Wings oval, with a more or
less rounded base, somewhat longer than the abdomen, micro-
scopically setulose. Costa ending at varying points before the
wing-tip, according to the species ; auxiliary vein very short or
rudimentary, ending free ; 1st longitudinal moderately long; 8rd
originating at a right angle before middle of wing, running
straight to just above the wing-tip; anterior cross-vein short, 4th
longitudinal vein forking soon after contact with the eross-vein,
the branches gradually diverging; 5th vein forking beyond fork
of 4th, the branches widely diverging; 6th and 7th veins incom-
plete, sometimes almost rudimentary.

Range. Sikkim, Assam ; previously recorded only from Europe,
and one species from Greenland.

Life-history. The early stages are passed in decaying wood.

To the student who would make this genus a special study,
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Driedzicki’s elaborate monograph is recommended.* The flies are
found in woods and among shrubs, usually in spring and autumn.
The two Oriental species described here may be separated thus:—

D ey M T S S SRR S P s simplez, sp. 1.
Blackish species. ........oiiiiiiiiiiiia., semifumata, sp. n.

64. Phronia simplex, sp. nov.

Q. Head yellowish, vertex brown, with whitish pubescence,
antennz light brown, scape and base of flagellum yellow. ZThoraz
rather bright light brown, with microscopic pale pubescence, and
a greyish reflectian towards the lateral margins; three dorsal
stripes very faintly indicated; lateral margins with stiff bristles.
Scutellum concolorous, with signs of two broad darker stripes;
two strong apical and two smaller subapical bristles. Metanotum
and sides very light brownish yellow. A4bdomen light brown,
minutely pubescent, hind margins of segments narrowly pale yellow.
Geenitalia light brown, slender, with two elongated terminal lamellz.
Legs pale yellow, tibiz and farsi very pale brownish. Wings very
pale yellowish grey ; halteres pale yellow.

Length. 3} milhm,

Described from a single example in the Indian Museum from
Assam.

65. Phronia semifumata, sp. nov. (Pl 11I, fig. 10.)

J . Head black, with very short scattered grey hairs; proboscis
blackish, tip brownish yellow ; palpi yellowish. Antennal scape
yellow, 1st flagellar joint pale brownish, remainder black. ZThorax
blackish ; dorsum with short pale yellow hairs and strong brownish
bristles around the margins; shoulders and upper corners of
prothorax pale yellowish.  Scutellum blackish, with four strong
brownish spines. Metanotum, sides of thorax and pleura blackish,
the latter with alittle grey reflection. Abdomen black, compressed,
with pale hairs.  Genitalia rather large, rounded; a small dorsal
bilobed plate and a ventral plate; the basal joint of claspers large, the
2nd joint consisting of three elongated appendages (which are not
easily seen, being curled up on one another), one of which at least
is covered with short bristles. Legs: fore coxa pale yellowish,
posterior cox@ blackish with grey reflections ; femora and tibiz
pale yellow, tarsi blackish towards the tips. Wings yellowish
grey, a little darker yellow on the anterior margin. Venation
normal. Halteres pale yellow, clubs large, oval.

Length 3 millim.

Described from one male, taken at Tonglu, Darjiling district,
21.1v. 10 (C. W. Beebe).

Type in the Indian Museum,

* Hor, Soc. Ent. Ross, xxiii. (1889),
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Gtenus EXECHIA, Winn,

Exechia, Winnertz, Verh. zool.-bot. Ges. Wien, xiii, p. 879 (1863).
Parexechwa, Becker, Insekten von Jan Mayen, p. 62 (1886).
Brachydicrania, Skuse, Proc. Linn. Soc. N.S. Wales (2) iii, p. 1215
7 (1888).

GENOTYPE, Tipula fungorum,de Geer ; designated by Johannsen.*

Ilead roundish, compressed in the front part, situated deep in
the thorax ; front broad. Eyes longish-round; lateral ocelli large,
closely contiguous to the eye-margins, middle ocellus either very
small, placed in a greove on the front, or entirely wanting.
Palpi incurved, four-jointed, 1st joint small, 4th longest. Antenna
projecting forward, somewhat arcuated, 16-jointed, 1st joint of
the scape cyathiform, 2nd much shorter than the 1st, cupuliform,
both setiferous at the tip; flagellar joints cylindrical, somewhat
compressed, with minute downy pubescence. Thorax ovate,
highly arched, with a short pubescence, setose on the lateral and
hind borders; scutellum semicircular, setose, metanotum steep.
Abdomen slender, in the male with six, in the female with seven
segments, narrowed at the base, cylindrical or a little compressed ;
anal joint of the male rather large, forceps moderate or small;
ovipositor of the female very short, with two small lamelle.
Legs long, slender, intermediate and hind femora rather broadly
compressed, tibiee spurred, and with lateral spines, fore pair with
one distinct range of very minute spines on the inner side, and
a few small spines along the outer side, intermediate pair with
a range of small spines on each side, hind pair with two ranges of
rather longer spines on the extensor surface; plant® of meta-
tarsus of hind tarsus with minute setulee. Wings shorter than,
subequal to, or a little longer than the abdomen, oblong oval, with
rounded base, and with microscopic setulee arranged in longi-
tudinal rows. Costal vein ending at tip of 3rd vein, some
distance before the wing-tip; auxiliary vein very short, complete
or incomplete, turning down towards the 1st longitudinal ; 3rd
vein beginning before middle of wing, angled at base, thence
straight ; anterior cross-vein moderately long, oblique, 4th longi-
tudinal forked very soon after contact with cross-vein, before
middle of wing, the branches approximately parallel; 5th longi-
tudinal forked about its middle, approximately under fork of 4th,
the branches distinetly diverging; 6th and 7th veins distinct but
short. ;

Range. Europe, Greenland, and Eastern Himalayas.

Life-history. Apparently nothing known beyond that the larvee
live in fungl, and that the perfect insects appear in woods and
bushes in the spring. One species is said to do considerable
damage in Europe to mushrooms.

* Gen. Ins., Fase. 93, p. 106 (1909).
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“« Brachydicrania and Parevechia do not differ from Ewechia
except that they possess but two ocelli while Ewvechia has three,
the middle one being very minute. The forms with two ecelli
should not be confused with Mycetophila which has very stout
tibial lateral sets, and larve with ambulacral setule. The larve
of Ewechia are commonly present in many species of fungi. They
do not have the transverse rows of ambulacral setula” *.

66. Exechia basilinea, sp. nov. (Pl II, fig. 12.)

3 Q. Head wholly yellow, apical third or half of flagellum
blackish ; frons and vertex with fine golden yellow hairs, a trans-
verse row of short black bristles above the antennw. In the female
the frons and vertex, also the flagellum except at base, are blackish.
T'horax reddish yellow, paler at sides. A row of stiff bristles of
various sizes along anterior margin ; several others on and below
shéulders, two strong ones on each humerus, lateral ones towards
the sides, a strong one on each posterior corner, and irregularly
placed small ones on the dorsum ; these latter conspicuous com-
pared with the very minute yellow pubescence. Scutellum with
an apical pair of curved bristles, crossing one another. with
a similar, much smaller pair in front of them. Metapleura with
stiff hairs. Abdomen reddish yellow, compressed, with short
yellowish hairs; segments with a black basal band, which narrows
towards the sides, but in its middle reaches the base of the
following segment. Hind margin of 1st segment with a narrow,
well defined, yellowish white band ; belly pale. Genitalia of male
consisting of a pair of large, at least two-jointed, claspers, with
some narrow horny hook-like intermediate organs; a pair of
small narrow bright lemon-yellow palp-like appendages appear to
take the place of the dorsal plate, which is absent. In the female
there is a pair of pad-like hairy plates and a long conical internal
organ with an ovipositor. Legs: coxe reddish yellow, femora
pale yellow, tibiee pale blackish yellow, tarsi blackish. Wings and
halteres pale yellow.

Length 4% millim.

Described from a single male and female in the Indian
Museum, taken at Kurseong, Darjiling district, 3 and 4. vii, 08
(Dr. Annandale).

Genus MYCETOPHILA, Mjg.
Miycetophila, Meigen, Tllig. Mag. ii, p. 263 (1803).
Mycetina, Rondani, Dipt. Ital. Prod. i, p. 195 (1856).

Mycozetea, Rondani, loc. cit. iv, Corrigenda, p. 12 (1861).
Fungivora, Meigen, Nouv. class. mouches (1800), nom. nud.

GENOTYPE: Johannsen has set up M. agarici, Oliv., as the
type-species.

* Johannsen, Gen. Ins., Fasc. 93, p, 106 (1909).
I
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Head oval, flattened in front, placed very low on the thorax, so
‘that in profile it makes a continuous curve with the thorax; front
broad, the anterior margin produced into a triangle the apex
of which reaches the base of the antenn ; eyes oval, ocelli two in
number, placed close to the eye-margins. Pualpi incurved, four-
jointed, the 1st joint smwall, the 4th as long as or longer than the
3rd, usually slender, rarely oval. Antenn arcuate, 16-jointed, the
basal joints differentiated, setose at the apex, the flagellar joints
cylindrical, compressed, pubescent.  Thoraw oval, highly arched,
produced over the head, pubescent, with longer hairs on the lateral
margins and over the base of the wing, posterior margin setose ;
sentellum usually semicircular, its margin setose ; metanotum
highly arched. _dbdomen of the male six-segmented, anal segment
usually small, forceps small; that of the female seven-segmented,
more or less compressed, constricted at the base, ovipositor with
two lamellee. Legs stout, the femora compressed; tibie with
spurs, fore tibiz with small set@ on the outer side, middle tibims
with two ranges of stout setee on the extensor surface, and one
range on the inner side; hind tibiee with two or three ranges of
long stout sete on the extensor surface; plantz of the hind tarsi
ciliate with fine setule. Wings somewhat longer than the abdo-
men, oval, the base more or less rounded, the microscopic setul®
arranged in longitudinal rows. The costa ending before the tip of
the wing, the aunxiliary vein very short, ending free ; the 1st longi-
tudinal straight, ending at about two-thirds of the wing ; the 8rd
originating a little before the middle of the wing at a right angle
and practically straight also ; the 4th and 5th forked approximately
at about the same place, nearly under the basal portion of the 3rd
vein or immediately beyond it, the branches very gently diverging,
or nearly parallel; 6th and 7th veins rather short and indistinct.

Life-history. Of several European species the life-history is
known ; that of M. lunata, Mg., for instance, has been worked
out by Heeger, whilst M. signata, Mg. has been reared by
Stannius from Boletus edulis; it frequents pinewoods. Heeger
says that some species hibernate, reappearing in early spring,
when they copulate after a few days. Thelarve live in fungi and
decaying wood.  The perfect insects occur anywhere in woods in
the neighbourhood of fungi and are often taken on the windows
of houses.

Range. Probably world-wide ; yet the genus has not been
actually recorded from Africa, or till now from the Continent of
Asia, though it has been found in the East Indian Islands.

Fungivora, Mg., though synonymous, is inadmissible as well as
all the other genera set up in Meigen's “ 1800 paper” as it has
been termed, none having been accorded any species.*

Table of Species.

1, Wings with a brownish mark or marks.. 2.
Wings cledr &0 faml, o Lot it o cinctiventris, sp. n., p. 115,



MYCETOPHILA. 115

2. Two obvious distinct marks on each

b7t 6 ol 20 o S RN 3,
Only one obvious dark mark on each
TTT S G A SR R PP 4.

3. Shoulders yellowish; a brown transverse
streak on apical half of wing; hind
margins  of abdominal segments
ellowish .................. oL quadrifasciata, sp. n., p. 1165.
Shoulders concolorous; a brown nearly
round spot on the costa ; hind margins

of abdominal segments blackish. . ..., curvilinea, sp. n., p. 116.
4. Sides of thorax below shoulders con-
siderably and distinctly grey ........ griseolateralis, sp. n., p. 116.
Sides of thorax never distinctly grey,
and rarely paler .................. 5.

5 (a). Thorax bright brownish yellow ; an
almost imperceptible pale blackish

tinge over the tip of the wing ...... suffusa, sp. n., p. 117,
(b). Thorax dark shining brown ; no
blackish tinge over wing-tips........ himalayensts, sp. n., p. 117.

(e). Thorax bright brownish yellow; a
suffused brown oval spot at tip of
basalecell ........... ..ol binotata, sp. n., p. 118.

67. Mycetophila cinctiventris, sp. nov.

? 3. Head: frons and vertex chestnut-brown ; face below
antennw (apparently) brownish yellow. Antennal scape yellow,
flagellum brown. 7%horax: anterior third reddish brown, darkening
insensibly to blackish on the remainder ; dorsum with very short
golden yellow pubescence ; entirely bare of bristles except two
rather strong ones on each posterior corner. There are some weak
bristles on the metapleurz, and the scutellum has a row of four
strong ones curved upwards. Adbdomen slightly compressed,
brownish black, with light greyish pubescence, hind borders
of segments a little darker; a rather bright yellow band at the
base of the 4th segment on the underside. Grenitalia concealed.
Legs pale yellowish; tips of coxs, of hind femora and tibim
blackish ; tarsi blackish. Wings yellowish ; halteres pale yellow.

Length 3 millim.

Described from a single specimen in the Indian Museum, taken
at Simla, 10. vii. 09 (Dr. Annandale).

I presume the example to be a male, as only six distinet abdo-
minal segments are present, and the abdomen is only slightly
compressed, but no genital organs are visible.

68. Mycetophila quadrifasciata, sp. nov. (PL II, fig. 13.)

3. Head above blackish brown ; below antenns reddish
yellow ; antennal scape yellow, flagellum brown, Thorax: dorsum
dark brown, pubescent, anterior corners pale yellowish. Scutellum
brown, with four bristles towards the hind margin, ang a median

1
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yellowish stripe, which shows a tendency to be continued on to the
hind margin of the thorax. Abdomen very dark brown, rather
compressed, hind margins of segments narrowly yellowish ; belly
yellowish. Genitalia brown, composed of a pair of fleshy bi-hooked
claspers *, enclosed by narrow side-plates united to an equally
narrow dorsal plate, which latter terminates posteriorly in a pair
of curved finger-like appendages. Leys yellowish, tips of coxz and
of posterior femora and tibizz brownish, the colour widest on the
hind pair. Wings yellowish ; a small brown oval spot, contiguous
to the outer side of the basal cell, limited above by the 1st vein,
and below by the lower branch of the 4th ; a brown streak from the
costal margin filling the space between the tips of the 1st and 3rd
veins, and proceeding in a zigzag course to the hind border between
the branches of the 4th and 5th veins. Halteres yellow.

Length 3 millim.

Described from a single male in the Indian Museum, from
Simla, 10. v. 09 (Annandale).

69. Mycetophila griseolateralis, sp. nov.

& . Head blackish, vertex and frons with stiff yellow hairs.
Antenns dark chestnut-brown, with the exception of the tip of the
1st joint and whole of the 2nd joint of the scape, and the base
of the 1st flagellar joint, which are yellowish; all the flagellum
with grey pubescence. Proboscis dark, palpi yellowish. 7Thoraa
blackish, with stiff yellow hairs ; sides of thorax from the shoulders
to the wings distinetly grey, with yellow hairs as on the dorsum.
Scutellum blackish with yellowish hairs and four long vellow
bristles on the hind margin ; metanotum and sides of the thorax
(except the grey part mentioned) black. Prothorax with two
large bristles on each side behind the eyes, placed wide apart.
Abdomen black, with moderately long yellowish hairs. Genitalia
yellow, consisting of two side-plates, meeting below and covering
the ventral surface, and a pair of two-jointed organs terminating
in lamella-like tips. Legs: coxw, femora, and tibie yellow,
blackish at their junctures; tarsi dark brown. Wings pale grey,
with a suspicion of darkening on the anterior margin distally,
a dark brown suffusion of limited extent over the base of the 3rd
longitudinal vein and the anterior cross-vein. Halteres pale
yellow.

Length 13 millim.

Described from one male from Tonglu, 10,000 ft., Darjiling
distriet, 21.1v. 10 (C. W. Beebe).

Type in the Indian Museum.

70. Mycetophila curvilinea, sp. nov. (Pl 1II, fig. 14.)

This species, if distinct from M. quadrifasciata, Brun. (supra),
differs by the pale shoulder marks being absent; the blackish

* Tt is not certain that there are not three terminal black hooks.
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streak on the wing is replaced by a nearly round spot on the
costa; the upper branch of the 4th longitudinal vein is slightly
sinuous ; the abdomen has the hind margins of the segments
blackish.

One female taken by me at Darjiling, 10-16. x. 05.

Type in the author’s collection.

71. Mycetophila suffusa, sp. nov.

Q. Head brownish grey, vertex with pale hairs, frons con-
spicuously triangunlar ; lower part of head brownish yellow ;
antennal scapeand base of flagellum yellow, remainder of flagellum
brown.  Thorax bright brownish yellow, with pale pubescence,
and short black bristles on the dorsum, and with stronger ones
round the margin. Pleurse with a faint violet-brown tinge, all
with weak bristles except the stermopleur. Scutellum con-
colorous, with four bristles. Abdomen rather dark brown with
pale pubescence, posterior margins of segments narrowly black.
Legs pale yellow, tibie and tarsi darker. Wings yellowish; a small
oval dark brown spot over the anterior cross-vein, a very weak
blackish (almost imperceptible) tinge over the tip of the wing.
Halteres pale yellow.

Length 3 millim.

Described from a single female from Simla, 10.v. 09
(Annandale).

Type in the Indian Museum.

72. Mycetophila himalayensis, sp. nov.

. Head above dark chestnut-brown, shining, with greyish
pubescence ; below antenn@ blackish brown, palpi yellowish.
Antennal scape and 1st joint of flagellum yellow, remainder dark
brown. Thoraxdarkshining chestnut-brown, with pale pubescence ;
anterior margin of dorsum moderately or narrowly pale yellow,
the colour extending to the shoulders. No bristles on dorsum,
three on mesopleura, two or three on posterior corners and four
strong ones on the posterior margin of the dorsum. Scutellum
concolorous, with normally four strong bristles, sometimes with
more {one specimen has five,another seven, the middle or apical four
always the strongest). dbdomen blackish brown or black, with pale
pubescence; underside of some of the segments, generally the 2nd to
the 4th, more or less yellowish, the colonr extending to a varying
degree over the sides, nearly to the dorsum. Genitalia very small,
hardly apparent. Legs: coxw® and femora yellowish white, junction
of these joints and tips of hind femora narrowly dark brown;
tibie and tarsi barely darker, except the tips of the latter. Wings
yellowish, anterior cross-vein suffused with a brown spot, the
colour slightly encroaching on the basal cell. Halteres yellowish.

Length 3}-3% millim.

Described from nine males in the Indian Museum from Simla,
10.v. 09 (Annandale), and Naini Tal, 10. vi. 09.
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73. Mycetophila binotata, sp. nov.

3 Q. Head bright brownish yellow, upper part with short
black hairs ; flagellum blackish, except towards base. Z7.orax with
scutellum, metanotum and sides concolorous, with minute golden
yellow pubescence ; pleurse sometimes brownish ; the whole dorsum
covered with irregularly placed black bristles, which occur liberally
in rather stronger form around the marginal region of the thorax,
on the humeri, with a fan-shaped row of five below the humeri;
the scutellum bearing four strong ones towards the hind margin.
Abdomen  blackish, compressed, posterior margins of segments
narrowly dull yellow., Genitalia in male with the 2nd joint very
elongate, narrow, curved, erect, pointed at tip; in the female
small, concealed ; in both sexes brownish yellow. Legs yellowish,
tibie slightly darker, tarsi blackish. Wings yellowish, rather
darker on anterior part; a brown, suffused oval spot at tip
of basal cell, enclosing the junction of the veins. Halteres
yellow.

Length 3 millim.

Described from one male (fype) taken by me at Darjiling,
20.ix. 08, with two other specimens from there, 26.ix.08 and
29. v. 10 (Brunetti) ; a male from Ukhrul, Manipur ; and two
males and a female (type) from Simla, 10.v. 09 (Annandale).

Types in the Indian Museum.

Genus DELOPSIS, Skuse.

Delopsis, Skuse, Proc. Linn. Soc. N. S, Wales, (2) v, p. 623 (1890).

GENOTYPE, D. flavipennis, Skuse ; by original designation.
Head somewhat longish-round, flattened, situated deep in the
thorax; front broad, the anterior border produced triangularly
in the middle, the point reaching the basal joint of the antennz;
" eyes oval; ocelli two, large. Palpi prominent, incurved, four-
jointed, 1st joint small, 2nd robust, about two-and-a-half times
the length of the 1st, 3rd slender, clavate, about the length of
the first two combined, 4th very slender, clavate, the length of
the first three combined. Antenn® porrect, arcuated, 16-jointed,
st joint of the scape obconical, much longer than the 2nd, the
2nd cyathiform, setiferous at the apex ; flagellar joints cylindrical,
progressively diminishing in thickness, with a short downy pub-
escence. Thorax longish-ovate, gibbose, the anterior margin
projecting somewhat over and closely applied to the head, as in
Seeptonia, densely covered with short longitudinally disposed hairs ;
setiferous about the origin of the wings; scutellum semicircular,
with long sete; metanotum very short, steep, gibbose, almost
hidden by the scutellum. Abdomen with six segments in both
sexes ; somewhat flattened, narrower than the thorax, narrowing
ab the base and apex. Genitalia not conspicuous in either sex.
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Legs robust, coxe broad ; femora short, broadly flattened, especially
the hind pair; tibise spurred, the fore pair without lateral sete,
intermediate pair with three ranges of strong spines on the outer
and one on the inner side ; hind pair with three ranges of stronger
spines on the outer side; intermediate and hind tarsi spinulose.
Wings about the length of the entire body, elongate, rounded
off at the base, microscopically pubescent, the hairs not arranged
in longitudinal rows. The costal vein ending at the tip of the
3rd vein; the auxiliary short, complete, turned forwards to the
costa; the 5th vein forking much earlier than in Mycetophile,
some distance before the anterior cross-vein; the 6th vein
distinctly short ; the 7th long, reaching the wing-border.
Range. Australia.and Southern India.

74. Delopsis collaris, sp. nov.

J. Head light tawny brown; antennal scape and base of
flagellum yellow, rest of flagellum light brown. ZThorax black,
moderately shining, with pale yellow pubescence, anterior margin
and shoulders broadly yellow ; sides dark brown, bare. Dorsum
bare of bristles, but a few in front of the wings, two strong ones
on the posterior corners and four on the yellow scutellum. Abdo-
men brownish yellow ; dorsum of first two segments black; 3rd,
4th and 5th black on dorsum except at base, the colour extending
well over the sides of the 5th. Genitalia inconspicuous. ZLegs
wholly yellowish. Wings and halteres yellowish.

Length 23 millim.

Described from a single example from Maddathorai, Travancore
State, 17. xi. 08 (Annandale).

Type in the Indian Museum.

Subfamily SCIARIN/E.

The Sciarixz differ from the rest of the MycrEToPHILIDE taken
én masse, in two principal features: (1) the coxw, though some-
what lengthened, are normally formed instead of being greatly
enlarged, and (2) the anterior cross-vein is very oblique, being
always in a direct line with the main length of the 3rd longitudinal
vein, that is to say, its length after its short erect basal portion.
In their general appearance, their metamorphoses, habitats, and
modes of life there is no difference.

The vast majority of the species fall into the gigantic genus
Sciara, and are black or blackish in colour, varied oceasionally by
a little brown or brownish yellow about the legs or underside of
the body; whilst a few species have reddish abdomens. Very
few species are conspicuously marked ; amongst Oriental species,
such are, rufithorax, Wulp, indice, Walk., and three new ones
herein described, distinguenda, rufoabdominalis, and luteiventris.
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In the venation, the humeral cross-vein is present, the subcostal
and posterior cross-veins are absent ; the 1st and 3rd longitudinal
veins (simple), the 4th and 5th (both forked) and 6th (short), are
present.

Genus SCIARA, My. (PL II, figs. 15, 16, 17.)
Sciara, Meigen, Illig. Mag. ii, p. 263 (1803).
Molobrus, Latreille, Hist, Nat. Crust. Ins. xiv, p. 288 (1805).
Planetes, Walker, Iint, Month. Mag. iii, p. 178 (18386).
Planatella, Westwood, Synops. gen. Brit. Ins, p. 126 (1840).

Head rounded, proboscis barely prominent; eyes reniform ;
three ocelli, the middle one smaller than the others. Palpi two-
or three-jointed, incurved, the last three joints subequal. Antennz
16-jointed, projecting forwards, curved, longer in male than female,
cylindrical ; scapal joints differentiated, bare, flagellar joints not
narrowed at base, Thorax arched, bare or practically so, but a
few definite rows of stiff hairs in some of the species; scutellum
small, with or without stiff hairs on the posterior margin. Abdo-
men T-segmented, subeylindrical in male, conical or sub-conical in
female, nearly or wholly bare. Genitalia of male prominent,
apparently tolerably uniform in strueture; in such species as I
have been able to examine satisfactorily they consist of a pair of
large, two-jointed, hairy claspers, attached to a very broad basal
piece, the first joint being much thicker and larger than the 2nd,
which is elongate or oval; there is also a small apparently bilobed
intermediate organ. In the female the ovipositor is simple and
small. Legs moderately long and slender, coxz lengthened some-
what but not enlarged ; femora flattened somewhat on the inner
side ; tibise with small apical spurs. Wings oval, moderately or
comparatively broad; in repose folded over the abdomen. Anx-
iliary vein short, ending free; 1st longitudinal moderately long,
ending some little distance before or beyond middle of wing; 3rd
vein beginning at a right angle before middle of wing, rectangular
at the bend and thence gently curved to some distance before
the wing-tip ; 4th longitudinal vein forked about its middle, but
varying greatly, the branches parallel or divergent according to the
species ; 5th longitudinal forked widely at base, the two branches
sometimes separated there; 6th vein short ; 7th absent; anterior
cross-vein very oblique, placed in a direct line with the main course
of the 3rd vein and appearing as the basal portion of that vein,
whilst the erect rectangular basal portion of the 3rd vein appears
to be the cross-vein. Anal lobe of wing fairly full.

Range. World-wide.

Life-history. The metamorphoses of several species are known,
and the usual habitat of the larva appears to be decomposing
leaves, some species having been bred from apples, potatoes and
other vegetables; a few live in cow-dung and a few under the
bark of trees. These hatch out in eight or ten days according
to Heeger.
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A special peculiarity of the larvee of more than one species of
Sciara, is the habit of forming long processions, consisting of
many thousand individuals. The column is sometimes one to two
inches in breadth and several feet long, the creatures progressing
by those behind climbing over the bodies of their companions in
front and thus working their advance forwards, the larva beirg
covered with a glutinous substance.

Fig. 11,

Fig. 10.—Sciara. : Larva(z) and pupa () of Sciara.

From this habit they are known in Germany as the *“Heer-
worm,” or “ army worm.” The object of these migrations is not
exactly known, as they take place only when the larve are nearly
fully grown, and the suggestion that it is in search of new feeding
grounds bas been contested. 8. militaris is the European species
in which this peculiar habit has been most frequently observed.

Some species form a rough silky cocoon, others an earthy one
in which to pupate.

One American species, S. americana, Wied., is known as the
“vellow fever fly,” but there is probably no connection between
the insect and the disease. 8. inconstans, Fitch, has been found
in decaying apples in the Mammoth Caves of Kentucky, Hine
saying that the larva bores into the stems of carnations. 8. puli-
caria, Mg., a common European species, has been bred by Dahlbom
from rotting galls on Saliz pentandra, whilst Girand bred
S. giraudii from field mushrooms in Europe.

In endeavouring to classify the species of Sciare much difficulty
is met with owing to the remarkably close general resemblance
that they exhibit one to another.
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No better form of primary classification than that adopted by
Schiner and Winnertz* is at present obtainable, yet it is arbitrary
and by no means satisfactory. The main character used by themn
is the relative length of the 1st longitudinal vein to the forking
of the 4th longitudinal. Evenif the length of the former is fairly
constant in most species (I am almost sure it is not so by any
means in some species) the latter character is liable to variation
in any species, thus nullifying the value of any comparative
measurements.

The first group is supposed to contain those species in which
the 1st longitudinal vein extends up to or beyond the fork of
the 4th vein; the second group, those in which it fails to reach
the fork. There are, however, most certainly several species in
which sufficient variation occurs to throw out theoretically some
individuals, if classified strictly by this character, whilst the
commonest species in India, S. orientalis, lies absolutely on the
border line of both groups. Moreover, in a very distinct Oriental
species, S. rufithoraw, Wulp, the 1st longitudinal vein ends
above the fork of the 4th vein in the male and distinetly beyond
it in the female. But until more reliable characters are set up
by specialists best competent to judge them, the present system
of classification has to be retained.

Schiner’s secondary divisionary character, the colour of the
halteres, is certainly inapplicable with any degree of reliability to
Oriental species, and its value outside a very limited number of
forms seems problematical. So many species have various shades
of colour between a distinet brown aud yellow that opinions
would differ widely in their allotment to one or other of the
principal groups.

A rather more reliable character seems to be the length of the
1st longitudinal vein compared with the length of the wing, such
measurements being taken from a line drawn through the base
of the wing just before the humeral cross-vein.

Another character which appears consistent in such species in
which it occurs, is the presence and number of stiff hairs on the
posterior margin of the scutellum, and to a less extent, those
along the dorsum of the thorax. These hairs on the scutellnm
are more frequently found in those species in which the 1st
longitudinal vein is short.

The bulk of the types of the species described in the present
work are preserved in the Indian Museum, but it must not be
supposed that all the material there in this genus is disposed of,
as a number of forms remain, represented by a considerable
number of specimens, which may ultimately prove to be of specific
value.

The following table must be received with some caution, pending

* Winnertz's gigantic monograph published in 1863 is still the standard
work and includes descriptions of all tEe European species known to that date.
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a more complete knowledge of the group, but it may be noted
that only forms of almost certain specific validity are described
here from uniques; in all other cases more than one specimen,
in several, quite a fairly good series; has been before me in
drawing up the descriptions.

Possibly a few may be found to be identical with European
species, sinee an exhaustive research into the descriptions of all
those described from Palearctic regions has not been practicable.

Table of Species.

1. The 1st longitudinal vein extending as far

as, or beyond, the fork of the 4th
longitudinal vein  ..............o.. 2.

Intermediate species, in which the 1st

longitudinal vein barely reaches fork of

4th vein, or ends distinctly and some-
times some little distance before it .... orientalis, sp. n.,

The 1st longitudinal vein ending before Tp. 135.
the fork of the 4th longitudinal vein
(but sometimes approximate) ........ 15.

2. Thoracic dorsum all yellowish, with or
without stripes .................c.. 3.

Thoracic dorsum wholly blackish or dark
DIOWH o .iiernrerennenesennnanonnss 7.
3. Thorax with three black stripes . .4
Thorax unstriped ..............c...0. 6.

4. Wing surface distinctly pubescent; 1Ist
longitudinal vein ends exactly- at fork . [p. 126
of 4th vein ............viiiiiiins trilineata, sp. n.,

Wing surface not pubescent............ 5.

5. The 1st longitudinal vein ends far beyond [p- 126.

forkof dthvein .................... trifasciata, sp. n.,
The 1st longitudinal vein ends exactly
opposite fork of 4th vein ............ opposita, sp. n.,

6. Larger species (6 mm.): wings dark brown [p- 127.
femora bright reddish yellow ; 1st longi-
tudinal vein extends well beyond fork
ofdthvein .........ccovvvniiinann, distinguenda, sp. n.,

Smaller species (3-5 mm.): paler wings; [p- 127.
less contrast between femora and tibiee ;
1st longitudinal reaches fork of 4th vein [ p. 128,
in @, beyonditin Q...........0.. ryfithorar, Wulp,

7 (a). Abdomen with red dorsum ......... 5 &k

(b). Abdomen with black dorsum, but sides
or belly red or yellow ............ 9.
(¢). Abdomen wholly black ............ 10.

8. Larger species (5% mm.): st longitudinal .
vein ends beyond fork of 4th vein; {sp. n,, p. 129,
wings blackish................. ..., rufoabdominalis,

Smaller species (2) mm.) : 1st longitudinal
vein ends exactly over fork of 4th vein ; {p. 129.

wings greyish ... .. ..ol luteiventris, sp. n.,
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9. Abdomen with belly red ..............

Abdomen with a conspicuous red Tateral

stripe, often broken up into a row of
SPOtS. . uev.s

10. The 1st longltudmal vein ends dlstmctly

beyond fork of 4th vein but sometimes

only shortly so

The lst longitudinal vein ends e‘mctlv

opposite fork of 4th vein *

1 (a). All the coxz and femora bright yellow,

tibise and tarsi black

(6). Fore femora distinctly yellow or yellow-

ish, posterior femora black or very

Gk T030%0 1 0 06,016 516 0 066,66 0,0000 060

(c). All the femora black or blackish, or

at most pale brown ..............

12. The 1st longitudinal vein ends at two-

thirds of the length of the wing ......

The 1st longitudinal vein ends at or about
the middle of the wing ...........

18. Larger species (5-6 mm.); 1st longltudmal
vein ends a little beyond fork of 4th
vein; wings and legs black

Smaller species (4-5 mm.); 1st longitudinal
vein ends considerably beyond fork of
4th vein ; wings pale blackish, legs pale
dirty brown ......... 0600000001050 .

Shoulders black .

Shoulders reddish vellow

14,

15. Wings with a wide infuscated band across
themiddle .........ocoveinnenn, ..
Wings without markings .........o0en

16. Thoracic dorsum mainly reddish yellow
or brownish yellow; with or without
stripes (the stripesin latelineata occupy-
ing nearly the entire dorsum)

Intermediate species between groups 17
and 24 with chestnut-brown thorax

Thoracic dorsum mainly black or blackish

URDINE8066 aodn000080d060605000006

17. Flagellum of antenne black, or at most,

part of 1st joint yellow ..............
Flagellum with at least the two basal

Jomts wholly yellow ........ i N

18, Thorax unstriped ........... ........
Thorax with three distinet stripes ......

19 (a). Scutellum with six long stiff hairs on

posterior margin ,........00u0e..

(%) Scatellum with four similar lonv stiff

airs........
(). Scutellum with two similar ]ong suff
Hairs ot e

ﬂammz’veniris(: sp. 1.,
P

indica, Walk.,p. 130,

11.
14.

Lp. 130.
Slavofemorata, sp. n.,

[p-131.
diversipes, sp. n.,

12.
[p. 138.
longinervis, sp. n.,

13.

[p. 181.
nigripennis, sp, n.,

[p. 132.
fratercula, sp. n.,
exacta, sp. n., p. 132,
Slavicollis, sp. n.,
[p. 134,
[fascipennis, sp. n.,
16. [p. 136.
17.
inconspicua, sp. n.,
[p. 142.
24
18,
23,
19.
21,
sexsetosa,sp.n., p.137.
quadrisetosa, 8p. n.,
[p. 187,
20.

* Within very close limits, a small individual variation must be allowed for,
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20. Colour more pale yellowish ...... .....
Colour deeper, more brownish yellow. ...

21 (a). Stripes narrow, median, with a row of
stiff hairs on each. Length barely

2 mm. to tip of ovipositor

(b). Stripes very broad, black, occupying
nearly the entire dorsum, except
narrowly on shoulders

(c). Stripes in two pairs, each pair joined on
front margin, appearing like inverted

black U's. Length barely 1 mm.
29, Length 13 mm. «..ovvvevveanneinns...
Length 3t mm. .......o.oiiiiiiis,
23. Smaller species, slender, dark brown . ...
Larger species, much more robust,
brownish yellow....................

. Thorax with three obvious but not con-
spicuous black stripes near the centre,
all furnished with rows of pale hairs ..

Thorax unstriped

. Wings extending much beyond tip of

abdomen

‘Wings only normally longer than abdomen

Tip of antennz distinctly white

26,

Tip of antennse concolorous
Scutellar bristly hairs yellow ....
Scutellar bristly hairs black

27.

28. Thorax shining black
Thorax dull black
The 3rd longitudinal vein ends nearly at
the tip of the wing, and lies almost
parallel with the costa
The 3rd longitudinal vein normal
. Smaller species (13-2 mm.) : coxee brown-
ish yellow or pale yellow
Larger species (35 mm.) : coxx distinctly
reddish yellow

29.

31. Pleurs wholly bright pale yellow

Pleurse bluish grey or blackish

382. The 1st longitudinal vein short
The 1st longitudinal vein nearly reaches

fork of 4th vein
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pallescens, sp. n.,
[p. 137,
Sulvescens, sp. n.,
[p. 138.

setilineata, sp. n.,

[p. 138.
22.

[p. 139.
radicum, Sp. n.,
[p. 139.
latelineata, sp. 1.,
[p. 140.
impostor, sp. 1.,
[p. 141,
segmenticornis, sp. n.,
141.

compacta, sp, n.,

[p. 142.
hirtilineata, 8p. n.,
25.

26.

27.

[p. 143

niveiapicalis, sp. n.,
[p. 14

longipennis, sp. n.,

Saviseta, sp.n., p. 144,

28.

p. 145,

nitidithorar, sp. n.,
29,

30.
31,
[p. 145.
longitudinalis, sp. n.,
p. 146.

ruficoxa, sp. 1.,

[p. 146.
glzavipleum, sp. 1.,
) [p. 147.

evanescens, sp. 1.,

parallela, sp. n.,

[p. 147.
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75, Sciara trilineata, sp. nov.

Q. Head blackish grey : palpi and antennal scape yellow, flagel-
lum blackish with grey pubescence. Thoraz : dorsum, rather sharply
divided from the slightly wider lower part; three dark brown or
black stripes, the median one from the centre of the anterior
margin nearly to the hind margin ; the two lateral stripes much
shorter, not reaching the shoulders (in one example the median
stripe is much fainter) ; sides dark blackish brown. Two rows of
dorso-central stiff bairs, and stronger ones towards the sides.
Scutellum dark blackish brown, with four somewhat larger pale
stiff hairs and some smaller ones; metanotum dark brown.
Abdomen and belly black ; sides narrowly, but somewhat deeply
bright yellow, the colour extending more or less to the hind
margins of some of the segments both on the upper and lower
sides.  Ovipositor small, black, with a pair of two-jointed
lamellee.  Legs : coxe, femora and tibize brownish yellow ; tarsi
black, tibial spines reddish yellow., Wings pale yellowish grey,
with microscopic hairs; 1st longitudinal vein ending exactly at
fork of 4th vein (in the type) or immediately beyond it (in the
second specimen) ; 2nd posterior cell 4} times as long as broad,
slightly widening at tip; 3rd vein originating distinctly before
the middle of 1st vein; petiole and branches of 4th subequal.
Halteres yellow, with elongated black clubs.

Length 2-2} millim.

Described from two examples in the Indian Museum, from
Darjiling, 8. viii. 09 (type) and 6. viii. 09 (both Paiva).

76. Sciara trifasciata, sp. nov.

Q. Head brownish yellow; mouth, palpi and ocellar triangle
blackish. Scape and 1st flagellar joint bright reddish brown, 2nd
flagellar joint more or less brownish yellow. Thoraz shining
orange-yellow, with three moderately broad dorsal blackish
stripes (after the pattern of many TieuLiDzE); the centre one
beginning on the anterior margin, and the two lateral ones
beginning behind the shoulders’; they extend hindwards beyond
the median stripe but do not reach the hind border. Scutellum

- concolorous, apparently no strong bristly hairs but some soft
hairs towards the sides. Sides of thorax and metanotum more or
less concolorons, but less bright, and not shining. A4bdomen
wholly black, roughened, with short black pubescence; belly
similar ; ovipositor of moderate size, normal, black. Legs: coxm
and femora rather bright brownish yellow, the latter moderately
pubescent ; tibiee brown; tarsi black. Wings brownish grey;
1st longitudinal vein ending much beyond fork of 4th vein,
petiole of 4th barely as long as its branches, which are in their
distal two-thirds nearly parallel and gently curved; the 2nd
posterior cell four times as long as broad. Halteres yellow, clubs
black.
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Length 5 millim., excl. ovipositor 1 millim.
Described from a single female in my collection, taken by me at
Darjiling 10-16. x. 05.

77. Sciara opposita, sp. nov.

3. Head blackish above, yellowish below, with black marks ;
palpi black; scape bright yellow, joints short ; flagellum blackish,
with black pubescence, more or less yellowish at base. Thoraz:
dorsum brownish yellow ; three broad shining black stripes,
filling most of the dorsal snrface, with just the shoulders and
posterior corners, and a narrow space between the stripes, pale;
the lateral stripes widened posteriorly. Sides yellowish, pleure
brown. Scutellum yellowish, with soft short hairs only ;
metanotum shining brown. Abdomen black, pubescent, hind
margins of segments very narrowly pale, the colour much widened
towards the side margins on underside,  Genitalia large, brown,
normal.  Legs: coxe and femora pale yellowish, a little
pubescent, more or less black at their junction; tibie darker;
tarsi dark brown. Wings clear; anterior cross-vein opposite
middle of 1st longitudinal vein, which ends exactly opposite fork
of 4th, the petiole of which is barely as long as the branches,
which are nearly parallel but distinetly diverge towards tips ; 2nd
posterior cell three and a half times as long as broad. Halteres
yellowish, clubs black.

Length 1% millim.

Described from one male in the Indian Museum, from Kurseong,
Darijiling, 8. vii. 08.

The antenna of the type-specimen are somewhat injured, with
the result that some of the joints appear to be enlarged ; at first
sight it seemed as if the species would have to be referred to a
different genus, but for the present I leave it in Sciara. Beyond
this damage and a slight crushing of the thorax by the pin, the
specimen is perfect.

78. Sciara distinguenda, sp. nov.

3. Head bright orange-yellow, with short black hairs. Palpi
dark brown ; ocellar triangle blackish, with a very narrow black
median line behind. Secape brownish yellow, flagellum black.
Thorax, including scutellum and metanotum, wholly bright orange-
yellow, almost bare, a few short stiff hairs laterally, and some
short soft ones about the shoulders and on posterior margin of
scutellum. Abdomen wholly dull black, with black pubescence ;
belly similar. Genitalia long, black, pubescent, consisting of a
pair of upper plates (having the appearance of an 8th and 9th
segment), a pair of two-jointed lateral claspers and a ventral
elongate organ.  Legs: coxa and femora bright orange-yellow ;
former with short stiff black hairs at tip; latter with a small
black spot below at the base, Tibiw and tarsi wholly black, tips
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of tibiz with red-brown spines. Wings dark brown; 1st longi-
tudinal vein ending distinctly beyond fork of 4th; petiole of 4th
barely as long as its branches, which are gently curved and
divergent ; the 2nd posterior cell three times as long as broad.
Halteres black, stems pale yellow.

Length 6 millim.,

Described from one male in the Indian Museum, taken at
Darjiling, 7000 ft., 12. viii. 09 (Dr. Jenkins).

79. Sciara rufithorax, Wulp. (Pl 1II, fig. 15.)
Sciara_rufithorar, van der Wulp, Dipt. Sumatra Exped., p. 6, pl. i,
fig. 1.

3 Q. Head black, vertex shining, palpi blackish ; antenn® dark
brown or black, scape yellow or brownish, occasionally base of
1st flagellar joint pale also. ZThorax brownish yellow, sometimes
reddish yellow or ferruginous, shining, practically bare. Scutellum
and metanotum concolorous. Abdomen black, roughened, with a
few very short hairs, Genitalia conspicuous and large in nale, the
1st joint bright brownish yellow, the 2nd joint black, both with
short rather thickly set hairs. In female two pointed lamelle
terminate the somewhat conically shaped abdomen. Legs:
femora brownish yellow, a small black spot below at extreme
base ; tibi® a little darker, and darker still in female; tarsi brown.
Wings blackish ; 1st longitudinal vein ending more or less at
middle of wing, opposite fork of 4th vein in male, and some distance
beyond it in female ; petiole of 4th vein a little shorter than its
branches in male and much shorter in female, the branches nearly
paralle]l and slightly curved; the 2nd posterior cell about three
and a half times as long as broad ; the 5th vein widely forked at
base ; the 3rd longitudinal vein beginning distinctly before the
middle of the wing.

Length 3-5 millim.

Redescribed from a good series of both sexes in the Indian
Museum from India, Assam, Burma, Ceylon, and probably West
China also. The species was described originally from Sumatra,
and probably occurs throughout the greater part of the Oriental
Region. There are specimens in the Indian Museum {rom
Rajmahal, Bengal, 5-7. vii. 09 (Annandale), at light ; Goalbathan,
E. Bengal, 9.vii.09 (Hodgart); Purneah, Bengal, 3I.xii. 09
(Paiva) ; Calcutta, 21. xi. 07, on steamers crossing River Ganges,
Damakdia Ghat, 30. vi. 08 (Annandale) ; Shasthancotta, Travan-
core, S. India, 8. xi. 09 (4nnandale) ; Ukhrul, Manipur ( Pettigrew) ;
Moulinein, Burma, 28.ii. 08 (A4nnandale); and Trincomali,
Ceylon, ix. 1910. A female in my collection is from Kandy, Ceylon,
viil. 09 (Green). A male in the Indian Museum from Tenygueh,
Yunnan, West China, taken by Mr. J. C. Brown, is apparently a
dark variety, the thorax and genital organs being nearly blackish ;
whilst another male in the same collection taken by Mr. d’Abrea
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at Kurseong, November 1910, has a nearly black thorax, but the
genital organs are reddish yellow as in normal specimens.

Type. The location is unknown to me.

The bright yellowish thorax, the large yellowish genitalia of the
male, and the black body and wings, make this species easily recog-
nisable. The female is rather larger than the male. Van der Wulp’s
coloured plate is excellent, and de Meijere gives additional notes.

The fact seems to have escaped notice that the 1st longitudinal
vein is much longer in the female than in the male.

80. Sciara rufoabdominalis, sp. nov.

Q. Head black ; mouth-parts and scape dark reddish brown;
(flagellum missing). Thorax, scutellum and metanotum shining
black; (scutellum crushed by pin). Abdomen and belly orange-
red ; base of st segment above, and whole of last segment, black.
Ovipositor small, black. ZLegs black, tibial spines pale. Wings
pale blackish ; 1st longitudinal vein ending much beyond fork of
4th, the branches of the latter subequal to the petiole in length,
parallel, rather curved ; the 2nd posterior cell four times as long
as wide. Halteres black.

Length 5% millim.

Described from one female in the Indian Museum from Ukhral,
Manipur, 6400 ft. (Pettigrew).

81. Sciara luteiventris, sp. nov.

Q. This species closely resembles the preceding one, but owing
to its being only half the size, I do not like to consider it
identical. The first two dorsal abdominal segments are wholly
blackish, the 3rd and the apical two (mainly) also blackish, the
remainder yellowish or red. The abdomen seems more hairy. A
distinet difference in the wing is that the 1st longitudinal vein
only reaches the fork of the 4th, and the branches of the 4th,
which are slightly longer than the petiole, are nearly straight and
almost parallel, only diverging a little at the tips. The 2nd
posterior cell is four and a half times as long as broad. Halteres
black.

Length 23 millim.

One female in the Indian Museum from below Phagu, 7000 ft.,
Simla district, 12.v. 09 (Annandale).

82. Sciara flammiventris, sp. nov.

Q. Head black ; scape bare of bristles, but flagellum normally
pubescent. Eye-facets whitish. Zhorax dark blackish grey,
nearly bare, shoulders very narrowly reddish ; with a black narrow
niedian line, on each side of which is a large velvet-black oval
outline, incomplete posteriorly ; anterior margin of dorsum also
blackish. Scutellum (broken by pin) and metanotum black.
Abdomen dull black, broad, the segments very distinct. Belly

X
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orange-red.  Ovipositor apparently two-jointed, with a pair of
small terminal oval lamelle, black. Legs dark blackish brown.
Wings pale blackish, iridescent; 1st longitudinal vein ending
exactly at fork of 4th ; petiole and branches of 4th vein subequal;
2nd posterior cell slightly enlarged at tip, three times as long as
broad. Halteres black.

Length 23 millim.

One female in the Indian Museum, from Darjiling, 7000 it.,
6. viii. 9 (Paiva).

83. Sciara indica, Walk.
Sciara indica, Walker, Ins, Saund., Dipt., pt. 5, p. 419 (1856).

Q. Head and body all black ; legs very dark brown or blackish.
A lateral red or reddish yellow stripe on the abdomen, which is
often broken up into spots, and bears a slight fringe of reddish
yellow hairs. Genitalia normal. A small, often indistinet (and
sometimes absent) pale yellowish spot on the shoulder. Wings
quite blackish; Ist longitudinal vein long, extending beyond
middle of wing and beyond fork of 4th vein; 3rd longitudinal
originating very early, before one-fourth of the wing, the vein
forming a distinct curve after the bend ; anterior cross-vein very
oblique and long; petiole and branches of 4th longitudinal vein
subequal : 2nd posterior cell nearly four times as long as broad ;
5th longitudinal vein forked very near base, the branches diverging
suddenly at half their length; 6th vein distinctly not reaching
border of wing, The wing is normally blackish but is sometimes
hrown or blackish brown, the anterior half usually darker than
the posterior. Halteres black.

Length 41-8 millim,

Redescribed from a good series of females only in the
Indian Museum, from Darjiling, 5. viii. 09 (ZPaiva); Kurseong,
18-16.vii. 07 (common), 14.viii.09 (Paiva); Siliguri, Bengal,
18-20. vii. 07 ; Bhim 7Tal, Kuwmaon, 19-22. ix. 06 (Annandale).

Type in the British Museum.

Walker’s description of this species is quite correct, with one
exception, as he says the basal part of the 4th longitudinal vein
(““ subapical ) is whitish, but I do not find this to be the case.

84. Sciara flavofemorata, sp. nov.

3. Head black above; face and mouth-parts brown, with a
little yellow, as are also the scapal joints; flagellum black, with
distinct, rather elongated joints bearing rather dense grey
pubescence ; palpi black. Eyes black, with grey pubescence.
Thorax black, hardly shining; veddish on humeri and below
shoulders, and a little laterally and across metanotum. Sides
reddish brown, scutellum blackish, with soft hair only. Abdomen
black, pubescent. Genitalia large, consisting of a pair of thick,
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hairy, two-jointed claspers ; the basal half of the 1st joint brown,
the remainder of the organ black. ZLegs: coxe and femora bright
vellow, black at their junction; tibie blackish brown; tarsi
black. Wings distinctly brownish; 1st longitudinal vein ending
distinctly beyond fork of 4th, of which the petiole and branches
are subequal; 2nd posterior cell three times as long as broad,
normal, Halteres black.

Length 4% millim.

One male in the Indian Museum from Kurseong, 5000 ft.,
8. vii. 0%,

85. Sciara nigripennis, sp. nov.

3 @. Head wholly black ; flagellum very minutely pubescent ;
scapal joints short. 7Thorax black, nearly bare, except for some
long stiff hairs laterally above the wings. Scutellum with
numerous soft hairs only. Abddomen whollv black, pubescent.
Genital organs of male consist of a large dorsal, nearly semicircular,
plate and a pair of strong normally shaped claspers, all wholly
black. Ovipositor narrow, black, with two small terminal lamelle.
Legs black. Wings normally quite blackish, but occasionally a
little paler; the lst longitudinal vein ending distinetly but not
much beyond the fork of the 4th; petiole and branches of 4th
vein subequal; 2nd posterior cell with sides either parallel or
slightly diverging, generally slightly curved, three and a half
to four times as long as broad. Halteres black.

Length 5-6 millim.

Described from a type male taken by me at Darjiling, 26.v. 10,
and females in the Indian Museum from Darjiling, 29.ix.08
and 28.v.10 (Brunetti) ; Kurseong, 13. viii. 09 (Paiva); Ukhrul,
Manipur (Pettigrew); Bhim Tal, Kumaon, 19-22.ix. 06 (Annan-
dale) ; Pashoke, Sikkim, 2000 {t., 5. ix. 09 ; Pattipola, Ceylon.

Types 3 and Q in the Indian Museum.

A male in the Indian Museum from Kurseong, 26. vi. 10, taken
by Dr. Annandale, has the 1st longitudinal vein ending some
distance before the fork of the 4th vein, but it agrees with
S. nigripennis in all other particulars. Several females in the same
collection, captured by Mr. C. W. Beebe at Kuching, in Sarawak,
Borneo, are much smaller in size (barely 4 mm. to nearly 4} mm.)
and have the legs moderately pale brown ; their dates are 23. vi. 10
to 4. vii. 10.

86. Sciara diversipes, sp. nov.

3 Q. Very near S. nigripennis, but certainly quite distinet.
The differences are as follows :—
1. Fore femora distinctly yellow, more or less dull, but in
complete contrast with the rest of the legs, which are generally
X2
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more dark brown than black ; in a few specimens the whole of the
femora are lighter.

2. The wing is distinetly less blackish ; petiole of 4th vein
equal to or slightly longer than its branches.

3. In size it is apparently a smaller species, none of the
specimens present being nearly so large as the smallest ones of
S. nigripennis.

The genitalia are large, black, pubescent, consisting of a pair
of wide two-jointed claspers, with a moderately prominent inter-
mediate organ.

Length 3141 millim.

Described from several males and two females in the Indian
Museum from Darjiling, 10. viii. 09 (Paiva) ; Ghoom, above Darji-
ling Town, 7500 ft., 18. ix. 08 ; Kurseong, 13-16. vii. 07 ; Siliguri,
N. Bengal, 18-20. vii. 07, this latter place being in the plains at
the foot of the Darjiling Hills.

From the enlarged genital organs, in conjunction with the
yellow fore femora it appeared at first in complete accordance
with Schiner’s description of S. analis, a species he attributes to
Egger, 1863 (Verh. zool.-bot. Wien, xiii), but which I am unable
to trace, and which the Paliarktischen Dipteren Katalog refers to
Schiner himself ; but the genital organs, although enlarged, are
not extraordinarily so, and the probability is that it is a new
species. It does not agree in size with three Furopean examples
named ¢ analis’ in the Indian Museum, being much larger; but
there is no certainty that these three specimens are correctly
identified, being females.

87. Sciara fratercula, sp. nov.

Q. This species also is very akin to 8. nigripennis, and may
possibly be identical with it. The differences are :—

1. The 1st longitudinal vein extends for some distance beyond
the fork of the 4th, and beyond the middle of the wing.

2. The wing is distinctly less black.

3. The legs are pale dirty brown, not black.

4. In size it is smaller and a more slender species.

Length 4-5 millim.

Described from several females in the Indian Museum from
Kurseong, 7.ix. 09 (Annandale); and one female from Bhim Tal,
Kumaon, 22-27. ix. 06 (Annandale).

This and the following twu are almost the only species of
Sciara described in this work of the specific validity of which
there is any reasonable doubt.

88, Sciara exacta, sp. nov.

Q. Considerably resembling S. nigripennis, but differing by the
1st loagitudinal vein ending exactly opposite the fork of the 4th,
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and practically exactly in the middle of the wing. Legs pale
dirty brown.

Length 2-5 millim.

Described from specimens in the Indian Museum from Darijiling,
4-7. viii. 09 (type, Paiva); Kurseong, 7. ix. 09, 4-8. vii. 08,
and Ghoom, 7500 ft., Darjiling distriet, 19, ix. 08; Siliguri,
18-20. vii. 07; near Bhowali, Kumaon, 5700 ft., vii. 1909
(Zmims) ; Ukhrul, Manipur, 6400 ft. Also from some in my own
collection from Darjiling, 10-16. x. 05, and Shanghai, 9. v. 06 (both
talien by me), and from Ohiya, Ceylon (E. E. Green).

Types in the Indian Museum.

Two females examined by me from Kurseong, 26. vi. 10, and
Ghoom, 19. ix. 08, have the prothorax distinctly yellowish.

Twenty specimens in the Indian Museum agree in venation
exactly, and mainly so in the characters they have in common
with nigripennis, being moreover uniformly less in size than
gha.t species. The form may at least provisionally be regarded as

istinct.

89, Sciara longinervis, sp. nov.

Q. Though allied to S. fratercula in general appearance, the
single example of this form, in the Indian Museum, is distinguished
by the 1st longitudinal vein extending to two-thirds the length
of the wing, much beyond the fork of the 4th vein, being (with
the 3rd longitudinal also) rather nearer the costa than usual, also
being deeper and thicker than the remaining veins; petiole of 4th
vein very slightly longer than the branches. Femora pale dirty
brown.

Length 33 millim.

Described from two females in the Indian Museum, from Siliguri,
18-20. vii. 07 (¢ype) and Kurseong, x. 1910 (D’ Abreu). A female in
the Pusa collection from Mussoori, viii. 1906.

The general * facies ” of the insect is that of a different species,
but it may prove to be an aberrant form of S. nigripennis.

Notes on the 8. nigripennis group.—The forms I group with
nigripennis are diversipes, fratercula, exacta, and longinervis.
Their inter-relations, so far as I observe them, are comprised iu
the preliminary table of species, yet they may be found difficult of
differentiation by that means, from the very nature of the
distinguishing characters, and the acknowledged variability of
these. The forms may possibly represent varieties of a single
species, although this is very doubtful, from the fact that, ex-
cepting the unique female of longinervis from Siliguri, none of them
is confined to a special locality. Of the eight localities represented
by the five forms, nigripennis occurs in five, diversipes in four,
fratercula in two, exvacta in six ; these localities, be it noted, being
fairly widely separated either by distance or by altitude. More-
over, the fact that one sex (the female) is present in all the forms
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tends to support the view of specific validity ; the male is knowu in
nigripennis and diversipes only. Were it not that each form, except
longinervis, is represented by several examples (rigripennis by ten,
diversipes by eight males and two females, fratercula by seven, and
ewacta by twenty), I should have hesitated to describe more than
one of them ; but when arranged side by side, the impression
given is certainly that of five closely allied though distinct species,
practically little difficulty being encountered in allotting any
particular specimen to its respective species. Yet the characters
on which they are separated, namely, the length of the 1st longi-
tudinal vein, the branches of the fork of the 4th, the colour of
the legs and the size of the iusect, are admittedly variable.  The
first character, however, is apparently quite consistent in exacta * ;
the yellowish femora similarly so in diversipes; and the great
length of the 1st longitudinal vein in longinervis, being greater
than in any other specimen of Oriental Sci«ra that 1 have seen ;
and these facts seem to point to specific distinctness.

There is, therefore, only fratercula which may eventunally be
merged with nigripennis, the difference in the length of the 1st
vein in these species being less distinctly marked than in the
others. These two forms are provisionally regarded as distinet
only on the apparent constancy of four characters combined :—
the colour of the wings and of the legs, the length of the 1st vein,
and the size.

It will be noted that in these remarks, flavofemorata and flavicollis
are not included, although they appear in the same section in the
table of species ; this is because from their coloration they cannot
be confused with the species under discussion.

90. Sciara flavicollis, sp. nov.

3 Q. Head black, face sometimes a little brownish or yellowish ;
palpi black ; antennz black with the scapal joints generally reddish
or yellowish. Thoraax shining black, nearly bare ; shoulders and
anterior margin more or less narrowly brownish or yvellowish, the
colour sometimes confined to the shoulders, sometimes spreading
along the sides of the dorsum. Scutellum dark shining brown,
nearly bare, with several stiff long black hairs. Stiff long hairs
also along the sides of the dorsum of the thorax. Metanotum
and hind pleurs dark shining brown. Abdomen black, with black
pubescence, hind margins of segments generally almost imper-

* Tf, however, exacta be placed in juxtaposition to orientalis (which latter
species I have regarded as intermcdiate between the two principal groups),
some hesitation may be encountered respecting the specific validity of these
species, since specimens admittedly of orientalis have the venation of exacta.
and there is therefore only the smaller size to distinguish the former specics.
I should not be surprised to find them identical, in which case I propose that
the name orientalis be retained, as more appropriate ; moreover, ezacta would
in such a case be incorrect. :
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ceptibly grey. Genitalia very large; a pair of elongated, two-
jointed, thick, hairy claspers, the basal joint mainly reddish brown
or dark brown, the 2nd joint black. In the female there are two
terminal, rather large, flattened, broad lamellee. Legs pale yellow,
often a little brownish at the tips of the coxe, tibie darker dirty
yellow, tarsi blackish. Wings pale yellowish grey ; the Ist longi-
tudinal vein reaching as far as the fork of the 4th vein or ending
a short distance before it; petiole and branches of 4th vein
subequal ; 2nd posterior cell a little over three times as long as
broad, slightly widened at tip. Halteres black.

Length 3 millim.

Described from_ four males and some females in ‘the Indian
Museum. The type male from Siliguri at the foot of the
Darjiling Hills, 18-20.vii.07 (Brunetti); type female from
Darjiling, 1.x.08 (Brunetti); the other males from the latter
locality 26-29. vi. 10 (Annandale), the other female from Kurseong,
29.vi. 10 (Annandale).

Types in the Indian Museum.

The length of the 1st longitudinal in its relation to the fork is
certainly variable, one female from Kurseong, 26.vi. 10, having
it so short as technically to fall into the short-veined or second
great division of the genus; yet it seems impossible to consider
it as distinet from the present species, in view of the admitted
variability of this character in the other specimen before me and
the certain knowledge of its natural tendency to vary in very
many species.

91. Sciara orientalis, sp. nov.

3 Q. Head black ; antenn® blackish, blackish brown or dark
brown, sometimes pale yellowish brown at base, including more
or less of the 2nd scapal joint ; thickly pubescent. Palpi yellowish
brown or brown. Thoraz blackish, brown or dark brown, compara-
tively bare, lateral stiff hairs weak ; scutellum and metanotum
concolorous, former with soft hairs only. Abdomen black or
blackish brown ; belly similar, pubescent. Genitalia of male normal,
rather large ; of female inconspicuous. Legs varying from almost
wholly pale yellowish to dark brown or blackish, generally con-
colorous, the prevailing colour being moderately dark yellowish
brown, with the tibie and tarsi darker. Wings yellowish brown or
yellowish grey, variable ; 1st longitudinal vein ending sometimes
some little distance before the fork of the 4th, at times approximate
to or level with it, rarely slightly beyond it ; petiole of the 4th vein
as long as, or (generally) a little longer than the branches, which
are moderately parallel, slightly curved and a little diverging at the
tip; 2nd posterior cell normally a little over three times as long
as broad, but varying up to four tinres the length. Halteres brown,
variable.

Length 2-3 millim. normally.
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Described from a considerable number of both sexes in the
Indian Museum from the following localities :—

Darjiling, 2-8. viii. 09 (Jenkins); Kurseong, 6. vii. 08;
Bhim Tal, Kumaon, 22-27.ix.06 (both Annandale); Siliguri,
N. Bengal, 18-20.vii. 07 ; Mandalay, Burma, 12.1ii. 08 (Annan-
dale); Ukhrul, Manipur (Pettigrew); Sylhet, Assam, 6.v.05
(Lt.-Col. Hall); Dawna Hills, Lower Burma, 2-4.iii. 08 (Aunan-
dale) 5 Caleutta, common January to May, and July to September
(Annanda?e and otherb) 5 Lucknow, 9.ii.08; Bijnor distriet,
United Provinces, 11.ii.07: on board shlp, Khulna distriet,
Ganges Delta, 21.viii. 09 (Jenkins); Trivandrum, Tenmalai and
Maddathor?ai, Travancore State, 14-22. xi. 08  (dAnnandale) ;
Peradeniya, Ceylon, viii. 1910. Also in my collection from several
Oriental localities.

Zypes in the Indian Museum.

Three females in the Indian Museum have distinet yellow halteres,
but differ from typical specimens in no other way. The colour of
these organs being distinetly variable it is inadvisable to rank
these specimens as forming even a variety. Two are from
Kurseong, 4. vii. 08, one from Ukhrul, Manipur. Xour specimens
from Kurseong, 27.vi. 10 (Annandale) have pale yellow legs and
are slightly inferior in size. One specimen from Darjiling,
8.viii. 09, is nearly 4 mm. in length.

The amonnt of variation in the distance at which the 1st longi-
tudinal vein terminates is greater in S. orientalis than in any other
Eastern species, of which it is the most variable generally. The
antennz appear to vary considerably in thickness, especially in
the male, also in the amount of pubescence.

Occasional specimens are met with with yellowish or brownish
vellow shoulders, the colour sometimes running narrowly along
the auterior margin of the thorax. Such specimens do not
appear specifically distinet from the typically all black examples.

92, Sciara fascipennis, sp. nov.

Q. Head wholly dull black; palpi and proboscis dark brownish
yellow. Antennz missing, excepb 1st scapal joint which is black,
and extremely narrowly brownish yellow at the tip. Thorax dull
black ; dorsum wmoderately shining ; scutellum with traces of some
long apieal stiff hairs. Abdomen dull black ; the 1st two segments
dull reddish brown on the upperside; belly black; ovipositor
elongate but normal. Legs rather dark brown. Wings very pale
grey, with a moderately pale blackish band (hardly darker
anteriorly) across the middle third. Halteres black.

Length 2 millim. excl. ovipositor § millim.

Described from a male.from Kurseong, xi. 1910 (D’ Abrew).

7'ype in the Indian Museum.

This species is easily recognised from every other Oriental
Sciara by the broad infuscated band acrouss the centre of the
wings.
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93. Sciara sexsetosa, sp. nov.

Q. Head, vertex and frons dark brown; face below antennz
bright reddish yellow. Scapal joints rather large, subglobular,
bright yellow ; flagellum black, with grey pubescence, palpi black.
Thorax bright reddish brown, shonlders slightly yellowish ; two well
separated rows of small dorso-central bristly hairs ; eight or ten
strong ones laterally, and a row of six long bristles on the hind
margin of the scutellum, which is, with the metanotum and sides
of the thorax, concolorous, the pleurz being blackish. Abdomen
black, pubescent, hind margins of segments narrowly grey; belly
yellowish. Legs : cox® reddish yellow, with black hairs at tip;
femora yellowish, black at base below ; tibie darker; tarsi black.
Wings pale grey ; 1st longitudinal vein ending much before fork
of 4th and barely reaching middle of wing; 2nd posterior cell
four times as long as broad, branches of 4th vein equal in length
to petiole; gently divergent throughout. Halteres yellowish,
base of clubs blackish.

Length 3-32 millim.

Described from three females in the Indian Museum, from
Darjiling, 6000 ft., 20. ix. 08 (Brunetti, type) and 7000 ft., 6. viii. 09
(Laiva); Pashoke, Sikkim, 2000 ft., 5.1ix. 09.

94. Sciara quadrisetosa, sp. nov.

3. Head : vertex and frons black; face reddish yellow; palpi
black, scape yellow (flagellum missing). ZThorax brownish yellow,
humeral region a little paler. Bristles as in S, sewsetose, but only
four long ones on the scutellum. Scutellum and metanotum
concolorous, pleure blackish. .dbdomen dark brown, hind margins
of segments very narrowly yellowish grey; belly paler. Genital
claspers large, thick, brownish yellow, hairy, two-jointed, the 2nd
joint elongate oval. Legs: coxe and femora pale yellow, the
former hairy at the tip, the latter black below at base ; tibize dirty
yellow; tarsi black. Wings nearly clear; 1st longitudinal vein
ending shortly before fork of 4th of which the petiole and
branches are subequal; 2nd posterior cell three times as long as
broad, slightly widening towards the tip. Halteres yellow,
streaked with black.

Length 2% millim.

One male in the Indian Museum, Darjiling, 7000 ft., 6. viii. 09
(Paiva). A damaged specimen from Ukhrul, Manipur, 6400 ft.,
appears to be the same species.

95. Sciara pallescens, sp. nov.

Head blackish grey ; palpi yellowish. Antennz proportionately
rather large and long, scape yellowish, flagellum black, with grey
pubescence. Thorax, scutellum and metanotum light brownish
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yellow.  Bristly hairs normal, only two conspicuous ones on the
scutellum, but some other very small ones are present. Abdomen
pale brownish yellow, with a litile intermixed black and pale
puibescence. Legs yellowish, tibize brownish yellow, tarsi darker, .
femora very narrowly black at base below. Wings clear; the lst
longitudinal vein ending much before the fork of the 4th vein
and distinctly before middle of wing; branches of 4th veiu
parallel and much shorter than the petiole ; 2nd posterior cell
three and a half times as long as broad. ITalteres yellow, base of
clubs black.

Length 13 millim,

Described from a single specimen of uncertaiun sex in the Indian
Museum, taken 7.iii. 08 by Dr. Annandale flying in the darkest
part of the largest of the Khayon (* Farm ) Caves, nine miles
from Moulmein, Tenasserim, in company with the moth Crysithyris
spelea, which Meyrick (Rec. Ind. Mus. ii, p. 399) states to be the
only Lepidopteron yet known that is adapted for a cavernicolous
existence.

96. Sciara fulvescens, sp. nov.

Q. Almost wholly brownish yellow.  Vertex blackish, dorsum
of thorax aud the tibiee a little darker; antenne dark brown,
joints very distinet, tarsi black. Wings clear; lst longitudinal
vein ending much before fork of 4th and distinetly not reaching
middle of wing; petiole and branches of 4th vein as in S. pal-
lescens ; 2nd posterior cell with practically parallel sides, three
times as long as broad.

Length 13 millim.

Described from a single female in the Indian Museum from
Rajshai, East Bengal, 1-6.1i. 07 (Annandale).

Possibly identical with 8. pallescens.

97. Sciara setilineata, sp. nov.

3 Q. Head blackish, lower part and palpi brownish yellow;
scape pale yellow, flagellum blackish. Thorax light reddish brown,
with three narrow median lines, the outer ones bearing the
dorso-central rows of stiff hairs, the median one with a row
of microscopic bristly hairs. Sides, scutellum and metanotum
concolorous ; scutellum with two apical long stiff hairs, and also
with softer hairs. Abdomen dark brown, pubescent ; genitalia
normal. ZLegs with yellow coxe and femora, blackish at their
junction, tibiz and tarsi dirty yellow. Wings clear, 1st longi-
tudinal vein ending much before fork of 4th vein and distinctly
before middle of wing ; petiole and branches of 4th vein subequal ;
2nd posterior cell with parallel sides, three and a half times as
long as broad. Halteres yellow.

Length 2 millim.
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Described from a type male from Simla, 10. v.09 (dnnandale)
and a type female from Darjiling, 6. viii. 09 (Puaiva).

Types in the Indian Museum.

There seems little doubt that the two specimens represent the
two sexes of one species.

A specimen from Peradeniya, Ceylon, agrees closely with the
female, but bas four distinet long scutellar bristles, and is slightly
smaller, whilst the hairs ou the middle thoracic stripe are much
stronger; it is possibly a variety.

98. Sciara latelineata, sp. nov.

& . Head blackish ; palpi, scape, and major part of 1st flagellar
joint pale yellow. Thoraxz brownish yellow, shoulders broadly
pale yellow; dorsum almost entirely occupied (except on the
shoulders) by three broad contiguous black stripes extending to
the brown scutellum, which bears four bristles. .A4bdomen dark
brown, hind margins of segments very narrowly grey. Genitalia
normal, brownish yellow. Legs pale yellow, tarsi dark. Weings
clear ; 1st longitudinal vein ending much before fork of 4th and
distinetly before middle of wing ; petiole of 4th vein imperceptible,
approximately equal to the branches; 2nd posterior cell with
parallel sides, three times as long as broad. Halteres long, stems
vellowish, clubs blackish, elongated.

Length } millim.

One male in the Indian Museum from the western slopes of the
Dawna Hills, Tenasserim, 2000-3000 ft., 2 or 3. iii. 08 (Annandale).

99. Sciara radicum, sp. nov.

3 Q. Head wholly black, scape of antenns yellowish. Thoraz
yellowish, with two black oval outlines on dorsum, incomplete
posteriorly, and a narrow median dorsal line.  Scutellum yellow,
with apparently normally six long bristles on the posterior
margin, but the inner four are always longest, and there are
generally some short ones towards the sides; metanotum darker.
Abdomen dark brown, hind margins of segments a little
blackish ; belly yellow. Genitalia large, dirty yellow. ZLegs pale
vellow, with a black tinge between coxz and femora ; tibie and
tarsi darker ; hind tibize with a distinct row of setz on the outer
side. Wings clear ; 1st longitudinal ending much before fork of
4th and barely attaining middle of wing; petiole of 4th much
longer than fork, the branches of which are practically straight
and gently divergent; the 2nd posterior cell slightly over three
times as long as broad. Halteres black, stem yellow.

Length 3 hardly 1 millim., @ 14 millim.

Described from several specimens of both sexes in the Indian
Museum, taken in the Museum gardens, Calcutta, 21.i.10
to 24.1i. 10 (Annandale).
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The larvae cansed much damage in the gardens by devouring
lily bulbs and other plants of a like nature. The following notes
have been compiled by Mr. C. Paiva, of that Institution, who
observed the transformations :—

¢ During February 1910, T placed a number of males and some
egg-laden females in a tube with a piece of a rotten lily-bulb, with
the object of gerting them to breed. All the flies died in the
course of a couple of days. I could not find any eggs, but I kept
the bulb dawp and on about the 4th March I noticed a number
of small thread-like worms, quite transparent, with black heads,
moving about quife actively in the soft and moistest parts of the
bulb. These gradually grew larger and I preserved some in spirit.
On March 14th, at 10 A.m. I found the tube with a number of
flies similar to those which I had placed in the tube in February
for the purpose of breeding. They were very active and ran
about on the sides of the tube. At first I thought they were trying
to escape, but 1 watched them more closely and found that the
males were ranning after the females. No difference in the size
of the abdomen of the male and that of the female could be noticed
when the flies were first observed, but as the day advanced the
abdomen of the females gradually enlarged.

The most striking feature in the life of these little flies, seems
to me to be mode of copulation. The act is effected by the male
running blindly, as it were, until he approaches a female. e
gets on her back and after effecting the connection, in a few
seconds, gets off and being still attached to the female, struggles
to release himself. No sooner has one male left a female than
another male comes running along and attaches himself to the
same female. In this manner I have observed several males to
bave connection with the same female. I have also noticed two
males attempting to copulate with one female at the same time.”*

100. Sciara impostor, sp. nov.

3. This species has a remarkably close resemblance to S. flavi-
collis, although on account of the 1st longitudinal vein ending
short of the fork of the 4th, it technically falls into the second
section of the genus. The distance between the tip of the 1st
longitudinal and the fork is, however, 8o small that the distinction
may easily be overlooked, owing to the close resemblance between
the two species in other respects.

The chief difference is that in S. flavicollis, the whole thorax,
except the margin, is uniformly shining black, whereas in the
present species the black colour is distinctly dull, and is composed
of three contiguous, very broad, black stripes, occupying nearly
all the dorsum. Moreover the central stripe is (in two out of the
three specimens) dark brown at its anterior end, which, attaining

* Mr. Dale says that he has seen in England two males of a Sciara actually
in cop. at the same time with a single female.
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the front margin, is a little longer than the other two stripes.
The 5th vein forks at a very distinctly greater distance from its
base than in flavicollis, in which species the anterior branch is
apparently disconnected at the fork.

Length 3% millim.

Described from two males in the Indian Museum from Darjiling,
1.x. 08 (fype) and 2.x.08, also a male in my collection from the
same locality, 10-16. x. 05 ; all three specimens taken by me.

In all other respects, except that the antennal scape is yellow,
this species is identical with favicollis. Although the resem-
blance is so close I feel sure that the forms are distinct, and
tend to indicate that too mueh reliance must not be placed
on the precise mathematical point reached by the 1st longitudinal
vein.

101. Sciara segmenticornis, sp. nov.

3. Head blackish. Palpi, scape and 1st flagellar joint pale
yellow, 2nd joint brownish yellow, remainder dark brown, with
grey pubescence, each joint with a short transparent bare part at
the base, which gives the appearance of the joints being detached
from one another. Thoraxr moderately shining light brown.
Abdomen dark brown ; belly a little lighter. Genitalia concolorous,
normal, moderately large. Legs pale yellowish, tibiee and tarsi
only slightly darker. Wings very pale yellowish grey, iridescent ;
1st longitndinal vein ending distinctly before fork of 4th and
at abont the middle of the wing ; petiole of 4th vein longer than
the branches of its fork, which are slightly convergent in the
middle. Halteres black, stem yellow. ’

Length 2 millim.

Type & in the Indian Museum, from Bindukhera, Naini Tal
distriet, in the plains, 13.iv. 09,

A second male in the same collection from Darjiling, 29.v. 10,
taken by me, is probably the same species, but has the whole
flagellum black. 1t is slightly larger in size.

102. Sciara compacta, sp. nov.

Q. Body mainly light brownish yellow. Head with the vertex
blackish ; flagellum blackish, except the two or three basal joints.
Thorax with the shoulders and scutellum paler yellow. Abdomen
more brownish, the tip black ; ovipositor concealed. Legs: tibie
dirty yellow, tarsi black. Wings with the 1st longitudinal vein
ending distinctly before fork of 4th and exactly at middle of wing ;
branches of 4th nearly as long as petiole, parallel, a little curved.
Halteres blackish brown, stem yellow.

Length 23 willim.

One example (type¢), from Gangtok, Sikkim, 6150 ft., 8.ix. 09 ;
and a second from Butal, Nepal, 12.ii. 08, this latter being a little
more brownish in colour. Both in the Indian Museum.
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103. Sciara inconspicua, sp. nov.

Q. Head blackish; palpi pale yellow, also the scape and the two
or three basal joints of the flagellum. 7Zhoraz: dorsum almost
wholly occupied, except at the shoulders and humeri, by three
contiguous broad, rather dark chestnut-brown stripes, with two
greyish, barely perceptible lines separating them, Pleure, meta-
notum, and scutellum concolorous; the latter pale yellow below,
and with six rather long moderately strong bristly hairs and two
or three smaller ones towards each side. Abdomen dark nut-brown,
pubescent, hind margins of segments narrowly cream-yellow ;
belly yellowish. Ovipositor small, dark brown. Legs: cox® and
femora pale yellow, a little blackish at their junction, tibie and
tarsi darker. Wings pale yellowish grey; 1st longitudinal vein
barely reaching as far as fork of 4th, ending almost exactly at the
middle of the wing; branches of 4th about equally long as the
petiole, nearly straight, parallel; 2nd posterior cell nearly four
times as long as broad. Halteres brownish.

Length 3 millim.

Described from a single female in the Indian Museum from
Sylhet, 14.1. 05 (Lt.-Col. Hall).

This species is placed in my synoptical table between the two
groups 17 (thorax mainly yellowish) and 24 (thorax mainly
blackish or brown).

104. Sciara hirtilineata, sp. nov.

3 9. Head blackish, Tip of 2nd scapal joint narrowly reddish
yellow ; flagellar joints rather elongate. Thoraw black, dull, with
two median narrow grey stripes close together, from the anterior
margin nearly to the scutellum ; two broader stripes commencing
behind the shoulders and continuing nearly to the posterior
margin; this gives an appearance of three obvious but not con-
spicuous blackish lines on a dark background, but in occasional
specimens they are almost or entirely absent, in ‘which case the three
rows of pale hairs will generally identifiy the species. Three
longitudinal stripes of rather closely and irregularly placed,
moderately long, brownish yellow hairs ; the central hairy stripe
between the two median narrow grey stripes, the other two hairy
stripes between these median grey stripes and the lateral wider
grey stripes; lateral borders of dorsum with similar brownish
yellow hairs, but without distinct bristles; a little yellow
pubescence about the shoulders, below which is a small reddish
yellow mark. Scutellum’ blackish, with soft brownish yellow
hairs only; metanotum blackish. Abdomen dull black, with
brownish yellow hairs, and hind margins of segments very
narrowly reddish yellow ; belly blackish, Genitaliain male large,
normal ; in female telescopic, elongate. Legs: coxz and femora
brownish yellow, the former darker at base; tibiz rather dark



SCIARA. 143

brown, with red-brown spurs; tarsi darker brown or blackish.
Wings pale grey : 1st longitudinal vein ending much before fork
of 4th, exactly at the middle of the wing ; petiole of 4th equal in
length to its branches, which are nearly straight, parallel or very
slightly diverging; 2nd posterior cell three and a half times as
long as broad. Halteres yellowish.,

Length 2} millim.

Described from one male and several females in the Indian
Museum, taken by Dr. Annandale and others. The male (type) from
below Phagu, 7000 ft., Simla district, 12.v.09 ; the females from
Simla, 7000 ft., 10. v. 09 ; Darjiling, 7000 ft., 6. viii. 09 ; Kurseong,
5000 ft., 4. vii. 08,

105. Sciara niveiapicalis, sp. nov.

Q. Head: vertex and face smooth, shining black, with a few
short brownish yellow hairs. Palpi yellow ; antennal scape brown,
flagellum black, with grey pubescence; last four joints wholly
white. Zhoraz shining black, smooth, bare or practically so; a
few stiff hairs above the wings. Pleur®e, scutellum and
metanotum concolorous, scutellum (apparently) with only a few
soft hairs. A4bdomen black, moderately shining, roughened, traces
of yellow on the hind margins of one or two segments; the last
two segments (in type) or three (in second example) pale yellow ;
underside of abdomen with middle segment yellow. Ovipositor
blackish, with rather elongate terminal lamell@. ZLegs: coxz and
femora yellow; tibiee dirty brownish yellow, tarsi nearly black.
Wings very glassy and iridescent, reaching distinctly beyond the
tip of the abdomen ; 1st longitudinal vein ending some distance
before fork of 4th, barely attaining middle of wing; petiole of 4tk
equal in length to the branches which very slightly diverge before
their middle and again on the wing-margin ; 2nd posterior cell
three and a half times as long as broad. Halteres with yellow
stems and black clubs.

Length 2 millim.

Described from two females in the Indian Museum taken at
Ukhrul, Manipur, 6400 ft. (Pettigrew).

The very conspicuous white-tipped antennz render this species
easily recognisable from all others in the East.

106. Sciara longipennis, sp. nov.

3 . Head wholly black, except the palpi, which vary from
yellowish to nearly black, and the tip of the 2nd scapal joint and
base of 1st flagellar joint of the antennz, which are sometimes
yellowish. Zhorax black, practically bare, with slight traces of
three dorsal rows of minute hairs; anterior or posterior corners of
dorsum in some specimens yellowish brown. Scutellum and
metanotum black, _Abdomen mainly black, dull, the dorsum of the
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segment sometimes dull brown ; belly varying from dirty brown to
black. Genitalia composed of a small dorsal plate, a little larger
ventral one, a normal, rather large pair of claspers, the 2nd joint
ending in a thick bifid tip, and an intermediate pair of small
organs. Ovipositor brownish yellow or dark brown, of considerable
length, ending in the two usual conspicuous lamelle. ZLegs : coxa
and femora yellowish ; the latter often with a small distinet black
spot below, at the base ; tibie brown, tarsi darker. Wings very pale
grey, yeliowish at base, reaching some distance beyond the tip
of the abdomen, but apparently varying in length a little. The
1st longitudinal vein ending distinetly but not much before the
fork of the 4th, and barely reaching the middle of the wing;
the 3rd vein somewhat close to and parallel with the costa, thus
being rather more curved than in most species ; petiole of 4th
vein about equal in length to the branches, which curve a little,
diverging slightly at their tips ; the 2nd posterior cell three to three
and a half times as long as broad. Halteres black, stem more
or less yellowish.

Length 13-24 millim., including ovipositor,

Deseribed from a type male from the valley of the Sutlej River,
below Simla, 6.v.10 (Annandale); two additional males from
Kurseong, 26-27.vi. 10 (Annandale), and a male from Darjiling,
28. v. 10 (Brunetti) ; two females taken by me at Darjiling, 25. v. 10
(type) and 28.v.10, respectively,also from other females from Simla,
6. v. 10 (4nnandale); Kurseong, 4. vii. 08 (Annandale), and Tonglu,
Darjiling district, 10,000 ft., 22.iv.10 (C. W. Beebe).

Types & and @ (with the other specimens mentioned) in the
Indian Museum.

This species, as represented by the male and four females before
me, appears variable in the colour of the palpi, the colour at the
union of the scape and flagellum and in the corners of the dorsum
of the thorax, and in the length of the wings, but the variations
exhibited appear all to fall within the range of a single species.

107. Sciara flaviseta, sp. nov.

Q. Mead black, except the brownish yellow palpi and yellowish
scape. Thorax dull black, with three rows, towards the middle,
of irregular brownish yellow hairs, and with similar hairs laterally.
Scutellum black, with four long yellow bristles and also two or
three shorter ones on each side. Abdomen blackish brown,
pubescent ; belly and ovipositor similar. Zegs brownish yellow,
tibize and tarsi dark; posterior femora with a small black spot
below at base. Wings nearly clear, iridescent; 1st longitudinal
vein ending distinetly before fork of 4th, barely reachicg middle
of wing ; petiole of 4th about as long as the branches, which gently
diverge. Halteres yellow.

Length 13 millim,

Described from one female from Simla, 10.v. 09 (Annandale),.
in the Indian Museum.
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A second specimen from the same source in the collection is
probably identical. Two others from Darjiling, 26.v. 10 (Brunetti)
and Tonglu, Darjiling district, 21. iv. 10 (Beebe), are very close to
Slaviseta, but being almost destitute of scutellar stiff hairs and in
inferior condition generally, opinion on them may be reserved.

108. Sciara nitidithorax, sp. nov.

3. Head wholly dull blackish ; antenn® with the extreme edge
of the 2nd scapal joint whitish yellow ; flagellum normally with
thick grey pubescence. Thorax very shining black, bare except
for three very narrow dorso-central bands of very short bristly
hairs. There are stiff hairs laterally and at least two (perhaps
four) strong bristly hairs on the hind margin of the scutellum, in
addition to some shorter ones; sides black. Scutellum and
metanotum wholly black, the former with a slight dark brown
tinge. Abdomen blackish, with some pale hairs towards the sides ;
extreme margins of segments pale yellow; belly black. Genitalia
large, black, normal.  Legs wholly dark brown.  Wings pale grey ;
1st longitudinal vein ending distinctly before middle of wing and
some distance before fork of 4th vein; the 3rd vein ending some
distance before the tip of the wing; the costa ending halfway
between the tips of the 3rd vein and the anterior branch of the
4th; petiole of 4th vein barely as long as the branches, which are
nearly parallel ; the 2nd posterior cell three and a half times as
long as broad. Halteres black.

Length 11 millim.

Described from one male from Kalighat, 6000 ft., Garhwal
district, 4. vi. 10 (Imms).

Type in the Indian Museum.

109. Sciara longitudinalis, sp. nov.

3. Head wholly black, including the antennz, except for a
suspicion of paleness about the scapal joints of the latter;
sometimes the antenna, seen through a microscope, appear dark
brown; the segments of the flagellum well separated, with rather
thick grey pubescence. Palpi dark dirty yellowish grey. 7%hor 2
black, shoulders and edges of dorsum generally rather pale
brownish yellow. Scutellum brownish yellow, with two moderately
conspicuous longer bristles and some short stiff hairs ; metanotum
blackish. Abdomen dark blackish grey or brown ; hind margins of
segments irregularly blackish ; with soft pale hairs; belly similar.
Genitalia of male of moderate or rather large size, brownish yellow
or blackish brown, hairy, normally shaped, the intermediate ap-
pendage distinctly bilobed. In the female the ovipositor terminates
in two distinct elongated flat lamelle.  Legs pale yellowish ; tibim
brownish yellow, tarsi blackish yellow. Wings somewhat broad-
ened on the distal part of the anterior margin ; the 1st longitudinal

L
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vein ending a little before the middle of the wing, its exact length
not constant, but terminating distinetly before the fork of the 4th ;
the 3rd vein much longer than usual, continuing nearly to the tip
of the wing, parallel with the costa for its whole length except
at its tip; petiole of 4th vein about equal in length to the
branches, which are nearly parallel, or a little divergent at their
tips ; 2nd posterior cell three or four times longer than broad.
Halteres blackish.

Length 2 millim.

Desecribed from a type male from Kurseong, 8. vii. 08, and a type
female from Darjiling, 28. v. 10, the latter captured by myself ; also
from four males from Tonglu, Darjiling district, 10,000 ft.,
22.1v.10 (Beebe) : all the specimens in the Indian Museum.

110. Sciara ruficoxa, sp. nov.

Q. Head blackish; 2nd scapal joint and base of st flagellar
joint brownish yellow; proboscis black; palpi with basal part
reddish yellow, apical part black. Zhoraz dull black, with stiff
bristly hairs towards sides and on hind margin of the concolorous
scutellum ; metanotum and sides of thorax dull black. Abdomen
black, with black bairs; hind margins of segments rather narrowly
pale whitish yellow. Ovipositor conspicuous, elongated, normal.
Legs : coxw bright reddish yellow, tips blackish; femora bright
yellowish, base blackish; tibiz and tarsi brown. Wings grey,
highly iridescent ; the 1st longitudinal vein barely reaching middle
of wing, distinetly short of the fork of the 4th, the branches of
which are parallel ; the 2nd posterior cell four times as long as
broad ; the 3rd vein nearly parallel with the costa, ending a little
before the wing-tip. Halteres black.

Length 3 millim., including ovipositor.

Described from a single female taken by Dr. Annandale at
Kurseong, 25. vi. 10.

Type in the Indian Museum.

111. Sciara flavipleura, sp. nov.

3 Q. Headblack; ocelli very large ; antennal scape pale yellow,
basal joints of flagellum more or less yellowish ; palpi pale yellow.
Thoraz: dorsum black, shoulders and posterior corners broadly,
the lateral edges narrowly, bright pale yellow ; sides of thorax
wholly bright pale yellow. Two well separated dorso-central
rows of moderately large bristly hairs, and a lateral row, below
which are several much stronger ones in the neighbourhood
of the wings, and two on the posterior corners. Scutellum
blackish, yellow below, with four long strong bristles of equal
length, and some very short softer ones on each side of these;
metanotum moderately dark brown. Abdomen dark brown, with
black pubescence; belly a little lighter. Genitalia concolorous,
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pubescent; 2nd joint broadly dentate, intermediate organ bilobed
Ovipositor of female small, simple, brown. Legs: cox® and femora
pale yellow, latter with a small black spot below at base ; tibie and
tarsi brownish, the latter darker. Wings pale grey, iridescent ;
1st longitudinal vein ending much before fork of 4th and distinctly
before middle of wing; petiole of 4th about equal to branches,
which gently diverge ; 2nd posterior cell a little over three times
as long as broad. Halteres yellow.

Length 13-2% millim.

Described from a type male, Darjiling, 2. x. 08 (Bruaetti), and a
type female, Darjiling, 6.viii.09 (Paiva), and a second female,
Kurseong, 3.ix.09 (dnnandale); all in the Indian Museum.

112. Sciara evanescens, sp. nov.

3 Q. Head black, palpi yellowish. Zhorax black, shoulders a
little yellowish. Dorso-central and lateral bristles moderately
large. Scutellum black, with two long bristles. _A4bdomen blackish
brown, hind margins of segments a little blacker. Genitalia in both
sexes normal, concolorous, but of considerable size in the female.
Legs pale yellowish ; tibiee a very little darker ; tarsi dark brown.
Wings nearly clear; in certain lights with brilliant violet irides-
cence ; 1st longitudinal vein ending distinctly before fork of 4th,
barely reaching middle of wing; petiole a little shorter than the
branches of 4th, the latter gently diverging; 2nd posterior cell
three times as long as broad. Halteres yellow.

Length 2 millim,

Described from six males and three females in the Indian
Museun ; the type male from Simla, 9. v. 09 (dnnandale) ; the type
female from Calcutta, 25.1i. 09 (Annandale) ; other specimens from
Darjiling, 6.viii.09 (Peiva), and Peradeniya, Ceylon, 14.vii. 10,
7. viii. 10,

Under the present species are grouped a number of specimens
which show considerable similarity, but which, on further study of
a larger amount of material, may prove to comprise more than one
species. But for the much shorter lst longitudinal vein, these
insects might almost be united with S. orientalis, and in any case
their natural affinities appear to be certainly with that species.

118. Sciara parallela, sp. nov.

3 Q. Head black, except the yellow palpi and the basal part
of the first flagellar joint of the antennm. Thorax black,
shoulders yellowish ; with traces of dorso-central and some lateral
stiff hairs. Scutellum brown, yellowish below, with four long
apical bristles and some shorter ones; metanotum blackish ; sides
of thorax blackish. A4bdomen blackish brown or dark brown, hind
margins of segments more or less pale, and on the belly also.
‘Ovipositor concolorous, of considerable size, the basal joint being
nearly as large as in the males of many species; the second joint

12
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considerably smaller, and in addition there are the usual oval, fairly
large, terminal lamellse. ZLegs i coxe and femora yellowish, tibise
darker, tarsi dark brown. Wings nearly clear ; the 1st longitudinal
vein ending distinctly before, but approximate to, the fork of the
4th vein, and at about the middle of the wing; petiole of the
4th vein a little shorter than the branches, which are parallel;
2nd posterior cell about four times longer than broad. Halteres
yellowish.

Length 2-2} millim.

Described from a single type male from Simla, 9.v.09
(Dr. Annandale), and two females both taken by me at Darjiling,
2.x.08 (type) and 26. v. 10.

Types in the Indian Museum.

A third female in the same collection taken by me at Darjiling,
26.v. 10, evidently belongs also to this species. It has the 2nd
scapal joint wholly yellow, and the ovipositor is not conspicuous,
but appears to be withdrawn, the lamelle only protruding.

Family BLEPHAROCERIDZ.

A family of very limited extent, composed of rather small,
delicate flies, with slender bodies and long slender legs ; the insects
conspicuous chiefly by a so-called ¢ secondary” venation, which
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Fig. 12.—Blepharocera (after Kellogg).

consists merely of the folds or creases in the wing which have not
been obliterated after emergence from the pupal stage. They -
frequent small rocky streams in woods in hilly and mountainous
countries. ’ -,

The eyes exhibit very characteristic peculiarities and have been
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the subject of study by more than one author. The usual sexual
distinetion in the comparative width of the frons, which obtains in
a great many families of Diptera, does not hold good in the
BLepuaroCERIDE. The head is usually dichoptic in both sexes,
but occasionally it is holoptic in one or both sexes. The eyes
‘are usually bisected by an unfacetted -cross-band or line
separating each eye into two fields, an upper and a lower one;
the upper composed of larger and less pigmented ommatidia (large
and brown facets); the lower composed of smaller and more
strongly pigmented ommatidia (small black facets). In a few
species the eyes are bisected only in one sex. Three rather large
ocelli are present”” (Kellogg). The upper eye faces dorsally and
is composed of large facets, the lower one faces ventrally, anteriorly
and laterally, and is composed of much smaller facets. Radical
structural differences exist in addition between the upper and
lower eye.*

Fig. 13.—Mouth-parts of a Blepharocerid, Bibiocephala
doanei, Kellogg (after Kellogg).

The mouth-parts are complex, elongated, * the female having in
addition to labium and maxille, slender flattened elongate, saw-
like mandibles ; the males are without these mandibles. Both
sexes have a slender elongate labrum-epipharynx, a similar slender
elongate hypopharynx, a pair of slender blade-like maxille, with
5-segmented palpi, and labium with slender elongate basal sclerite,
and a pair of free fleshy terminal lobes without pseudotrachez and
with palpi” (Kellogg).

* For studies on eyes of this divided character in other groups of animals,
veference can be made to ““ The divided eyes of Arthropods” by Kellogg, Zool.
Anzeig. (1898). Zimmer (Zeits. f. wiss. Zool. Ixiii, pp. 236-262, 1€98) on the
eyes of EPHEMERIDE may also be consulted.
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The antenna are composed of the usual two basal (scapal)joints
and a usually elongate cylindrical flagellum of from nine to fifteen
joints, which are shortly pubescent. In some genera the flagellum
is shorter and relatively more robust.

Body practically bare ; thorax with transverse suture distinct,
broadly interrupted. The abdomen slender, generally of uniform
width. The male genitalia reach their greatest complexity in
Bibiocephala, and are most simple in' Blepharocera. 1n the former
the principal pair of claspers is two-jointed, the second joint repre-
sented by two elongate, pliable, finger-like pieces. There are
apparently (judging from Kellogg’s plate) two other pairs of sub-
conical elongate claspers ; a small ventral plate, bi-emarginate on
the posterior margin, and an intermediate, rather robust organ.
The female genitalia consist mainly of a pair of small rather
blunt lamellz.

The legs are long and siender, the hind pair much longer than
the others. In some species the fore femora are curved in the
male; the tibizz may or may not possess terminal spurs; the
claws small, and the empodia small or rudimentary; pulvilli
absent.

Venation generally incomplete. The auxiliary and 1st longi-
tudinal veins are united, unless one or the other is considered to be
absent. The 2nd longitudinal vein is simple or forked ; when the
latter, the forking always occurs towards the tip ; 3rd longitudinal
vein present or absent; in the latter case the anterior cross-vein
connects the 2nd and 4th longitudinal veins. Anterior cross-vein
generally present, often appearing to be the origin of either the
2nd or the 3rd vein. The 4th longitudinal vein apparently always
present ; a lower branch of it often present, but with the basal
balf of this branch obliterated. This is what Kellogg calls an
incomplete media. The 5th longitudinal vein present, simple or
forked ; posterior cross-vein present or absent; 6th longitudinal
vein present or absent. No discal cell.

As to cells: in the genus Philords, in which the venation reaches
its greatest development, there is a costal cell, marginal, sub-
marginal, 1st, 2nd and 3rd posterior cells (the 2nd being distally
divided by the incomplete branch of the 4th vein); an anal and
an axillary cell. Anal lobe of wing generally well developed, often
exceptionally so (Philorus, Bibiocephala, Blepharocera) ; sometimes
it is absent (Paltostoma). Alule, properly speaking, absent,
tegulae always absent. Halteres well developed.

Life-history. The larvee of all known species live in clear,
running, highly agrated streams, where they fix themselves with
great tenacity to the sides of the rocks, preferring those spots
where the stream flows fastest, and they occur almost exclusively
in mountainous or hilly regions. They travel slowly and mainly
in a lateral or sideways direction. The larva consists of a head
segment (which is composed of the fused head and three thoracic
segments united), and five body segments, the last one formed of
the two anal abdominal segments united, but with an intervening



BLEPHAROCERID E. 151

constriction. All the segments are very strongly constricted at
the base and apex, so as to present the extraordinary appearance of
thick rings strung on a central axis. Under each of the seg-
mental parts is a single pad-like foot, locomotion being effected by
releasing the fore or hind three and moving slightly to right or
left, the remaining three following suit after the first three have
attached themselves again.

The pupa is ovate, strongly convex on the upper side, its lower
side being quite flat; it lies quiescent, sticking to the rocks
permanently by means of its six pads. “The wings and legs lie
folded on the ventral aspect (side), which is covered only by a thin
colourless pupal cuticula. From the prothorax project dorsally a
pair of respiratory organs, each composed of a thin double-walled
plate, the outer plates of each set being strongly chitinized, and
acting as protecting covers for the two delicate membranous inner
ones ; (the whole arrangement like a two-leaved book, with board
covers)” (Kellogg). “The pupais formed within the larval skin,
but the latter is subsequently cast, so that the pupa is exposed ;
its dorsal region is horny, but the under surface by which it clings
firmly to the stones of the rapid brook, is white and scarcely
chitinised, and Dewitz considers that the chitinous exudation from
this part is used as a means of fastening the pupa to the stones™
(Dr. Sharp, 1899).

The emergence of the imago from the pupa is very interesting
and has been observed by Comstock and by Kellogg; the former
thus describing it :—

“Bach midge on emerging, forced its way out through a
transverse rent between the thorax and abdomen. It then
worked its body out slowly, and in spite of the swift current held
it vertical. The water covering the patch of pupz varied from
one-fourth to one-half inch in depth. In the shallow parts the
adult had no trouble in working its way to the surface, still clinging
to the pupa skin by its very long hind legs. While still anchored
by its legs, the midge rests on the surface of the water for one or
two seconds and unfolds its wings; then freeing its legs it takes
flight. The adults emerging from the deeper water were swept
away by the current before they had a chance to take wing. The
time required for a midge to work its way ont of the pupa-skin
varied from three to five minutes.”

For information on the life-history of some non-Oriental species
the following authors may be consulted :—Dewitz (Berlin. Ent.
Zeits. xxv, p. 61, 1881), and Brauer (Wien. Entom. Zeit. 1882),
on the European Liponeura brevirostris; and Miiller (Arch. Mus.
Rio Jan. iv, p. 47, 1881), on a species of either Paltostoma or
Curupira; Osten Sacken (Berl. Entom. Zeits. xl, p. 148, 1895),
also adds interesting notes.

The perfect insects frequent their breeding grounds, the rocky
swift flowing streams of hilly regions, lying flat on the vertical
sides of the damp rocks, and occur in greatest abundance on sunny
days. Their flight is weak. The male isapparently not predatory;
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the female feeds on the body-juices of small CHIRONOMIDE, which
are caught on the wing. The male seems rarer than the female as
a rule, but Bezzi records the opposite concerning a subalpine
Italian species, Hapalothriz lugubris, Lw. This species has been
observed to pair upon the surface of the water.

The BLEPHAROCERIDE may generally be distingnished without
much difficulty from all other families of NEMATOCERA either by the
so-called secondary venation or the lateral bisection of the eyes.

Only nine genera are known, representing nineteen species,
including my two new ones, and of these three genera are found in
India or Ceylon. They may be thus distinguished :—

Table of Genera.

The incomplete lower branch of the 4th
longitudinal vein absent.

The 2nd and 8rd longitudinal veins (p. 152.
‘absent L. ....iiiieiieeiiaian.. HaMMATORHINA, Loew,
The 2nd vein present, 3rd absent . .. ... ArisToMY14, Big., p. 158,
The incomplete lower branch of the 4th %p. 155.
longitudinal vein present .......... BLEPHAROCERS, Macq.,

Hammatorhina is placed by Loew in a table as follows, and
this appears to afford the only definite characters by which
he separates it.

A. Labrum moderately short, with short
hairy labella.
B. Eyes nearly contiguous in hoth
sexes, the upper facets very large. BLEPHAROCERA, Macq.
BB. Eyes in one or the other sex wide
apart; upper facets uniform iu
size with the lower ones ...... LiPoNEURA, Loew,
AA. Labrum extremely long, with very
long labella, filiform, bare.
C. Eyes divided by a broad front; five

ongitudinal veins ............ APISTOMYIA, Big.
CC. Eyes nearly contiguous; four lon-
gitudinal veins................ HAMMATORHEINA, Loew.

Genus HAMMATORHINA.
Hanunatorhina, Loew, Bull. Soc. Ent. Ital. i, p. 94 (1869).
GENOTYPE, I, belle, Liw., the original and only species.

I am unacquainted with this genus, and append a translation of
Loew’s description of his species.

114. Hammatorhina bella, Zw.

Hammaterkina bella, Loew, Bull. Soc. Ent. Ital. i. p. 96, pl. ii,
figs. 4-6 (1869).

¢ Velvet-black, thorax and abdomen with silvery spots ; length
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of body 11 to 2 lines. Velvet black. Head, proboscis and
antenna black ; frons dusted with silvery white. Thorax on each
side above with a white mark in the shape of a hook, of which the
broader and shorter part is situated on the transverse suture, and
the longer and thinner part reaches to above the base of the wings.
Pleurz dull blackish, with four large shining white spots, of which

N

Fig. 14.—Hamimatorkina belle, Liw. ; a, wing ; b, antenna (after Kellogg).

one is placed higher than the others, in front of the base of the
wing, the three others being lower, and in a horizontal row. On
each abdominal segment is a very large triangular spot reaching
nearly to the posterior margin, and of a shining pearl colour, with
brilliant shining silvery reflections. Hypopygium velvet black,
only the claspers a little paler, the last joint of simple structure.
Legs blackish ; femora brownish yellow towards the base. Halteres
brownish yellow with black clubs. Wings hyaline, moderately
large, costa very black, the longitudinal veins blackish, the 1st
longitudinal thicker, the rest distinctly less strong, the last one
not attaining the border of the wing.”

Length 3-4 millim.

CEYLON.

Genus APISTOMYIA, Big.
Apistomyia, Bigot, Ann. Soc. Ent. France, (4) ii, p. 109 (1862).
GENOTYPE, 4. elegans, Big., the original and only other species.

Head very rounded ; eyes pubescent, separated in both sexes by
a broad frons, and divided by an unfacetted band, as in Blepharo-
cera, separating the large upper facets from the small lower ones;
three ocelli. Palpi probably 5-jointed.* Antenna of nine (?)or ten
jeints, barely longer than the head, bare; 1st scapal joint short,
2nd much longer ; flagellum of seven (?) or eight joints, of which the
first is the longest, the last ovate, and the intermediate ones short

* In his text Bigot says that the palpi are three-jointed (adding that they
were not clearly vigible), but in his illustration the palpi are five-jointed and
exceedingly long, and Kellogg reproduces this figure. In my new species I
can only assume that these organs have been broken off ; otherwise it possesses
only one-jointed palpi, a complete anomaly, which would of course necessitate
a new genus.
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and moniliform.* Proboscis very thick at base, rapidly diminish-
ing to a sharp pointed rostrum (two points in elegans); the
tongue much longer, very slender, bifid at tip (elegans) or just
beyond the middle (indica), normally straight (geniculated in
indica). Thorax moderately arched. Abdomen slender, 6-seg-
mented ; genital organs not conspicuous. Legs very long, especially
the hind pair; tibize unspurred, metatarsus much elongated,
claws simple, long.  Wings broad, anal angle distinct, tips rounded;
1st longitudinal vein very close to costa, ending at three-fourths
the length of the wing; 2nd vein beginning at a very acute
angle at a quarter of the wing’s length, the anterior cross-vein
placed at or so close to its origin that both appear to emerge
simultaneously, the cross-vein slanting backwards very consider-
ably, joining the 4th vein quite near the base. The 2nd vein is
bisinuate, ending just beyond the tip of the lst vein, at some
distance from the wing-tip; the 4th vein straight for two-thirds
of its length, thence suddenly curving downwards, ending about
opposite the tip of the 2nd vein; 5th vein forked at base, the
branches widely diverging, well curved ; 6th vein distinet to the
wing-margin, curved.

Range. The only previously known species, A. elegans, comes
from Corsica and Cyprus.

Life-history. Unknown, but probably closely identical with. that
of Blepharocera.

115. Apistomyia trilineata, Brun.
Apistomyia trilineata, Brunetti, Rec. Ind. Mus. iv, p. 315 (1911).

J. Head: eyes closely, microscopically pubescent, upper facets
very distinctly larger than lower ones, divided by a distinct narrow
space, the upper ones being about one-fourth the total height of
the eyes. Frons one-third the width of the head, bare, the eye-
orbits narrowly silvery ; ocellar triangle distinct, elevated, the
three ocelli conspicuous, reddish brown. Face whitish grey,
with silvery reflections. Antennz black, bare; 1st scapal joint
much broader at tip than at base, 2nd joint twice as long as the
1st, much broadened at tip, where it 1s produced on the under-

* The expression * antennze of nine or ten joints” is not intended as defining
the precise generic limits of this character, but merely indicates that there
seems much uncertainty about them. Bigot, in his original text, gives nine
joints; the Ist short, the 2nd much longer and thicker, the 3rd to the 8th
small, the last joint ovate. However, in his figure he shows only eight joints,
one of the moniliform joints having been omitted. Kellogg (Gen. Ins.) in his
figure (PL 1, fig. 3) of A4. elegans, Big. (““ after Schnuse”) shows an additional
small scapal joint. This is almost certainly incorrect. Then in Pl. II, fig. 16
(4. elegans, Big., “ after Bigot”) an antenna of ten joints is shown, of which
the scapal f'oints are in conformity with Bigot’s description and figure, whilst
seven flagellar joints are shown irrespective of the ovate apical joint, and of
these seven, the first three are larger than the remaining four. It is obvious
that the two antenns given in the two plates cannot represent the same species.
In my A. indica ten joints are very plainly present.
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side into an elongate blunt point. Flagellum of eight joints, the
Ist barely half as long as the 2nd secapal joint, the following
joints shaped like thickened beads, the apical joint ovate. The
proboscis consists of a long elongate-conical rostrum, moderately
stout at the base, whitish in colour, with blackish dorsum, thence
produced into a tapering, very sharply pointed, brownish yellow,
horny piece (quite separate from the proboscis proper), which is
very long, black, narrowly cylindrical and geniculated before the
middle, beyond which it is bilobed, the ends being curled up.
Thorax ash-grey, the central part of the dorsum up to beyond the
middle occupied by three broad velvet-black stripes, nearly con-
tiguous, extending laterally almost to the sides; the median stripe
produced forwards to the anterior margin, which is wholly black
to the shoulders, leaving a narrow grey space in front. Pleurs,
scutellum, and metanotum blackish. Abdomen velvet-black, the
anterior corners of most of the segments a little reddish brown,
with more or less silvery reflections. Belly reddish brown.
Genitalia moderately small, oval, blackish, not conspicuous. ZLegs:
coxa wholly and the femora more or less at the base, brownish
yellow ; remainder of anterior legs blackish ; tibie and tarsi of
hind legs brownish yellow, extreme tips of joints black. Anterior
femora distinetly clubbed at the tips, the hind femora moderately
thickened apically ; the hind femora and tibia each twice as long
as the anterior ones, and the hind tarsi fully as long as the hind
tibi.  Wings absolutely clear, costa very narrowly black; a
small brownish infuscation at extreme tip of wing. Venation
normal, agreeing with Kellogg’s figure.* Halteres black, stems
yellowish.

Length 4 millim.

Deseribed from a single specimen in the Indian Museum, taken
by Dr. Annandale at Kurseong, 5000 ft., 4. ix. 09, moving slug-
gishly on blades of grass,

Genus BLEPHAROCERA, Macg.t (PL XTI, figs. 18, 19.)

Blepharicera, Macquart, Ann. Soc. Ent. France, (2) i, lp 61 (1843).
Asthenia, Westwood, Guérin’s Mag. de Zool. (2) iv, pl. xciv (1842),
(preoccupied).

GENOTYPE, Asthenia fasciata, Westw. (as limbipennis, Macq.).

Head transverse, flattened above, rounded in front, as wide as
thorax in male, narrower in female ; epistoma produced into a
snout. Proboscis of moderate size. Palpi long and prominent,
of four subequal joints.} Eyes pubescent; in male with large
upper facets facing vertically and very small ones below facing

* Gen, Ins., Fasc. 6, pl. ii. fig. 20.

1 Emended by Loew (1862).

1 In Kellogg's figure (Gen. Ins.) six very distinct joints are shown. Macquart
and Schiner give four, and there are certainly only four in B. indica.
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laterally, the two kinds separated by a distinct though narrow
unfacetted band ; in female, widely separated, the frons of uniform
width ; three ocelli. Antenns of fifteen joints, the two scapal
ones slightly differentiated.* 7horax moderately arched, narrowed
in front ; the transverse suture obvious. Scutellum semicircular.
Abdomen of seven or eight segments, long and narrower than
thorax; in male slightly curved, with clubbed tip, the genitalia
moderately prominent; in female less curved and thicker, with
short ovipositor. Legs very long and thin, two or three times
as long as the whole body, hind pair much the longest; tibiz
with minute spurs; metatarsus as long as or longer than the rest
of the tarsal joints together, and in the male with some short
bristles below at base; 4th tarsal joint shorter than 5th, the
latter in both sexes with some bunches of minute bristles below ;
claws long. Wings quite broad, tips rounded, anal lobe very
large and angular; costa ending at tip of 3rd vein. The 1st
longitudinal vein, with which the auxiliary vein is united, very
close to the costa; the 2nd vein beginning before the middle of
the wing and barely divergent from the 1st, ending a little beyond
it and towards tip of wing’; 3rd beginning very soon after the
1st at a sharp angle, ending at tip of wing, gently curved;
anterior cross-vein at the angle of the 2nd, slanting backwards, of
moderate length; 4th vein beginning at base of wing, forming a
gentle curve, the lower branch incomplete for some distance at
the base; 5th vein forked at one-third of its length, the branches
widely diverging; 6th vein nearly straight, complete. The 4th,
5th, and 6th veins spring almost simultaneously from a common
stem quite near the base of the wing; posterior cross-vein absent;
squamz absent. Halteres long.

Range. Previously known only from Europe and North America

Life-history. The papers by Dewitz, Kellogg, Weirseijski and
some others may be studied. The larve and pupz live in clear
swiftly running water attached to the edges of projecting rocks
or stones over which the stream constantly flows. The imagos
seldom stray far from their breeding places. From Kellogg’s
observations the life-cycle seems to take a month. The females
feed on the body-juices of small CairoNoMIDE, the food of the
male is not known.

116. Blepharocera indica, Biun.
Blepharocera indica, Brunetti, Rec. Ind, Mus. iv, p. 316 (1911).
& Q. Head: frons narrow,t dark grey or blackish; ocelli

* Kellogg (Z c.) shows 17 joints. *Macquart originally gave “?16.” In
B. indica the last joint is constricted somewhat near the tip, which might
give the aﬁpeamnce of a minute 16th joint.

t The head in each of the examples is either damaged or shrunken in
drying, so that the proportionate width of the frons is not easily gauged. It
is apparently quite narrow.
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large and conspicuous; face whitish. Proboscis brownish yellow,
blackish at the base on unpper side ; elongate, pointed, about as
long as the height of the head. Palpi elongate, four joints of
about equal length ; pale brownish yellow, with some stiff black
hairs. Zhorax: dorsum blackish; sides, scutellum, and meta-
notum brownish yellow ; a very small yellowish mark behind each
shoulder. Abdomen blackish ; the base of each segment very

Fig. 15.—Wing of Blepharocera indica, Brun.

narrowly yellowish white. Genitalia inconspicuous. Legs brown-
ish or brownish yellow; the hind femora slightly thickened
towards the tips, about one and a half times as long as the anterior
femora. Wings very pale yellowish grey; unmarked ; venation
normal. Halteres : stem yellowish, club black.

Length 4-5 millim.

Described from two males and a single female in the Indian
Museum from Phagu, 9000 ft., Simla district, 12-15. v. 00, taken
by Dr. Annandale. He found this species not uncommonly on
bath-room windows in the Phagu ‘ dak bungalow.”

Both sexes are presumed to be present from the appearance of
the abdomens, which, in the two examples I consider to be males,
are blunted, with an exceedingly small projecting piece; and in
the supposed female the abdomen is widened before the tip, with
a short pointed ovipositor-like termination.

Family BIBIONIDA.

The BisioNip& are the most robust of the NEMATOCERA, and
their heavier bodies, shorter and stronger legs, comparatively
short, non-filamentous antenne, and broad strong wings assist to
differentiate them from the ordinary nematocerous type. The
contiguity of the eyes in the males is another important character
which separates them easily from such families as the TipvLIDE,
MyceropHILIDE, CHIRONOMIDE, Curicip®, and so on. Their
general appearance, to a beginner, may seem similar in many
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respects to that of the Leprinz, among the BracHYCERA, but the
very different venation and antenne, and the form of the anal
cell (wider at the distal end than at the proximal) will at once
indicate that they belong to the NeMaTocERA. They are practically
world-wide in their distribution, a good number of them being
vernal or autumnal in their appearance.

Fig. 16.—DBibio obscuripennis, Meij.; a, antenna ; b, fore leg; c, hind leg.

Head generally much flattened, in Bibio conspicuously so, some-
times appearing more nearly horizontal than perpendicular. Eyes
rounded or reniform, irrespective of sex; the upper facets in the
male much larger than the lower ones, the two kinds sharply
demarcated. Eyes in male very large, often occupying nearly the
whole of the head ; contiguous or practically so; in many species
densely pubescent. In the female, the eyes are much smaller,
wide apart, the frons sometimes being half the entire width of
the head, sparsely hairy only, or bare. Three distinct ocelli
present, closely contiguous in Bibio, in the shape of a triangle,
the space on which they are yplaced, the  ocellar triangle,” often
much elevated above the level of the (contiguous) eyes (male), or
frons (female). Proboscis short, blunt, with thick pubescent
lamelle ; palpi variable, 4- or 5-jointed, long or short. Antennz
of eight to twelve joints; scape slightly but distinetly differen-
tiated ; flagellum of rather closely applied bead-like joints, the last
one conical, )

Thorax highly arched, generally closely pubescent. In Dilophus,
armed on the dorsum with two peculiar transverse rows of strong
teeth-like spines. Scutellum semicircular; metanotum fairly
obvious.

Abdomen a little longer than the body, of seven or eight seg-
ments, broadly conical, sides sometimes nearly parallel. Genital
organs of male consisting of a well-developed pair of two-jointed
claspers, the 2nd joint rather smaller and shorter, generaily more
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or less incurved, both joints usually highly pubescent. Ovipositor
of female withdrawn or very short, ordinarily only a pair of
small lamelle visible.

Legs relatively short and stout, compared with the usual nema-
tocerous type (except SiMuLiipz and ORPHNEPHILIDE). Fore
tibiee sometimes ending in a strong spine (Bibio) or circlet of
spines (Dilophus) or without either (Scaropsinz). Three pulvilli
in BiBioNINE, one pulvillus only in Scatopsinz. Claws distinet.

Wings comparatively large and wide ; costal vein not produced
round the hind margin, ending before the tip of the wing. Veins
on the anterior part of the wing much more distinet than on the
posterior half. Auxiliary vein and 1st longitudinal vein present ;
2nd longitudinal vein absent,* third vein forked (Plecie) or
simple (Bibio, Dilophus, Seatopse); 4th vein forked,t 5th vein
forked in Bibionine, simple in Scaropsinz.  The 6th and 7th
veins present in Plecia, 6th absent in Bibio; only two veins
posterior to the 4th in Seatopse, it not being quite obvious which
one is absent. Schiner regarded them as the 5th and 6th, and
they are termed such in the present work. The 2nd basal cell is
present in the BIBIONINE, absent in the ScaropsinNz ; anterior
cross-vein present in Plecia, Bibio, and Dilophus, very short
or hardly visible in some species of Scatopse, absent in others.
Posterior cross-vein present in BIBIoNINZ, absent in ScATOPSIN.E.
Anal lobe of wing prominent.

Table of Subfamilies.

A few leading characters separate the two subfamilies of
BisioNIDE very clearly, and they may be summarised as follows :—

Second basal cell present; the 5th longitudinal

vein forked ; posterior cross-vein present ; three

pulvilli to the tarsi; generally densely pubescent

flies of moderate or comparatively large size .. Bibioninze, p. 160.
Second hasal cell absent; the &th longitudinal

vein simple; posterior:cross-vein absent; one

pulvilliform empodium present; always small

flies, much less pubescent than in the previous

BIOUP .+ e vveounernnssooctaraosonnssas .. Scatopsina, p. 179.

* T am not at all sure that the 2nd longitudinal vein is not present, and
the 3rd vein absent, instead of vice versa. If we compare a wing of Culex
with that of Plecia, and simply eliminate the 8rd vein from the former and
lengthen the anterior cross-vein, we get an exact counterpart in the wing
of the latter. In Curicipa the Sth vein is admittedly forked. Plecia, there-
fore, seems the nearest genus in the BiBioNIDE to the CuLicipa. Besides, a
forked 2nd longitudinal vein is quite usual in the NumaTocERA, but much rarer
in the BracuycErA, whilst the 3rd vein is seldom forked in the former. The
suggested interpretation is therefore more in keeping with the general rule in
NEMATOCERA, but it is only teatatively put forward.

+ Except in Aspistes, a non-Oriental genus, in which it is simple.
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Subfamily BIBIONIN A.

Nothing of importance can be added to the characters given in
the above table separating the two subfamilies. The species are
always larger and much more robustly built, more pubescent, and
more generally distributed than the ScaTorsINE.

Table of Genera.

A. Third longitudinal vein forked. Posterior
cross-vein distinetly nearer the base than
the anterior cross-vein.
B. The 3rd vein forks just beyond the an-
terior cross-vein, the upper branch almost
arallel to the lower one; the 4th vein
orks exactly at the anterior cross-vein
or, literally speaking, below it, the cross- [p. 160.
vein connecting with the upper branch.. PrLEciomMy1a, Brun.,
BB. The 3rd vein forks some little distance
beyond the anterior cross-vein, the upper
branch sometimes approximately paral-
lel to it, sometimes almost erect; the
4th vein forked some distance beyond gp. 162.
the anterior cross-vein .............. PrEec1s, Wied.,
AA. Third longitudinal vein not forked. Pos-
terior cross-vein distinctly beyond the an-
terior cross-vein.
C. Fore tibize in both sexes with a pro-
minent tooth-like spine at the tip;
dorsum of thorax never with a dentate
D 66600000006006000060 00060600 Bis1o, Geoff,, p. 166.
CC. Fore tibie in both sexes with a circlet
of spines at the tip instead of the
spiny process, also often with spines
on the middle of the fore tibize ; dorsum
of thorax with two dentate transverse [p.176.
ridges .......... 0009600000200 A0 .. Divorrus, Mg,

Genus PLECIOMYIA, Brun.
Pleciomyia, Brunetti, Rec. Ind, Mus. iv, p. 269 (1911).
GENOIYPE, Penthetria melanaspis, Wied,

Allied to Plecia, Wied., from which it differs by the 4th longi-
tudinal vein rather broadly forking immediately at the point of
contact with the anterior cross-vein. The 3rd longitudinal vein
forks almost immediately beyond the anterior cross-vein, the
upper branch lying almost parallel with the lower one. The
antenna has twelve joints, two short normally shaped basal ones
forming the scape; a comparatively long first flagellar joint,
followed by eight others of a flattened bead-shape, with a
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moderately long, conical terminal joint. This is not entirely
a conclusive character, as at least one other allied Oriental
species (Plecia fulvicollis, ¥.) has twelve-jointed antenns, instead
of ten- or eleven-jointed as iu the other allied species belonging
to this region.

At present the genotype is the only known species.

117. Pleciomyia melanaspis, Wied. (Pl XII, figs. 11, 14.)

Penthetria melanaspis, Wiedemann, Auss. Zweifl. Ins. i, p. 72
(1828).

Penthetria japonica, Wiedemann, op. ci. ii, p. 618 (1830).

Crapitula motschulskit, Gimmerthal, Bull. Soc. Imp. Nat. Moscou,
xviii, 2, p. 330, fig. (18345).

Plecia ignicollis, Walker, List Dipt. Brit. Mus. i, p. 116 (1848).

3 Q. Head wholly black, vertex in male very prominent ;
frons in female one-third the width of the head, with a distinct
longitudinal ridge in the middle, velvet-black, with a little dark
greyish hair behind the vertex ; palpi with a dark greyish tinge in
some specimens. Antenn® rather larger in the female. Thorax
black, velvet-black on about the anterior third of the dorsum, bright
reddish orange on the remainder. Scuteilum black. Very short
black hairs cover the whole upperside of the thorax ; at the sides
the hair is a little longer. Abdomen black, with black hairs; belly
similar. Genitalia large, shining black, very hairy, the 2nd joint
of the claspers incurved, conical. ZLegs black, with short black
pubescence. Wings rather deeply blackish or blackish brown,
generally darker on the basal and anterior parts. Halteres
black.

Length 6-10 millim.

Redescribed from a long series in my own collection and in
that of the Indian Museum from a number of localities in the
Himalayas. I found it common at Darjiling, 21.ix. to 2.x, 08,
and also at Hankow, in China, 22-26.iv.06, but sparingly at
Mussoori, 20.v.05. In the Indian Museum specimens have
been examined from Soondrijal and Katmandu (both in Nepal),
Shillong, Sibsagar, Margherita, Mungphu; Naini Tal, iv. and v.
1893 ; Theog, 27.1v.07 ; Kurseong, 9.1x.09; 19. vi. 10; Bhim Tal,
19-22.ix. 06; Siliguri, 18-20. vii. 07 (including a male and female
in cop.); Darjiling, 8.iv.10 (C. W. Beebe), and Sadon, Upper
Burma, 5000 ft., ii. 11 {£. Colenso). In the Pusa collection from,
amongst other localities, the Khasi Hills, iii. 07. Outside of the
Indian Empire, the species occurs also in Siberia, China, and
Japan.

Types in the Leyden and Vienna Museums.

Even as early as 1828 Wiedemann recognised a generic difference
between this species and the species of Plecia, and placed it in
Penthetria. 1 have not seen any other species that can be placed
in this new genus.

L*
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Genus PLECIA, Wied,

Plecia, Wiedemann, Auss. Zweifl. Ins. i, p. 72 (1828).

Lupeitenus, Macquart, Dipt. exot. i, p. 88 (1838).

Crapitula, Gimmerthal, Bull. Soc. Imp. Nat. Moscou, xviii, 2, p. 330
(1845). :

Rhinoplecia, Bellardi, Ditter, Messicana, i, p. 16 (1859).

GENOTYPE, Hirtea fulvicollis, F.; by designation of Blanchard
(Hist. Nat., Ins. iii, p. 576, 1840).

In general character and appearance similar to Bibio. The
differences consist of the distinct, longitudinal, rather obtuse
ridge on the frons, also in the absence of any spine or tooth-like
process at the tip of the fore femora. The 3rd longitudinal vein
1s forked, not simple; the 4th vein is forked some distance
beyond the posterior cross-vein (which is always considerably
nearer the base of the wing than the anterior cross-vein) instead
of at its junction with it ; and there are two longitudinal veins
beyond the 5th instead of only one, that is to say, both 6th and
7th longitudinal veins are present. Autenns apparently normally
12-jointed, sometimes 10-jointed, the last joint very small and
shaped like a flattened cone.®

Range. Probably world-wide, though only one species is actually
recorded from Africa (P. ruficollis, ¥.). Wiedemann established
this genus for four exotic species of Fabricius (placed by the
latter author in his Hirtea), and two new ones. All the six
species he included were South American except S. fulvicollis,
the generally distributed and common Oriental one.

Table of Species.

1. The 3rd longitudinal vein forks some dis-
tance beyond the anterior cross-vein
(nearly at half the length of its lower
branch) and always distinctly beyond
the fork of the 4th vein.............. 2.

The 8rd longitudinal vein forks shortly
beyond the anterior cross-vein (distinctly
before one-third of the length of its
lowerbranch) and approximately opposite
the fork of the 4th vein; the upper
branch lying almost parallel to the lower
one, not almost erect as in Division 2.. 3.

2. The whole thorax reddish yellow, in-
cluding dorsum, sides, scutellum and
metanotum ; antennae twelve-jointed .. fulvicollis, F., p. 163.

* The two scapal joints are short and are easily mistaken for a single joint,
and as tho first flagellar joint is always larger than the others, it is easily
mistaken for the second scapal joint.
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Only dorsum of thorax and scutellum
reddish yellow, the sides and metanotum

black; antennz ten-jointed .......... tergorate, Rond., p. 164,
3. Wholly black species.................. 4.
Dorsum of thorax reddish yellow ; antennge
twelve-jointed . ......... ... ... indica, Brun., p. 165.
4. Legs wholly black; length 8-12 mm.;
antennge twelve-jointed . ............. atra, Brun., p. 165,
Legs mainly brownish ; length 6-7 mm. ;
antennze ten-jointed ................ obscura, Brun., p. 166,

118. Plecia fulvicollis, 7. (Pl XII, figs. 12, 15.)
Hirtea fulvicollis, Fabricins, Syst. Antl. p. 53 (1805).
Plecia fulvicollis, Wiedemann, Auss. Zweifl, Ins. i, p. 73 (1828).
Penthetria thoracica, Guérin, Belanger's Voy. aux Indes-Or., Zool.,
p. 507, pl. iv, f. 9 (1833).
Plecia dorsalis, Walker, Proe. Linn. Soc. i, p. 5 (1857).
Plecia subvarians, Walker, op. cit. 1, p. 105 (1857).

3 Q. Head : in the male the vertex is more or less conspicuous ;
in the female the frons is dull black, barely one-third the width
-of the head, with a longitudinal ridge in the middle from the
vertex, ending below in a small protuberance immediately above
the antennz. In both sexes the twelve-jointed antenn® vary
from reddish brown to black, sometimes the scape being reddish,
‘with the flagellum black, or vice versd ; in some specimens wholly
reddish or brownish yellow. Proboscis and palpi black, with
short black pubescence. Thoraxz wholly orange, varying a little
in tint ; the whole of the sides, scutellum, and metanotum of the
same colour. In many specimens traces of the three dorsal
stripes of the pattern common in the NEMATOCERA can be seen,
barely darker than the ground-colour ; in some specimens they
-are more obvious. Abdomen black, with short blackish hair.
Grenital organs normal. ZLegs mainly black ; coxe and trochanters
yellowish or brownish yellow, tibiee sometimes dark brown, pulvilli
yellowish white. Wings pale brown, only a little darker on the
anterior part, sometimes the whole wing pale blackish. Veins
-distinet ; stigma absent. Halteres yellowish, clubs blackish.

Length normally 53-7 millim. One individual examined
measured only 4 millim.

Redescribed from a considerable number of both sexes in my
.own collection and in that of the Indian Museum from numerous
localities in India, Ceylon, Assam, the Malay Peninsula, Java,
.and elsewhere. The Indian Museum has it from Haddo, Ross
Island (Andamans), 3.iv.11, at light (Paiva) ; base of Naini Tal
Hills, 4.iv.10; Purneah, Bengal, 13.x.07 (Paiva); Kasauli,
16.v. 08, Travancore, 19-27.xi.08 (both Annandale); Jabalpur,
iv. 05, Meerut, 25.1v. 05 (both Bruneiti) ; also Bangalore ; Kaw-
‘karaik, Tenasserim, 1.iii. 08 (Annandale); Peradeniya, Ceylon,
21-28.v.10 and 9.viii.10, & @ i cop. (Gravely). It is also

M
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present from Semarang, ii.05 and i.06, and Batavia, viii.x. 07,
both in Java. In the Pusa collection, from Pusa, 2.iv. 06 and
iii. 07, and Chapra, Bengal ; Kandy, Ceylon, x. 00. Outside of our
limits the species occurs also in Java, Borneo, Sumatra, Papua,
other East Indian islands, and the Philippines. It is probably
found throughout the whole of the Orient.

Type. The location of the individual type, if indeed any one
specimen was set up as such, is uncertain. The species is repre-
sented in the older collections, such as those of Fabricius, Wiede-
mann, and Westermann.

Through the kindness of Mr. E. E. Austen, who has examined
the type male and female of subvarians, Walk., in the British
Museum, I am able definitely to allot this name synonymic rank.
From notes on P. thoracica, Guér., supplied by the same gentlenian,
I have no hesitation, knowing the variability of P. fulvicollis, in
regarding Guérin’s species as also identical; and further, I am
enabled to correct the reference to . thoracica as given by Van
der Wulp.

119. Plecia tergorata, Rond. (Pl. XII, fig. 17.)

Plecia_tergorata, Rondani, Ann. Mus. Civ. Genova, viii, p. 462
(1875) ; Osten Sacken, op. cit. xvi, p. 397 (1881).

3 Q. Head black; vertical triangle distinct and elevated.
Antenng ten-jointed ; scapal joints almost eylindrical, narrower at
the base, the first rather shorter; 1st flagellar jomt longer than
the others, subcylindrical, narrower at the base, the following six
joints flattened bead-shaped, apical joint very minute, flattened
conical. Frons in female over a third the width of the head;
the longitudinal ridge not so distinet as in P. fulvicollis. Thoras :
the dorsum only, reddish orange, the anterior portion in many
examples, irrespective of sex, more or less blackish brown ; except
the dorsum and the concolorous scutellum, all the remainder of
the thorax is black, including the metanotum; the three dorsal
stripes are occasionally quite obvious, the median one often
reduced to two thin lines; mnormally they appear to be very
faint or wholiy absent ; when present they reach often from the
anterior border to the middle, but never extend to the posterior
half. Abdomen black, with a little black pubescence. Genitalia
more slender than in P. fulvicollis. Legs all black, normally
pubescent, comparatively long. Wings dark grey, the anterior
border barely darker ; veins distinet; stigma distinet, oval, dirty
brown. Halteres fuscous.

Length 335 millim.

Redescribed from several of each sex in the Indian Museum
collection from the Himalayas; Bhim Tal, 19-27.ix.06, Sukna,
1.vii. 08 (both Annandale); Kurseong, Darjiling, 6-9. viii. 09
(Paiva); Shan Hills, Upper Burma, 26.vi.10 (dnnaendale and
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J. C. Brown); also a pair taken in cop. at Bhim Tal, 27.ix. 07.
In the Pusa collection, from the Khasi Hills, 17.iii. 07, Mussoori,
x.06, Malabar, 5.viii. 07. I have seen it from Bhowali, 13. vi. 10,
taken by Mr. Imms on herbage. The species also occurs in
Borneo and Java.

Type. Presumably in the Genoa Museum.

In spite of Rondani’s remark that the wing is wholly black,
without a trace of yellow at the base, three or four of the above-
mentioned specimens have the wings wholly yellowish brown;
yet there can be no doubt of their identity with this species.
In both Pleciomyia melanaspis and Plecia fulvicollis the wings are
sometimes more brown than black. The scapal joints and 1st
flagellar joint of the antenns are relatively longer than in either
of these species.

120. Plecia indica, Brun.
Plecia indica, Brunetti, Ree. Ind, Mus, iv, p. 271 (1911).

& @ . Entire body black, with the exception of the dorsum and
the upper part of the thorax, above the ridge line about the
insertion of the wings; this part is wholly bright ferruginous
red, and very minutely pubescent.

Antenne as in aira, but the 1st flagellar joint hardly longer
than those immediately following. Wings blackish, darker on
anterior border ; stigma and halteres black.

Length 6-9 millim.

Described from two males and several females in the Indian
Museum from Darjiling, 2.x.08 (Brunciti); Theog, Simla Hills,
27.iv. 07, and Kumaon, ix.06 (both Annandale); Soondrijal
(Nepal), Kangra Valley, 4500 ft., and Kimoli, 24.x. 07 ; Ukhrul,
Manipur, 6400 ft. (Rev. W. Pettigrew). Ialso took it at Darjiling,
10-16.x.05. 1In the Pusa collection from Mussoori, x. 06, and
Khasi Hills, 17. iii. 07.

Type in the Indian Museum ; cotypes in the Pusa and my own
collection.

121. Plecia atra, Brun. (Pl XII, fig. 13, 16.)
Plecia atra, Brunetti, Rec. Ind. Mus. iv, p. 272 (1911).

Q. Entire body deep velvet-black, especially on the dorsum of
the thorax.

Antennc of twelve joints, the scapal two short and subeylindrical,
the 2nd being wider at the tip ; the 1st flagellar joint is cup-shaped
ab its base; the following eight joints of equal size, of flattened .
bead-shape, the twelfth one small, conical ; the whole antenna
straight and slightly pubescent. A4bdomen rongh, minutely pubes-
cent. Wings blackish, anterior part much darker, stigma black ;
halteres greyish black. The 4th longitudinal vein not forked until
some distance from the anterior cross-vein ; upper branch of the 3rd

M2
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longitudinal vein long, almost parallel to the lower one, originating
close to the anterior cross-vein. Legs bare, pulvilli greyish white.

Length 8-12 millim.

Described from four females in the Indian Museum (including
type) from Bhim Tal, 4500 tt., Kumaon, 19-22. ix. 06 (Annandale),
and from Soondrijal, Nepal.

This is the only wholly black Eastern species except my
P. obscura, which is more dirty black in colour, with a tendency
to brown in the legs, besides being smaller in size.

122. Plecia obscura, Brun.
Plecia obscura, Brunetti, Rec. Ind. Mus. iv, p. 272 (1911).

& Q. Wholly dirty black, minutely pubescent.

Head : vertex in male wholly occupied by the very large cup-
shaped ocelli, which are placed, so to speak, on their sides with
their bases united. Antennce rather stout, black, scapal joints
equal in length, short; 1st flagellar joint longer than each scapal
joint, slightly pinched in the middle; remaining seven joints
subequal, normal (no obvious minute apical joint in one example,
antenne incomplete in the other two). Z'horax: on dorsum and
sides sometimes brownish (in one specimen). Abdomen : genitalia
of male forming a pair of strong hairy claspers, two-jointed, the
basal joint the longer and stronger, the 2nd joint ending apparently
in a single claw. In the female the genital organ is narrow,
cylindrical, short, ending in a pair of rather slender palp-like
appendages. Legs: femora dark mahogany-brown, remainder of
legs blackish brown. Wings blackish brown, darker on anterior
part; venation as in P. indica.

Length 6-7 millim.

Described from two males and one female in my collection,
captured by me at Mussoori, 24.v.05. Not in very good con-
dition, but the specific characters quite distinct enough to
recognise as representing a good species.

Types in my collection.

Genus BIBIO, Geoff.

Bibio, Geoffroy, Hist. d. Ins. i, p. 571 (1764),
Pullata, Harris, Expos. Brit. Ins. p. 77 (1776).
Hirtea, Meigen, Illig. Mag. ii, p. 264 (1803).

GexoryeE, Tipula hortulana, L.; by designation of Latreille
1810).
p Head oval, flattened, much larger in the male than in the female.
Eyes in male contiguous or subcontiguous, the upper facets much
larger than the lower ones, and by their extent nearly over-
shadowing the latter altogether, usually densely pubescent, the
outline of the eyes being semicircular or bluntly conical; in the
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female the eyes are oval, much smaller, bare, separated by a very
broad flat frons, often nearly of half the width of the head; three
ocelli on a small triangular distinet protuberance. Proboscis
moderately prominent, with thickened hairy labella; palpi varying
in length, generally five-, but in some species four-jointed, the 1st
joint small, the 8rd often thickened. Antenne rather short and
comparatively stout, eylindrical, generally of ten joints, but in
some cases only nine ; the joints set rather closely together, the

Fig. 17.—Head of Bibio: a, front view of 3 ; 3, side view of & ;
¢, front view of Q ¥

last one rounded; the whole antenna not much longer than
the head. ZThorax much elevated, generally closely pubescent ;
scutellum small, semicircular. Abdomen elongate, conical; ot
seven or eight segments. Genitalia consisting in male of a pair
of two-jointed claspers, the 2nd joint incurved, comical; both
generally densely pubescent. In the female the short ovipositor
terminates in two small lamell. Zegs moderately long, robust,
hardly longer than in the brachycerous families; the hinder pair
generally longer than the others; fore femora usually thickened ;
fore tibie prolonged into a stout, slightly curved spine, a smaller
adjacent spine not infrequently being present. Hind femora and
tibie often incrassated distally, the latter with two small spurs at
the tip ; hind metatarsus shorter than the remaining four joints
taken together. Pulvilli, empodia, and claws well developed.
Wings of considerable size, broad, with the costal vein ending
before reaching the tip. Auxiliary and 1st longitudinal veins
present, the 2nd absent, the 3rd present, simple,t all these
ending in the costa between the middle and the tip of the wing.

* In the figure eleven joints are incorrectly shown; there should be, at
most, ten only.

1 As stated in the introduction to this family, it seems to me that the vein
referred to may be the 2nd longitudinal and not the 3rd. 1 follow custom,
however, in terming it the 3rd. Its place of origin, length, and forked
character in allied genera (Plecia, Aspistes) all resemble the usual nature
of the 2nd longitudinal rather than the 3rd.
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Anterior cross-vein about the centre of the wing, of moderate
length ; 4th longitudinal vein always forked, at a little beyond
the anterior cross-vein and at its junction with the posterior
cross-vein; the 5th vein forked, the 6th nearly straight, not
reaching the wing-margin, the 7th absent; posterior cross-vein
always distinctly beyond the anterior cross-vein. Alule® well
developed ; tegule rudimentary.

Range. World-wide.

Life-history. The larva of Bibio lives in various substances, in
the earth, in decaying animal and vegetable matter, in the roots
of grass and corn, the stems of plants, and similar situations.
It is dirty white or brownish in colour, cylindrieal, with a brownish
head which has three pairs of large bristly bairs and some smaller
ones. The body is twelve-segmented, the first narrow, with two
rows of fleshy tubercles, the remainder large, each with a single
row of six tubercles; the 12th ‘segment a little smaller, with two
black dots on its dorsal surface. There are some tubercles around
the base of the anal segment, and there are also two lateral
tubercles on each segment and two rows of four in each on the
ventral surface. The larva possesses twenty spiracles.

Pupation, so far as European species go, takes place in June,
the pupa being dark brown, with a shrivelled appearance, one-
third of an inch long and very broad ; the anal segment very
small, with two divergent spines on the dorsal surface; the wing-
cases small, closely surrounding the legs, the thoracic part much
elevated.

The life-histories of several Buropean species have been des-
cribed, that of Bibio marei, L., by Heeger (Sitzb. k. Acad. Wiss.
ix, p. 263). B. hortulanus, L., is known to breed in garden-earth,
and B. johannis, L., in cow-dung.

Btbio is essentially a spring genus, some species appearing,
however, in the autumn. The males love the sunshine, and
perform aérial dances beneath the boughs of trees; the females are
more often found in woods or more shaded spots. The sexes are
frequently taken in copula, and often differ very considerably in
coloration. 1 have myself taken B.marci and B. hortulanus in
that wayin England, and several paired couples of B. obscuripennis
at Darjiling.

Tabdle of Species.

1. Thorax partly or wholly reddish yellow or
brownish yellow (at least the dorsum
wholly red in all the s;lx(ecies except dis-

calis, in which it is black) ............ 2.
Thorax wholly black .................. 3. [p. 169.
2. Dorsum of thorax yellowish ............ hortulanoides, Brun., Q,
Dorsum of thorax black ................ discalis, Brun., p. 174.
3. Abdomen wholly reddish yellow ........ abdominalis, Brun.,

Abdomen wholly black ............ x4, [p- 172,
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4. Larger species, at least 10 mm. Basal part

of 3rd vein usually much longer than the
anterior cross-vein . ............0..... 5.

Smaller species, at most 7 mm. Basal part

of 3rd vein usually barely (if at all) longer

than the anterior cross-vein .......... 6. [p. 169.
5. Species 14 mm. long ......... ...l hortulanoides, Brun., &,
Species 10-12 mm. long ................ obscuripennis, Meij.,
6. Femora wholly bright reddish or yellowish. o [p. 170.
Femora wholly black or dark brown 8.
7. Femora yellowish, tibie yellow ........ johannis, L., p. 174.
Femora reddish, tibiee and tarsi black .... rufiferuwr,Brun.,p.175.

8. Hind tibiee reddish yellow ; veins on pos-
terior part of wing distinet to hind margin,
but paler than those in the anterior half . fuseitibia, Brun., p. 175.
Ilind tibiee dark brown or black; veins
uniformly distinet, or those on posterior
half of wing paler, and either distinctl
carried to the hind margin or abbreviated. 9.
9. Veins on posterior half of wing, viewed

in certain directions, as distinet as those [p. 173.

in anterior half; hind tibie black ...... approxvimatus, Brun.,
Veins on posterior half of wing less distinct

than those on anterior half ............ 10.

10. Hind tibiee dark brown; lower branch of
4th vein and upper branch of 5th not

reaching border of wing .............. defectus, Brun., p. 176,
Hind tibie black; all veins reaching wing-
M3 16680 60 006 00600666080 06000606 proximus, Brun., p. 171,

The above table is constructed for convenience’ sake, and does
not illustrate the affinities of the species. The order in which the
descriptions are arranged is intended to represent their affinities.
Schiner and others have adopted the relative lengths of the basal
portion of the 3rd longitudinal vein and the anterior cross-vein as
the preliminary distinetion in separating the species, but in view
of its decided variability in B. obscuripennis and the closely-allied
European species B. marei, L., it seems safer to distinguish the
species comprised in the present work by their conspicuous
differences in colonr.

123. Bibio hortulanoides, Brun.
Bibio kortulanoides, Brunetti, Ree. Ind. Mus. iv, p. 274 (1911).

& Q. Head: in the male the eyes are closely contiguous from
the vertex to immediately above the antennw®, leaving a very small
frontal triangle ; the eyes with dense dark brown hair. Proboscis,
palpi, and antenng black, with thick long dark brown hairs, which
are also long and thick behind the vertex. Vertical triangle con-
spicuously elevated, bearing the three ocelli. In the female the
frons is one-third the width of the head, shining black, with some
short black hairs ; ocellar tubercle as in male. The other parts as
in the male, but the hair is more blackish than brown, whilst the
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pubescence on the proboscis, palpi, underside of head, and behind
the eyes is yellowish. Z%horax: in male, dorsum, scutellum, and
sides shining black, densely covered with blackish brown hair.
In the female the dorsum is bright brownish yellow (with
microscopic concolorous pubescence), the colour very sharply
delimited ; the remainder of the thorax black, moderately shining,
with short black bairs. Scutellum and scutellar ridge black ;
metanotum black. Abdomen: in male, shining black, wholly
covered on all sides with thick blackish brown hair; the genital
organs shining black, obtuse, bilobed. In the female, bright
brownish yellow with short concolorous pubescence ; belly similar ;
genital organs inconspicuous. Legs shining black, pubescent,
spines on fore tibiee with a dull carmine tinge, pulvilli yellowish
white. Wings brownish in male, as in B. obscuripennis, Meij. ;.
in female very pale grey, conspicuously tighter than in the male,
anterior border a little blackish in the male, but wholly deep
black in the female. Stigma large, black. Halteres black.

Length, 3 14, @ 11-12 millim.

Described from a male and female in bad condition in the
Indian Musenm (labelled simply ¢ Ind.”), which were returned by
Bigot marked  hortulanus 3 @ ?”; also a perfect female obviously
of the same species taken at Kurseong, 15.v. 10.

Types in the Indian Museum.

This is either a large and well-iearked variety of B. hortulanus,.
L., or distinet. The differences apparent are, the much greater
size of the male, hortulanus being generally about 8 to 11 mm. in
length ; the brown, not whitish, wings in the male; the black
hair in the female on the underside of the head and behind the
eyes, the hair in this.position in hortulanus ( Q) being yellowish.

124. Bibio obscuripennis, Meij.
Bibio obscuripennis, Meijere, Bijd. tot de Dierk. xvii, p. 86 (1004).

3 Q. Head: in male, wholly covered, including the eyes,
with dense brown hairs; vertex prominent, shining ; antenn

Fig. 18.—Bibio obscuripennis, Meij., wing.

seen from behind appearing grey-tipped at the joints. In
female the frons much more than one-third the width of the
head ; hairs black. Thorar wholly shining black, the extreme
anterior corners of the dorsum very narrowly reddish brown;
dorsum and prothorax with dense very dark brown hair.
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Sides and scutellum similar; metanotum sometimes very dark
brown, normally black. Abdomen black, with dark blackish brown
hair. Male genitalia black, shining, pubescent ; tips of claspers
with several reddish yellow curved horny claws. The female
abdomen has a little inconspicuous dark grey hair here and there
at the sides. Legs wholly shining black, with dark brown hair,
which is shorter and blacker on the tarsi, of which the bases and
tips of the joints are often very narrowly reddish brown; spines
of fore tibiw tipped with dull carmine. Wings brownish grey,
anterior part much darker, costal cell nearly black, stigma
elongate-oval, black. The wing in the female barely darker than
in the male. Halteres black, tegulee with blackish grey hair.

Length, 3 11-12, @ 12-15 millim. .

Redescribed from a long series of males and several females taken
by me at Darjiling, 16.x.05; also from specimens of both
sexes in the Indian Museum from the following localities :—
Kurseong, 27-28.iv. 10 (I’Abreu) ; Matiana, Simla district,
28-30.1v. 07 (Annandale) ; Naini Tal, 26. ix. 07 ; Chitlong, Nepal,
and a male from Mt. Tahe-pum, 4000-5000 ft.,on the N.E.
Burmese Frontier, xi. 10 (C. . Beebe).

Type 3 and Q@ in the Amsterdam Museum.

The species was abundant at Darjiling during a few days round
the 16th October 1905, when I captured several pairs ¢n copula.
My identification of the species has been confirmed by de
Meijere’s examination of some of the specimens. Its chief
distinction from B. marci, L., to which it bears a remarkebly
close resemblance, is the brown wings in the male, as in B. marei
they are nearly clear, with a whitish tinge. The basal section of
the 3rd vein in both species varies distinetly in its relative length
to that of the anterior cross-vein, in some specimens being one-
and-a-quarter times as long, in others as much as nearly double,
and it cannot be relied on as a specific character.

125. Bibio proximus, Birun.
Bibio proximus, Brunetti, Rec. Ind. Mus. iv, p. 275 (1911).

d. Head wholly black, clothed with black hairs, including
dense pubescence on the eyes. Thoraw wholly black, dull,
dorsum rather more shining anteriorly, pubescence black.
Abdomen black, with black pubescence. Legs black ; hind
femora barely incrassated posteriorly, distinetly less so than in
B. marci; hind tibize more incrassated towards tips than in that
species, giving a distinctly clubbed appearance ; hind metatarsus
distinetly incrassated, the second joint of the tarsi two-thirds as
long as the metatarsus. (In B. marei, the metatarsus is not at
all incrassated, and is twice the length of the next joint.) Spines
on fore tibie tipped with carmine. TWings very pale grey, only
the anterior veins dark, those on hind part of wing normally
pale; first section of 3rd vein barely as long as anterior cross-vein
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(in B. marei it is always distinctly longer, often twice as long).
Halteres black.

Length 5 millim.

Deseribed from a single male from Darjiling taken in November,
1910, by Mr. D’Abreu.

Type in the Indian Museum.

This species is intermediate between B. marci, L., and B. obscuri-
pennis, Meij. From the former it is distinguished by the black,
not dark brown pubescence; the shortness of the basal part
of the 3rd longitudinal vein, and the incrassation of the hind
metatarsus. Minor differences are the lesser incrassation of the
hind femora, the greater incrassation of the hind tibiz and the
pale grey wings, as contrasted with the quite whitish wings of
B. marci. When placed by the side of a specimen of marei, these
differences appear sufficiently distinctive.

From B. obscuripennis, Meij., it differs by its smaller size and
clearer wings and in the structure of the hind metatarsus, which
in de Meijere’s species is not distinctly incrassated and is twice
the length of the following joint.

126. Bibio abdominalis, Brun.
Bibio abdominalis, Brunetti, Rec. Ind. Mus. iv, p. 276 (1911).

3 Q. Head wholly black’; vertex very small, shining black,
with small distinet ocellar triangle. Eyes (which are densely
pubescent in the male with very dark brown or nearly black hair),
contiguous from vertex to antennew, the frontal triangle very
small. Antennz and palpi wholly black, moderately pubescent.
Thorax shining black, closely pubescent; a fan-like bunch of
hairs in front of, and another one below, the root of the wing.
Scntellum and metanotum shining black, the former with long
soft black hairs on the posterior margin, with a tendency to curl
forwards; metanotum bare. Abdomen shining black in male,
with close long black pubescence ; belly similar; genital organs
confined in a hard squarish segment-like case. In the female the
abdomen is normally wholly reddish yellow, with minute sparse
black pubescence ; belly similar ; genital organs apparently
comprised in a flat elevation on the underside of the last
abdominal segment.*  Legs shining black, anterior femora with
dense black hair, hind pair with the hair much sparser ; tibis and
tarsi moderately pubescent. Wings dark grey in male, a little
blackish in female, in both sexes somewhat iridescent in certain
lights ; costal cell and stigma brownish ; veins dark brown. The
basal section of the 3rd longitudinal vein is almost exactly equal

* In the type male and female, which still remain united, both abdomens
are considerably stretched out, as though the insects in life had endeavoured
to separate themselves, yet no extension of any part of the male genitalia can

seen. There is a small thick rounded organ between the two abdomen
tips of the same red colour as the female abdomen, but it is not obvious to
which abdomen it really belongs.
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to the anterior cross-vein ; the 4th longitudinal vein forks
immediately before the posterior cross-vein, Halteres blackish.

Length 7-8 millim.

Described from a male and female taken in cop. by Mr. A. D.
Imms at Badrinath, 10,200 ft., Garhwal distriet, 27.v. 10 (types),
also from one additional male and three additional females of the
same date and locality, and a female taken by Dr. Annandale at
Phagu, Simla distriet, 9,000 ft., 11.v. 09.

Types in the Indian Museum (also most of the other spe-
cimens).

One of the three females referred to above has the abdomen
blackish except towards the side, where the colour is sufficiently
distinet to indicate that the specimen belongs to this species.

Very like B. marci, L., the common Palearctic and North
American species, but in that insect the female abdomen is whoily
black, as in the male, so that in spite of the resemblance between
the males, the specific difference between the two forms is
indisputable.

127. Bibio approximatus, Brun.
Bibio approximatus, Brunetti, Rec. Ind. Mus. iv, p. 277 (1911).

Q. Body wholly black, Head much flattened, slightly pubescent.
Thorax: dorsum with sparse short black hairs; a very small
brownish yellow spot just below posterior corners of dorsum.
Scutellum and metanotum black.  Adbdomen with very pale
yellowish hairs. Ovipositor normal. Legs, with terminal spines
on fore tibiw, reddish brown, apical spurs on posterior tibiz
brownish yellow ; hind metatarsi not at all thickened, nearly
twice as long as the 2nd tarsal joint. Wings pale yellowish grey,
hardly darker on anterior part; veins pale brownish yellow, but
clearly defined ; those on hinder part of wing, when viewed from
certain directions, appear almost as dark as the anterior veins.
Stigma large, well defined, oval, black; a slight narrow blackish
suffusion over base of 5th longitudinal vein ; basal portion of 3rd
longitudinal vein almost exactly equal to the length of the anterior
cross-vein. Halteres black, but basal half of stem yellowish.

Length 5-6 millim.

Described from one female from Kurseong, November, 1910,
taken by Mr. D’Abreu.

Type in the Indian Museum.

This species must bear a considerable resemblance at first sight
to Bibio venosus, Mg., owing to the rather clear wings, the
distinctness of the veins, and the similarity in size. Though the
abdomen is given as only a little over 5 millim. in length, it is
probably more in living specimens, as the single example examined
appears to be shortened by shrinkage ; otherwise the wings are
abnormally long, their full expanse being 20 millim. The relative
length of the hind metatarsus to the following joint is practically
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identical in both species, and it is quite possible the specimen
before me really is a variety of B. venosus, Mg., bearing about
the same relation to it as B. obscuripennis does to B. marci ; the
only suggested differences in my species from B. venosus being
the grey instead of clear wings, and the pale yellow instead of
whitish colour of the abdominal pubescence.

128. Bibio discalis, Brun.
Bibio discalis, Brunetti, Rec. Ind. Mus. iv, p. 278 (1911).

Q. Head : frons over a third the width of the head, dull black,
with sparse short black hair. Ocellar triangle normal. Pale
hairs behind the vertex. Antennz black, scape yellowish. Tip
of proboscis yellowish and the 1st joint of the palpi also, the
remainder black ; all the organs with black pubescence. Thorax:
dorsum dull black, sharply delimited from the wholly yellowish
remainder of the thorax. Prothorax considerably enlarged,
conspicnously over the anterior corners of the dorsum. Scutellum
yellowish, metanotum black. The whole thorax and the seutellum
with pale yellow hairs. Abdomen black; pale yellow hairs on
both dorsal and ventral surfaces, extreme tip and belly yellowish.
Legs yellowish, knees narrowly black; fore tibim and tarsi (in
one example) with a slight pale reddish brown tinge and the
spurs tipped with carmine, tips of tarsi brown. Wings pale
grey, anterior border no darker, stigma light brown, elongate.
Halteres yellowish.

Described from two females from Phagu, Simla district, 9000 ft.,
11.v. 09, taken by Dr. Annandale.

Type in the Indian Museum.

This species has considerable resemblance to B. johannmis @,
but the distinetly yellowish thorax, with well-defined black dorsum,
at once distinguish it from the European species, in which the
whole thorax is black or blackish brown.

129. Bibio johannis, L.

Tipula johannis, Linneus, Syst. Nat. ed. xii, 11, p. 976 (1767).
Hirtea Jolumms, auctt.

Tipula pyri, Fabricius, Ent. Syst. iv, p. 249 (1794).
Hirtea pyri, auctt.

Tipula pomonce, Schrank, Fauna Boica, iii, p 79 (1803).
Hirtea hyalinus, Meigen, Klass. i p 110 (1804).

Hirtea precoa, Me1gen, op cit. p

Hirtea ugﬁpes, Meigen, Syst. Besch vu, p. 55 (1838).

3 Q. Head, in male, with thick dark brown hair, including the
eyes. Antennz dark brown or blackish; proboscis and palpi
black. Some hairs behind the vertex yellowish brown. Thorax
shining black, with blackish brown hair, the npper corners of the
prothorax brownish yellow. Secutellum and sides black. Abdomen
black, with dark brown hairs; belly similar. Genitalia of male
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obtusely conical, protected by a hood-shaped dorsal plate; of
female, inconspicuous. ZLegs wholly brownish yellow, with a
little short black pubescence, cox® blackish, tarsi a little darker
at the tips; fore tibial spine prominent. Hind femora club-shaped,
hind tibie robust, gradually thickening from base to tip ; the spurs
remarkably small.  Wings pale yellowish grey, the anterior border
no darker; anterior veins blackish, the remainder pale yellowish ;
stigma distinct, elongate-oval, dark brown. Halteres black.

Redescribed from two males taken by Dr. Annandale at Matiana,
8000 ft., 28-30.1iv. 07, and another from Theog, 9000 ft., 2. v. 07,
both in the Simla district ; also from European specimens.

In Europe this species is common and generally distributed.

Type. The location of this is extremely doubtful.

The identity of the specimens examined with this common
European species cannot be doubted, as they agree exactly both
with the descriptions and with European specimens examined at
the same time. Probably other Palzarctic species will be found
to occur along the Himalayas, as the genus is a hardy one, with
a considerable geographical range.

130. Bibio rufifemur, Brun.
Biblo rufifemur, Brunetti, Rec. Ind. Mus, iv, p. 279 (1911).

Q. Head black ; antenn® with a little blackish pubescence ;
some short grey hairs behind head. Ocelli close together on a
small triangle on extreme vertex; frons wholly bare. 7horax
black with a little brownish grey hair on the pleure; scutellum
and metanotum shining black, the former with a few short black
‘hairs on the hind margin. Abdomen black, roughened, with black
.and brown hairs. Legs: coxw shining black, with microscopic
yellow pubescence, and a few longer hairs; tips reddish on the
outside ; femora bright orange-red, with sparse, very short, yellow
hairs, tips black ; remainder of legs black, with short black or
‘brown hairs, tips of tarsal joints narrowly yellowish brown. Wings
brownish grey, darker anteriorly; costal cell rather dark brown ;
stigma distinctly dark brown, rather small, elongated egg-shaped,
not touching 8rd longitudinal vein; veins on front half of wing
brown, 4th, 5th, and 6th veins brownish yellow; 4th vein forks
rather widely at junction with posterior cross-veins and just
beyond tip of 2nd vein, Halteres black.

Length 6-7 millim,

Described from two females in my collection, taken by me at
Darjiling, 20. x. 05.

131. Bibio fuscitibia, Brun.
Bibio fuscitibia, Brunetti, Rec. Ind. Mus. iv, P. 279 (1911).

3. Head black, with rather long and thick black hairs, mixed
with some dark brown ones; antenn® and palpi black, mouth
greyish white. Thorax and scutellum shining black, with black
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hair. _Abdomen black, moderately shining, with blackish and dark
brown hairs; belly similar. ZLegs normal; femora black, with
brown hairs; fore tibiw dark brown, ending in a light brown
spine, posterior tibiz reddish brown, middle pair darker, black at
tips, shortly setose; hind pair with softer hairs, darker towards
tips; tarsi brown, darker at tips; hind metatarsus thickened,
one-and-a-half-times as long as next joint. Wings nearly clear,
_stigma dark brown, moderately long, and distinct; 4th longitudinal
vein forking exactly at junction with outer cross-vein, the
branches not widely separated. Halteres black.

Length 5-6 millim.

Described from a male in the Indian Museum from Phakia,
Kumaon, 10,700 ft., 8. vi. 09 (4. D. Imms), and a second male in
the same collection from Tonglu, Darjiling, 10,000 ft., 21.iv. 10
(C. W. Beebe).

This species bears a considerable resemblance to the European
B. laniger, Mg., but the latter has greyish brown, thicker, woolly
bair, and a comparison of specimens of the two species shows
them to be quite distinct.

132. Bibio defectus, Brun.

Bibio defectus, Brunetti, Rec. Ind. Mus, iv, p. 280 (1911).

3. Head and appendages wholly black, with very short pubes-
cence. Thorax shining black, with dark brown hairs; scutellum
and sides black. Abdomen black, with brown hairs, and greyish
hairs at the tip and at the sides near the base. Legs dark brown ;
hind femora nearly black, somewhat long, distinctly though not
greatly clubbed, hind tibie a little lighter, with darker streaks, also
clubbed. Wings pale brownish grey; stigma moderately large
and distinet ; 4th longitudinal vein forking distinctly before the
posterior cross-vein, the branches moderately diverging; lower
branch of 4th and upper branch of 5th veins shortened, not
reaching the wing-margin. Halteres black.

Length 33 millim.

Described from a unique male from Kurseong, Darjiling,
18. viii. 09 (Paiva); preserved in the Indian Museum.

This species comes into the group containing the BEuropean
spectes B. cdlavipes, B. varipes, ete.

Genus DILOPHUS, Mg.

Dilophus, Meigen, Illig. Mag. ii, p. 264 (1803).
Acanthocnemis, Blanchard, Gay’s Hist. fis. polit. Chile, Zool. vii,
p. 355 (1852).
GENOTYPE, Tipula febrilis, L. ; designated by Latreille (1810).

Head semicircular in male, broader in female. Eyes of male
contiguous, large, rounded, pubescent; those of female small,
oval, divided by the very broad flat frons, bare; three ocelli.
Proboscis rather prominent ; palpi long, 5-jointed, the 3rd joint
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thickened, the 4th and 5th narrow, subequal. Antenne short
and rather thick, ten- or eleven-jointed; scapal ones slightly
differentiated, the others transverse, flattened bead-shape, the last
oue flatly conical ; the terminal joints so closely applied to one
another as to be diffienlt to distinguish. Thoraax very arched,
produced and emarginate on anterior margin of dorsum in the
form of a conspicuous transverse ridge, with a row of short tooth-
like points; a second similar ridge before the middle of the
dorsum. Scutellum semicircular, broad, short. Abdomen of seven
or eight segments, elongated. Genitalia of male rather large and
prominent, the tip of the abdomen generally curved upwards.
Legs robust ; femora, especially fore pair, thickened ; fore tibie
with a circlet of spines at the tip, in addition to a few spines
around its middle; middle and hind tibiee with short apical
bristles ; metatarsus of hind legs shorter thaun the remaining
tarsal joints taken together; claws and pulvilli large, empodia
distinet.  Wings of moderate size, or comparatively large.
Auxiliary and Ist longitudinal veins as in Bibio; 3rd sharply
angled near the base, thence running to the costa some distance
in front of the tip of the wing. Anterior cross-vein placed at the
angle; 4th vein forked. Posterior cross-vein at fork of 4th,
always distinetly beyond the anterior cross-vein ; Sth vein forked,
6th vein shortened, 7th absent. Alule prominent.

Range. Dilophus occurs throughout the world, though the species
are less numerous than in Pibio.

One very common European species, D. febrilis, L. (vulgaris,
Mg.), (so called from a supposed connection between this fly and
the occurrence of fever, a supposition which probably has no
foundation), appears occasionally in immense swarms, and possibly
other species may be found in the East with a similar habit.
Such a swarm occurred in England in 1862.

Life-history. The larva of D. febrilis is apodal, cylindrical,
covered with stiff bristles, the head chestnut-brown. The larva
lives in various substances. Curtis says it is found in cow- and
horse-manure, and Theobald has reared the species from the
latter. Miss Ormerod records it as feeding on hop-stems and
the roots of grasses, corn and various plants. The pupa is whitish
or pale brown. The perfect insect emerges in May, and there
is a second brood in the antumn. It is generally distributed, but
seems partial to greenhouses and conservatories, especially those
containing vines.*

The synonym Philia, Mg., erected in 1800 without any species,
cannot take the place of Dilophus, which, althongh it was proposed
in 1803 without an attendant species, was justified a year later
by the allotment of three species in Meigen’s “ Klassification, etc.”

* The above species is referred to at some length, although not Oriental, on
acconnt of the distinct economic importance of the genus, and because the
life-history is not known of any indigenous species. The habits of Indian
species are likely to be similar.
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133. Dilophus gratiosus, Big.

Dilophus gratiosus, Bigot, Journ. Asiat. Soc, Bengal, lix, p. 265
(1890).

3. Head: eyes rather bright reddish brown, some long whitish
hairs below the head. ZThorax shining, abdomen somewhat
roughened ; posterior margin of scutellum, and a scutellar ridge
below it, connecting it with the metanotnm, bright brownish
yellow. The whole body with short sparse pale hairs. ZLegs

Fig. 19.—Dilophus gratiosus, Big.: a, wing; b, antenna ; ¢, thorax ;
: d, fore leg.

reddish brown, with yellowish hairs (longest on the femora);
coxa and tips of tarsi darker. Wings (damaged) nearly clear;
stigma dark brown, distinct but ill-defined ; halteres black, rather
large, stems yellow.

Length 3 millim.

Q. Head black, shining, eyes long, antenna jet-black. 7Thorax
bright ferruginous, with a thin black dorsal line, which widens
anteriorly and extends along the anterior borders of the thorax
nearly to the shoulders. .Abdomen dull ferruginous, dorsum of
segments blackish, the first two or three segments nearly wholly
blackish on the upperside. Belly ferruginous. Legs black, all
the coxe, the fore femora wholly, middle femora wholly, except
the tips, and the basal half of the hind femora, bright ferruginous.
Wings uniformly yellowish grey; stigma large, clear cut, black.

Redescribed from specimens of both sexes in the Indian Museum
including the type male and female, which were taken in cop. by
Major Sage in September 1890 at Dharmsala, Western Himalayas.
The other specimens are from Amangarh, Bijnor district, United
Provinces, 24.1i. 10; Kurseong, 24.vi.10.; Theog, 8000 ft.,
2.v.07 ; Phagu, 9000 ft., 11. v. 09 (Annandale) ; Kumaon district,
5700 ft., vii. 09 (Imms); Darjiling, 21.iv.10 (Beecbe) ; Sadon,
Upper Burma, 5000 ft., 2.ii.11, at light.
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A female in the same collection from Yunnan, South China,
almost certainly represents the same species, and I have seen a
pale-legged variety taken by Mr. Imms at Bhowali, 5700 ft.,
20. vi. 20, running over Iris leaves.

Types in the Indian Museum.

Subfamily SCATOPSINE.

The distinctive characters of this subfamily have already been
given, on page 159.

There is only one genus that oceurs in the Orient, Scatopse,
Geoff. These are small or minute flies of slender delicate
structure, generally black or with a dull reddish tinge about
the abdomen ; the wings very transparent, The very distinctive
venation renders them easily recognisable.

Genus SCATOPSE, Geoff.

Scatopse, Geoffroy, Hist. Ins. ii, p. 545 (1764).
Scathopse, Geoffroy, Hist. abrégée Ins. ii, p. 544 (1762), (two
species mentioned without names).

Gexoryen, Tipula notata, L.; by designation of Latreille
(1814), as 7. albipennis, F.

Head exceedingly small, rounded, enlarged behind. Proboscis
not prominent. Palpi unobtrusive, indistinetly jointed, the last
joint rather large. Eyes kidney-shaped bare, approximate in
male, the frons being therefore very narrow. Ocelli distinct.
Antennw porrect, as long as, or shorter than, the thorax, ten-
jointed ; 2nd scapal joint cup-shaped, the last flagellar joint oval,
the remainder short ; bare of pubescence, the whole antenna more
or less elub-shaped. 7horax arched, transverse suture absent, but
the front third of the dorsum puffed up and protuberant. Scutellam
short and broad. Abdemen approximately linear, rather wider
behind, of seven or eight segments, pointed in the female.
Genitalia generally distinetly visible.  Legs very short and
comparatively robust. Fore femora obviously thickened, fore
tibiee unarmed, posterior tibiw often clubbed; hind metatarsus
shorter than the four remaining joints taken together. Pulvilli
sometimes very small. Wings distinetly broad, longer than the
abdomen, folded upon each other in repose, very thin and
transparent, sometimes almost invisible. Venation somewhat
diftieult of determination with exactitude, and a new interpretation
of the veins is ventured upon, The two strong veins near the
anterior border are recognised by all as the lst and 3rd longi-
tudinals, the latter often originating from the Ist in such a way
that its basal section appears as a ¢ cross-vein” (much as is
apparently the case in Seiwra). I am disposed to consider that
the anterior cross-vein is absent and that the strong vein

N



180 BIBIONIDE.

proximad of, and in a line with, the main length of the 3rd vein
1s really the 4th longitudinal,* and that it is coalescent with the
3rd vein at about the basal angle formed by the latter (as takes
place in two subfamilies of MycerorrILIDE T) ; forking afterwards
at a varying distance according to the species. The 5th and 6th
veins present, and apparently occasionally the 7th posterior cross-
vein absent. Upper basal cell present, lower one absent. Anal
lobe of wing distinctly angular.

Range. World-wide.

Life-istory. The metamorphoses of a few species are known.
The larvee live in rotting vegetable matter and human ordure,
although exceptions appear to occur, as one European species,
8. scutellata, Liw., is said to feed on the honey-dew of APHIDE in
the autumn, Scatopse larve are apodal, cylindrical, with two
short points on the sides of the thoracic portion, and also on the
eight abdominal segments at the base, the last segment terminating
in two divergent setee. Most of the species in the perfect state
are sluggish in their movements and appear at times in immense
swarms ; nearly all the species occurring in England, for instance,
having been recorded as swarming in this manner at some time
or other. The imagos are found tolerably freely on umbelliferous
flowers, en windows of conservatories, in outhouses, near open
drains, and more or less generally distributed. Many are spring
species, some autumnal. G S

134. Scatopse brunnescens, Brun.
Scatopse brunnescens, Brunetti, Rec. Ind. Mus. iv, p. 281 (1911).

Q. Whole body and legs dark shining brown, slightly yellowish,
tinged here and there with short whitish pubescence.

Head : antenns with 2nd scapal joint a little longer than the 1st,

followed by six short, wide,

rounded, flagellar joints, with a

long (equally broad at its base),

conical terminal joint; the

whole antenna with close

‘ _ greyish pubescence. Abdomen

Fig. 20.—Scatopse brunnescens, Brup,, With the dorsum nearly black,

wing. the belly dark brownish yellow.

: Wingswith 1st longitudinal vein

ending much before middle of wing ; 3rd ending some distance before

* Schiner regarded the strong vein proximad of the basal part of the 3rd
vein as the anterior cross-vein (“small cross-vein” in Schiner’s words). In
this case it would resemble Sciara, but the interpretation appears to me open
to criticism. The 4th vein nearly always emerges from the base of the wing,
or from the base of the 5th, not from the 3rd, in the middle of the wing,

T MacRocERINE and CEROPLATINE.
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tip, springing from 1st very near base of wing; 4th quits the 3rd
immediately beyond the angle of the latter, forking at half its
length, the upper branch ending at wing-tip, the lower in a
straight line with the petiole, ending at some distance below the
wing-tip; 5th vein nearly straight, wot reaching margin ; 6th
much curved at half its length, complete ; a short very curved 7th
vein apparently present.

Length 2 millim.

Deseribed from one specimen from Peradeniya, Ceylon, 9. viii. 10
(Gravely).

Type in the Indian Museum.

135. Scatopse nigronitida, Brun.
Scatopse nigronitida, Brunetti, Rec. Ind. Mus. iv, p. 281 (1911).

3 Q. Wholly shining black with minute black pubescence.
Leys : femora with a tinge of dark brown in certain lights.

Fig. 21.— Scatopse nigronitide, Bran.: a, wing; b, antenna ;
¢, hind leg.

Wings clear; 1st longitudinal vein ending just before middle of
wing, 3rd ending just after the middle; 4th cuits the 3rd a short
distance after the basal angle of the latter, forking very soon
afterwards, the branches widely divergent, the upper one ending
at wing-tip, the lower one at some distance below wing-tip; 5th
vein approximately parallel to petiole and lower branch of 4th;
Gth vein curved ; anal angle distinct. Halteres thick, brown.

Length 2-21 millim, !

Described from two pairs taken in cop., and an additional male
and two females, all in the Indian Museum, from Dharampur,
5000 ft., Simla hills, 14, v. 08, “on trunks of trees ”? (Annandale).

N2
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Family SIMULIID AE.

There is only one genus in this family, namely Simulium, though
Prof. Williston speaks of seeing a damaged North American
specimen that probably represents a second genus.

From their short thick bodies, broad wings, short legs, and

Fig, 22,— Simulivimn,

generally ““squat” appearance the SIMULIIDE are more unlike
the rest of the NEMATOCERA than any other group.*

Their peculiar venation, however, which is totally unlike that of
any other family of Diptera, with the exception of the PHoripE
in the BracHYCERA, will at once separate them, even to the
beginner’s eye.

Genus SIMULIUM, Latr.

Simulium, Latreille, Hist. Nat. Ins. Crust. iii, p. 426 (1802).
Simulia, auctt.
Atractocera, Meigen, Klass. i, p. 94 (1804).

Gexoryee, according to Zetterstedt, S. reptans, Mg., but
Coquillet gives Rhagio colombaczensis, Schinb.

Head semicircular. Eyes usually reniform,t sometimes rounded,
bare, in life generally of a red colour; contiguous above in the

* Excepting OrRPENEPHILIDE, which are not Oriental.

t Zetterstedt (Dipt. Scand. ix, p. 8415) says the eyes in the male are
rounded, reniform in the female. Insufficiency of material prevents my
confirming or disputing this; most authors speak of the eyes as “ rounded or
reniform,” the inference being that the shape is not dependent on the sex. As
regards their colour Schiner says “ generally red in life”; Zetterstedt says
“often red in male, obscure in female.” The latter author also notes sexual
differences in both antennz and palpi which are not recorded by subsequent
writers.
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male, the upper facets very much larger than the lower ones, and
sharply demarcated from them ; in the female the eyes separated
by a moderately broad, nearly linear frons, flat, about one-fourth
or one-third the width of the head, all the facets of equal size.
Proboscis moderately produced, perpendicular, conical, with two
horny labella of moderate size towards the tip. Palpi four-jointed,
elongate, cylindrical, incurved; 1st joint short, the following
three subequal, or the 4th the longest. Palpi rather longer in the
female than in the male. Antenna short, robust, ten-jointed,*
the two scapal joints differentiated, short, the flagellar joints
rather thickly annular, subequal in length, the last one sub-conical,
all somewhat compressed ; with short thick pubescence, no bristles
present. Thorax ovate, short, highly arched and robust, almost
gibbose, bare or with sparse hair. Scutellum small, metanotum
not conspicuous. Abdomen broad, short, hardly longer than the
thorax, very shortly pubescent, of seven or eight segments, the
first being distinctly the longest, projecting somewhat over the
base of the second, and with a peculiar elevated ridge at the base
running across from side to side. The Ist segment also has a
more or less fan-shaped row of long hairs on each side towards
the lateral margin, which gives the appearance at first sight of
large tegule with a conspicuous fringe. Genitalia inconspicuous
in both sexes. Legs quite short and stout, in contradistinction to
the usual nematocerous type. Fore cox® and four trochanters
comparatively large; femora flattened, somewhat broad; tibise
normal, without apical spurs; metatarsus greatly developed,
nearly as long as the rest of the tarsus, the four remaining joints
short, especially the last ; empodia and pulvilli rudimentary. The
metatarsus is generally dilated to a greater extent in the male, in
which sex the legs are usually rather more pubescent than in the
female. The 1st and 3rd tarsal joints generally bear two long
hairs each, the character appearing to be common to many
species. Wings very large and broad, comparatively short, incum-
bent, bare ; costal vein ending at about tip of 3rd longitudinal
vein ; auxiliary vein and 1st longitudinal ending in the costa;
2nd longitudinal absent ; 3rd springing from the middle of the 1st
and ending in the costa much before the wing-tip, humeral cross-
vein present; subcostal cross-vein absent; anterior cross-vein
present, uniting the 3rd vein, near its base, to the 4th vein just
before it forks. The above veins, including the costa and the
basal part of the 4th longitudinal (i. e., up to the anterior cross-
vein) strongly developed and somewhat approximate to one
another. The remaining veins very faint. The 4th vein forked,
the 5th, 6th, and 7th veins simple, the 6th being strongly bi-
sinuate ; all these veins attaining the border of the wing or very
nearly so. Some spurious veins or *folds” of the wings appear
as additional veins, and must not be confused with the real veins

* Zetterstedt is in error in describing the antennz as eleven-jointed.
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These “fold” veins comprise one between the lower branch of
the 4th and the 5th veins, forking at its middle, and a second
one lying close behind and parallel to the 5th vein. The anal
lobes of the wings are fully developed, the tegule or squame
inconspicuous.

Range. Fossil species are recorded from the Purbeck Beds in
England, six by Loew from Prussian amber, and one by Guérin
from Sicilian amber. The recent species occur in all parts of the
world.

Simulium fully deserves the title of one of the insect pests.
The males are reputed to be harmless, occurring mostly in woods,
where they may be found performing the aérial dances under
branches of trees (sometimes at considerable heights) so common
to many kinds of Diptera. They are said to suck the juices of
leaves and the honey-dew secreted by aphides; the females of
some species bite vicionsly, and as they occur occasionally in vast
numbers they cause great suffering to cattle and often to man
himself. One European species, S. columbaczense, has frequently
been an absolute plague to cattle during brief periods in Central
Europe, especially in the valley of the Danube, the flies attacking
all the orifices of the body, the eyes, ears, nostrils, and so on, their
bites producing an inflammatory fever, often with fatal results.
Schénbauer, as long ago as 1795, wrote of 8. columbaczense being
a scourge at times in Hungary. Fries, Zetterstedt, Wahlberg.
and other early writers also testify to their occasional excessive
abundance and to the injuries caused to men and animals by their
bite. De Geer states that some species attack caterpillars, sncking
their blood, and that this does not appear to incommode the
caterpillar. 8. reptans, Mg., occurs in Lapland even during the
depth of winter, and frequently appears throughout Secandinavia
in vast numbers. Other species also occur in snowy regions.

The term «sand fly ” is often applied to species of this genus,
why, it is hard to say, since they do not appear to be especially
partial to sandy localities, and they certainly do not breed in
sand.* The expression “sand fly ” has also been made use of in
reference to some PsycnopIDE, and sometimes for species of
Ceratopogon. (CutroNomtDE). Though inapplicable legitimately
to any of these groups, the term has usually been employed to
designate Simulium. * Buffalo gnats” and *turkey gnats” are
American terms for them, but the generic term “eye fly,”
employed in India for a minute species of fly that hovers in-
cessantly in front of the eyes, is sometimes incorrectly applied to
them.t Itis not, however, at all certain that there are not several

* Riley des‘cribe.s the life-history of a North American species (Simulium
sneridionale, Riley) in the Rep. Dep. Agric. Ent. Wash, 1857 (1886), pp. 492-517.
This species is said to canse the death of thousands of turkeys and chickens
yenrly in Virginia,

+ The “eye fly” of Ceylon, according to Mr, E. E. Green, is an Acalyptrate

%}ugcid, determined by E. E. Austen as Siphonella (Microneurum) funicola,
eij.
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species. probably of quite different families, included under the
general title of ¢ eye fly,” as from personal experience (but speaking
from memory) I think that both small CEraTOPOGONINE and even
minute ExPIDE have been brought to me as “eye flies.”

Fig. 23.—Early stages of Simulium : a, group of larve ; b, larva of S. ornatum,
Mg., a European species; ¢, group of pupz ; d, pupa in its case ; e, pupa
(after Miall), :

Life-history. 'The larva of Simulium is aquatic, living mostly in
mountain streams, in the stems of water-plants (Phellandrium,
Sium, ete.), or attached by the tail-end to rocks covered by swiftly
running water, their bodies being held vertically. Their chiet
requirement is that the water shall be well aérated, but the water
itself need not necessarily be pure, as the larva of S. reptans has
been found in Europe swarming in streams contaminated by sewage.
The food of the Simulium larva is microscopic, diatoms aud
desmids. The power of attachment is very counsiderable, its
swimming power very weak. It is cylindrical, soft-skinned,
narrowed in the middle, enlarged at the end, possessing twc pairs
of eye-spots, two large fan-like branched antennw, and on the
underside of the first thoracic segment a foot-like protuberance
with bristly hooklets or teeth ; this structure forms a sucker and
is constructed by the coalescence and development of the first pair



186 SIMULIIDE.

of legs. At the tail there is a similar sucker, formed in like
manner. No legs in their normal form are present. Williston
says the ultimate segment is furnished with several curved
appendages for attachment, so that probably various modifications
oceur in the larve of different species.

The pupa is generally enclosed in a membranous cocoon which
is incomplete at the upper end, much resembling an empty egg-
shell with the top cut off. This is fastened to the stems of plants.
Audouin asserts that the larva spins an entire cocoon first and
then eats away the upper portion, the presumption being that the
water may reach the eight long filiform appendages (breathing
tubes) arranged in fan-shape form on each side of its upper end.
These appendages are arranged in pairs, and a similar structure
exists in the pupa of Chironomus. The perfect insect emerges
helow the level of the water, and the process has been excellently
described by Verdat as far back as 1822.* 1t is also graphically
portrayed by Prof. Miall,+ whose account is here reproduced.

“During the latter part of the pupal stage, which lasts about a
fortnight in all, the pupal skin becomnes inflated with air, which is
extracted from the water and passed, apparently, through the
spiracles of the fly, into the space immediately within the pupal
skin, The pupal skin thus becomes distended with air, and
assumes a more rounded shape in consequence. At length it
splits along the back in the way usual among insects, and there
emerges a small bubble of air which rises quickly to the surface
of the water and then bursts. When the bubble bursts, out
comes the fly. It spreads its hairy legs and runs upon the surface
of the water to find some solid support up which it can climb.
As soon as its wings are dry it flies to the trees and bushes over-
hanging the stream.”

This author adds that some species winter as larvee and are
double-brooded, the first brood appearing in April and May, the
second in August. The eggs are laid in large numbers in a
gelatinous mass on the stems of water-planis and are yellow in
colour, with a thick shell, having some resemblance to the eggs
of Chironomus.

Hagen speaks of the pupa-cases of a North-American species
(8. pictipes, Hagen) being affixed in considerable numbers to the
rocks in swiftly running mountain streams and adds that they
resembled wasps’ nests in appearance.

Recent investigations by Dr. Sambon in Italy have practically
established the connexion between the disease pellagra and some
species of Simulium. The outbreaks of the disease are said to
be confined to those districts infested by the fly, and to those
periods during which the insect is on the wing, the exact
times of appearance and disappearance -of both the disease and

* Naturw. anz. allg. Schw. Gesellsch. (1822). Translated by Osten Sacken
in the ** American Entomologist,” i, p. 229.
t ¢The Natural History of Aquatic Insects,” p. 185 (1895).
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the fly synchronizing with or closely following upon the climatic.
variations from one season to another. The disease is non-
contagious, and the parasite has not been actually discovered.
Tt was previously thought to have been caused by eating diseased
maize, but Dr. Sambon’s investigations have placed its origin with
Stmuliuin beyond a shadow of doubt.

Simuliwm has a synonym in Melusina, Mg., 1800, but the latter
name is unorthodox, no species being allotted to it ; moreover,
Latreille’s name has been so long in use that it ought not to be
changed. 1

Table of Species.
1. Thorax black, at most with a dull reddish

brown tinge oceasionally ............ 2.
Thorax distinetly reddish brown, with
short yellow hair .................. rufithoraz, Bruu., p. 187.

2. Thorax with grey shoulder spots and a
wide greyish band on posterior margin. grisescens, Brun., p. 188.
Thorax without either grey shoulder spots

or posterior bands.................. 3.
3. Abdomen destitute of any sign of yellow
P58 6 08 0 5686 866606 00000800 08000 4.

Abdomen with short bright yellow hair
or with long rather shaggy brownish

vellow hair .........oiveniinnn... 6.
4. ITind metatarsus much incrassated, nearly
as long and large as the tibie * ... ... metatarsale, Brun., p. 189.

ITind metatarsus not so conspicuously in-
crassated, distinctly less in size than
the tibie* ..............iiiil.n 5.
5. Antenna wholly black. Length 21 mm. griseifrons, Brun., p. 190.
Antenna reddish yellow at base. Length

ymm, ..o, ... rufibasis, Brun., p. 190,
6. Abdomen with normal short very bright
vellow hair..............ocoeiui 7
Abdomen with distinctly longer, shaggy
brownish yellow hair .............. sentle, Brun., p. 191.

-1

. Abdomen with at least the first two seg-
ments distinetly yvellowish or brownish
yellow; often several segments so
EABIIE 0 00 000006660066006060000000 indicum, Becher, p. 191.
Abdomen all black ,................. aureokirtum, Brun., p. 194

136, Simulium rufithorax, Brua.
Simudium rufithorax, Brunetti, Rec. Ind. Mus. iv, p. 282 (1911).
& Q. Head : eyes dull red, the upper facets in the male very
large, the lower ones small, sharply demarcated from each other,

the eyes being absolutely contignous from the extreme vertex to
the antennz. In the female, the facets uniformly small, the frons

* This is probably a sexual character, but no better one offers itself, and the
two forms may possibly be male and female of the same species.
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dark grey, nearly blackish, covered with golden yellow hairs,
Proboscis and palpi blackish, the former with well-developed
labella at the tip, the latter with the first joint distinctly the
largest.* Antenne more or less reddish brown in the type male,
the scape and two basal flagellar joints reddish,t in one female
wholly red, in the other only slightly so at the base; in all cases
with whitish pubescence over the whole flagellum. A row of
whitish hairs behind the eyes encircling the back of the head.
Thorax wholly rather dull but obviously reddish brown on dorsuin,
covered with bright golden yellow hairs; sides of thorax wholly
blackish grey. Scutellum reddish brown, metanoctum dark grey.
Abdomen blackish, the posterior margins of the segments very
narrowly whitish, dorsum with a few pale scattered hairs. Legs :
apparently normally the coxz and femora dull reddish brown or
brownish yellow, the tibize and tarsi blackish, but the brownish
colour extending at least to the hind femora in one of the female
specimens. Hind metatarsus much enlarged in both sexes,
especially so in the male, in both sexes as long as, or slightly
longer than, the rest of the tarsus and about two-thirds as long as
the tibia. Wings clear, venation normal. Halteres brownish or
blackish.

Length 2 millim.

Described from one male from Kanara, Bombay, viii. 07, and
two females from Karwar, Bombay, viii. 07. Two females in the
Indian Museum are from Kurseong, 10-26, ix. 09 (Lynch), and
7. ix. 09 (type female) (Annandale).

Type male in the Pusa collection, type female in the Indian
Museum,

137. Simulium grisescens, Brun.
Sémulium grisescens, Brunetti, Rec. Ind. Mus, iv, p. 283 (1911).

3. Head set very close on the thorax. Eyes with conspicuously
large facets on upperside ; a moderately narrow face below the
antenna light grey. Antennw® black, with vather thick short
grey pubescence; scape brownish yellow. Proboscis blackish,
yellowish at tip ; palpiblack. 7'horax deep velvet-black, evidently
originally covered with the short bright yellow hairs ‘common to
most of the Oriental species, shoulders with 'a broad and square
spot of pale blue greyish dusting, the inner corner of the spot
nearly rectangular; also a broad similarly coloured band on the
posterior margin.  This rather gives the appearance of the dorsum
being of a blne-grey ground-colour, with a broad deep black
transverse band ocenpying the major portion of the surface and a
contignous perpendicular broad stripe reaching to the anterior

* In the original description the last joint was erroneously given as the
largest.

T Under a strong light, the microscope reveals the whole antenna as dull
reddish brown, though the flagellum appears mainly black to the naked eye.
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margin. Sides of thorax with conspicnous blue-grey dusting;
scutellum blackish, metanotum black.  4bdomen black, apparently
with a little brownish yellow pubescence ; 1st segment with
blue-grey sheen, the fan-like side hairs brownish yellow. Belly
black. Legs: fore coxw pale yellowish, posterior coxwe blackish
grey ; fore femora principally brownish yellow, a little blackish
towards the tip; posterior femora blackish, the base shortly
yellowish ; fore tibize and tarsi shining black, the proportions of
the joints_as in &. indicum, but the three first tarsal joints ave
widened, although none of them to such an extent as in that
species ; 4th and 5th joints very narrow. Middle tibiz black,
narrowly yellowish at base ; metatarsus yellowish, black at tip,
rest of tarsus black, the joints narrowly yellowish at base. Hind -
tibia considerably widened, black, very narrow at base, where
it is a little yellowish ; hind metatarsus much enlarged, basal half
vellowish, the rest black ; remainder of tarsus black, base of 2nd
joint alittle yellowish. Hind metatarsus much longer than the rest
of the tarsus and practically as long as the tibia. Both hind tibia
and metatarsus with long hairs on the upperside. Wings quite
clear, venation normal. Halteres bright yellow, large and thick.

Length 11 millim.

Described from a unique male in the Indian Museum from
Kurseong, taken by Mr. Lynch, 10-26. ix. 09.

This is a very distinet species, recognisable by the bluish grey
markings on the thorax and the tinge of the same colour on the
first abdominal segment. The widening of the third fore tarsal
joint is also a speeific distinction, and is noticeable when specimens
of S. grisescens and S. indicum-are placed side by side.

138. Simulium metatarsale, Brun.
Stmulium metatarsalis, Brunetti, Rec. Ind. Mus. iv, p. 284 (1911).

3. Head very closely applied to the thorax. Eyes contiguous
from vertex to antenns, upper facets very large. Proboscis and
palpi black. Antennw black, with close greyish pubescence.
Thoraw black ; dorsum with close bright yellow hairs which appear
reddish orange when viewed from certain directions, Scutellum
black, with yellow hairs. Sides of thorax and metanotum black.
Lower part of thorax anteriorly with grey dusting. Abdomen
wholly black, with rather sparse black pubescence, no trace of gold
hairs. Belly similar. The hairs towards the sides of the Ist
segment light brownish. ZLegs: fore coxm yellowish, posterior
pairs blackish ; fore femora and tibiz dull yellowish, with golden
yellow hair nearly as far as the tip of the latter, which, with the
whole tarsus, is black ; the tarsus narrow, of equal width through-
out; in spite of the gold hair the fore tibiz viewed from above
appear whitish grey. Middle femora and tibie slender, basal half
of each vellowish, with some yellow hair, apical half black, as are
the slender middle tarsi. Hind femora mainly black, slightly pale
yellowish at base, tibiz much incrassated, basal half yellowish,
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with golden-yellow hair; metatarsus much incrassated also, nearly
as large as the tibia, relatively larger than in any other Oriental
species, the basal half yellowish; rest of tarsus black. The
hind tibie and metatarsi with numerous long hairs on upperside.
Wings colourless, venation normal. Halteres brownish.

Length barely 2 millim.

Described from a perfect unique male from Kurseong, taken
28.iii. 10, by Dr. Annandale.

Type in the Indian Musenm.

From the general resemblance between the two species, it seems
possible that S. griseifrons may be the female of this species.

139. Simulium griseifrons, Brun.
Stmulium griseifrons, Brunetti, Rec. Ind. Mus. iv, p. 285 (1911).

Q. Head: frons between one-third and one-fourth the width of
the head, grey dusted, without any vestige of gold hair; face
convex, blackish. Proboscis and labella reddish brown; palpi
black. Antenne wholly black. Back of head blackish grey (seen
from above, whitish grey), with some black hairs, which form an
irregular fringe behind the eyes. Thorax (partly denuded) black,
apparently covered with short golden yellow pubescence. Scu-
tellum black, covered with gold pubescence and with a row of
long soft black hairs on hind margin. Sides of thorax blackish.
Abdomen black, the extreme edge of each segment pale. Legs:
fore coxz dull brownish yellow, posterior coxz black. Femora
brownish yellow, apical half black, the colour less pronounced and
less extensive on the fore pair. Tibiz, basal two-thirds yellowish,
apical third black ; the outer sides of the tibixe, seen from above,
appear whitish. Tarsi black, the anterior ones with metatarsus
as long as the rest of the tarsus, but only slightly wider ; hind
metatarsus considerably incrassated, distinetly longer than rest of
tarsus, and with the basal half yellowish white. Wings clear;
venation in accordance with the generic characters. Halteres
pale yellow.

Length nearly 21 millim.

Described from one female from Kalighat, Kumaon, 6000 ft.,
Western Himalayas, taken by Mr. A. D. Imms, 4. vi. 10.

T'ype in the Indian Museum.

Possibly the female of S. metatarsale. The only distinctive
character between them seems to be the difference in the size of
the hind metatarsus, and this is probably sexual.

140. Simulium rufibasis, Brun.

Simulium rufibasis, Brunetti, Rec. Ind. Mus, iv, p. 285 (1911).

Q. Head : frons blackish grey, without trace of gold hair, face
light ash-grey. Proboscis and labella dull dark reddish brown ;
palpi black. Antenn® black, basal two or three joints reddish
yellow. Thorax as in previous species, except that the scutellum
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is slightly reddish brown at the tip, and that (being denuded) no
golden yellow hair is visible on its dorsum, though such is probably
present in perfect specimens. Abdomen wholly black, dull.  Legs:
fore coxm vellowish, posterior coxe black ; all trochanters brownish
yellow. Femora black, but fore pair a little yellowish at the
base. Fore tibize whitish vellow, except a little blackish at the
tip ; posterior tibiz yellowish on basal half, blackish on apical half.
Tarsi exactly as in the previous species. Wings clear; venation
normal. Halteres bright yellow.

Length 13 millim,

Described from a single female in the Indian Museum, taken
by Dr. Annandale at Kurseong, 18. vi. 10.

141. Simulium senile, Brun.
Simulium senilis, Brunetti, Rec. Ind. Mus. iv, p. 288 (1911).

3. Head : eyes closely contignous, the head applied very closely
to the thorax. Proboscis, palpi, antenn® and underside of head
wholly black. Thorax black, with short bright yellow hair.
Sides black, with a little greyish reflection. Scutellum black, with
bright yellow bair; metanotum black. Abdomen black, with
moderately sparse but rather ragged yellowish or brownish yellow
hairs, which are distinetly longer than in any other Oriental species
and present an appearance of shagginess. The 1lst segment has
the charactistic (generic) ridge a little pale, with, towards each
side, very long shaggy brownish yellow hair which reaches nearly
to the middle of the abdomen. Legs: fore coxz pale yellowish,
posterior coxz blackish. All femora yellowish, a little darker at
the tip, especially the hind pair. All tibie dirty yellowish, a
little darker towards the tip; both femora and tibie with golden
yellow hair, which is less obvious on the latter. Anterior tarsi
black, narrow, not at all enlarged, metatarsus equal in length to
the remainder of the tarsus, the whole tarsus about as long as the
tibia ; hind metatarsus enlarged, two-thirds as long as the tibia,
yellowish, the tip black, remainder of tarsus black with the bases
of one or two of the joints a little yellowish. Wings colourless,
venation normal,

Length 3 millim,

Described from a single male in good condition in the Indian
Museum taken by Dr. Annandale, 8.v.07, at Phagu, 8700 ft.,
Simla district.

The length and somewhat shaggy appearance of the hair on the
abdomen effectually distinguishes this species from other Eastern
ones.

142, Simulium indicum, Beck.

Simulium indicum, Becher, Journ. Asiat. Soc. Beng. liii, p. 199,
plL xiv (1884). )

3 Q. Head mainly blackish. Eyes of male closely contiguous
from vertex to antennz. Frons of female about one-third of the
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head, black, with bright yellow hair; face whitish grey, with
some yellow hairs. Antennm of male wholly brownish yellow :
of female black, scape reddish brown or brownish yellow, but the
colour extending to more or less of the flagellum. Proboseis
black, tip brownish; palpi black. Thorax velvet-black, with close,
short, bright yellow hair, the shoulders narrowly yellowish brown,
occasionally broadly so; no reddish tinge to dorsum. Sides of

Fig. 24.—Simulivm indicum, Becher: a, palpus; b, front view of head.

thorax distinetly grey, occasionally with a grey-dusted band along
the lateral margins of the dorsum, which in such specimens,
viewed at a low angle from behind, appears wholly whitish grey.
Scutellum black, with yellow hair; metanotumn black. _Abdomen
black, the basal segments always to a greater or less extent

Fig. 25— Stmulivm indicum, Becher: a, fore tarsus; &, mid tarsus;
¢, hind tarsus,

yellowish, or brownish yellow, the colour often reaching to the
middle, occasionally nearly to the tip of the abdomen. The whole
dorsum bears bright yellow hairs as on the thorax. Belly usually
pale to the same extent as the dorsum. The extent of the yellow
on the abdomen is very variable, in the series of specimens
examined. Legs: fore coxe brownish yellow, posterior coxs
black. Femora and tibize both normally brownish yellow on the
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basal half, black on the apical half, but the proportionate extent
of each colour very variable : usually the fore femora principally
brownish yellow, in some instances wholly so. Tibie with
shining yellowish-white sheen; or even silvery-white, on the
outer side, seen from above. Fore tarsi of male wholly black, not
widened, metatarsus barely as long as the rest of the tarsus; the
whole tarsus a little longer than the tibize. Hind metatarsus of
male mneh widened and vertically compressed, three-fourths as
long as the tibia, distinctly louger than the rest of the tarsus,
yellowish on_the basal balf or two-thirds, the second tarsal joint
also sometimes yellowish at the base; middle tarsi in both sexes
about as long as the tibiw, the metatarsus as long as the rest of
the tarsus. In the female the whole fore tarsus is deep black, the
metatarsus and second joint much widened, metatarsns two-thirds
as long as tibia and rather less long than the rest of the tarsus,
the whole tarsus distinetly longer than the tibia; hind tarsi as in
wale and similarly coloured. All the legs bear more or less yellow
hair, but less conspicuounsly so than in 8. aureokirtum. On the
tarsi the hair is deep black. Moreover, the pale parts in the legs
of the ale are very pale yellowish, almost whitish yellow. Wings
colourless, venation normal. Halteres yellow, rather large and
thick.

Length 2-2% millim.

Redescribed from two males (Bombay, 25. xi. 09), one of which
may now be considered the neotype of the species, only the female
having been previously described, and the whereabouts of the
typieal specimen, even if still existing, being unknown. Also a
small series of females in the Indian Museum collection bearing
the following data:—Darjiling, 12. viii. 09 (J. 7. Jenkins); Kur-
seong, 10-26.1ix. 09 (Lyuch); Simla, 24.iv. 07 (Annandale);
Sylbet, 2.iii. 05, 18.iv. 05 (Lt.-Col. Hall); also three from Bamou
and Thadiar, 3500 ft., Tons Valley in the N.W. Himalayas
(C. W. Rogers); Khasi Hills. Two other females in the same
collection appear to represent a variety with wholly black abdo-
men ; they come from Darjiling, 10. vii1. 09 (Paiva), and Ukhraul,
Manipur, 6400 ft. (Pettigrew). ) ]

Type R, location unknown. Neotype & in the Indian Museum.

Dr. Becher originally described this species from Indian
Museum specimens labelled merely Assam,” and had only the
female before him, There are now no specimens authoritatively
named by him in the Indian Museum collection, so that the
whereabouts of the type female is unknown. The only males are
those described by me herein, from Bombay, and preserved in the
above collection, one of which in the circumstances may be
regarded as a mneotype. The second male (not the neotype) has
the pale colour on the first abdominal segment much less distinct
than is usunal.

The fly is called the ¢ potil " fly locally and it probably is
distributed along a considerable portion of the Himalayas, Assam
and the adjacent regions. In the north-western parts of Iudia it
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is said to occur at times in very great numbers, causing serious
jrritation and sores on the skin of persons bitten.* The chief
time of appearance is the dry season (April, May and June),
though the insect is not uncommon in the valleys during February
and March, It disappears during the rainy season. Its life-
history is unknown.

«The insect flies noiselessly and its bite in the first instance is
so painless that the creature is seldom noticed at work until its
yellow and black body is to some extent coloured with the blood
it has absorbed.” (Clotes.)

Mr. de Nicéville records it as plentiful at Mussoori, Western
Himalayas, in the spring and that it occurs there sparingly all the
year round. Also in Baltistan, at an elevation of from 3000 to
10,000 ft., where it bites viciously. The fly attacks chiefly the
ears, and to a less extent the eyes ; its bite is reputed sometimes
to be fatal.

In the Western Himalayas it is called the ¢ poti” in Hindu-
stani, * phisniari ” in Pehari, and ** phisho ” in Balti.

It may be noted here that Dr. Becher was in error in describing
the tibiz as possessing spurs, these not being present in the genus
at all; but the hair at the end of the tibie frequently becomes
matted together and actually appears at times almost exactly like
a thick spur. This probably led to his mistake.

143. Simulium aureohirtum, Brun.
Stmulium aureohirtum, Brunetti, Rec. Ind. Mus. iv, p. 287 (1911).

3 Q. Head : the large upper facets of the eye in the male
relatively smaller than in the other species, the eyes closely con-
tiguous frem vertex to antennz. Antennz dull reddish brown,
varying to nearly black; sometimes the scape and one or two
basal flagellar joints pale also, the remainder blackish ; occasionally
‘the whole antennz brownish yellow. Frons nearly one-third of
the head in female, blackish grey with, rather thick bright yellow
hair ; face dark grey with a few yellow hairs. Proboscis and
palpi blackish or dark brown. ZThoraa blackish, occasionally with
a slight dull reddish-brown tinge ; with close bright yellow hair
covering the whole of the dorsum ; shoulders sometimes reddish
brown, the colour occasionally extending narrowly along the
anterior margin of the thorax. The sides blackish grey, bare.
Scutellum normally black, but sometimes reddish brown, always
with close yellow hair. Metanotum blackish. A4bdomen blackish,
with golden-yellow hair; in some specimens the characteristic
ridge on the first segment is pale on the hind margin ; the usual

* Various methods of preveuting their attacks and remedies after being
‘bitten, are detailed by Mr. de Nicéville in “ Indian Musemn Notes,” iv, no. 2,
p. 54. Deodar and eucalyptus oil have been recommended for keeping them
away. -
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fan-shaped row of yellow hairs towards each side on the first
segment. Belly black. Legs: normally, fore cox® brownish
yellow or pale yellowish, posterior coxe black or blackish grey,
Femora principally reddish brown or brownish yellow, with a
broader or narrower apical band, this band generally wide on
the posterior legs ; often the fore femora wholly pale ; sometimes
the remaining femora also almost wholly so. Tibie generally
with the basal balf (or rather more) brownish yellow, the re-
mainder black, sometimes wholly dark brown or brownish black ;
a slight whitish grey sheen is visible in some specimens when
viewed from above. Tarsi blackish or dark brown, basal half of
metatarsus normally pale, the extent of the colour varying con-
siderably; fore tarsi (male and female) not widened, metatarsus
barely as long as rest of tarsus, whole tarsus distinctly longer
than tibia ; middle tarsi in both sexes about as long as the tibia,
metatarsus equal to the remainder of the tarsus; hind tarsi of
male considerably thickened, three-fourths as long as tibia, and
distinetly longer than the rest of the tarsus, the whole tarsus
a little longer than the tibia; hind tarsus of female of the same
proportion as in the male, but less thickened. The coxz, femora,
outer side of tibie, and the underside of the hind metatarsus
(the latter in male only) bear golden-yellow hair more or less
prominently in male, more sparsely in female. Wings clear,
venation normal. Halteres brownish or brownish yellow,

Length 2-3 millim.

Described from two males and two females from Umling, Assam,
iii. 07 (including type male), and several females from Kanara,
Bombay, viii. 07 (including type female), all in the Pusa
collection.

Although none of the specimens are in good condition, the
specific characters as illustrated by the full series seem to be
sufficiently distinctive from 8. indicum to warrant a claim to
specific rank. The differences I perceive are, (i) the abdomen is
wholly black, instead of yellowish at the base; (ii) the blackish
grey, not whitish grey sides to the thorax; (iii) the barely
widened fore tarsi in the female, compared with the conspicuously
widened first two joints in S. indicum. The amount of bright
yellow hair also appears greater in this species, especially on the
legs.
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Family PSYCHODID A.

The members of this family are all very small moth-like flies,
closely covered with thick bristly hairs which extend to the legs,
the wings also invariably being closely hairy. Scales, too, form
an important part of the vestiture, being generally present on
the legs and wings and on other parts of the body.

Head small, narrower than the thorax, set low down on the
latter, arched, in some genera considerably developed posteriorly.
Frons broad in both sexes. Eyes kidney-shaped, bare; ocelli
absent. Proboscis rather short, inconspicuous (PsyCHODINE) or
long and comparatively prominent (PureBoroMINE)., Palpi in-
curved, four- or five-jointed. Antennz comparatively long, if
bent backwards reaching the hinder part of the thorax; usually
of 15 or 16 joints (rarely 12); the two basal joints differentiated,
the flagellar joints more or less lengthened, with verticillate hairs.
Thorax convex, often greatly arched, densely pubescent in all
parts. Scutellum rounded, very small and inconspicuous ; meta-
notum well developed. .4bdomen moderately arched, cylindrical,
only alittle longer than the thorax, six-, seven-,or eight-segmented;
segments in PsycmopINZ somewhat compressed, the abdomen
much more elongate in PHLEBOTOMINE ; in all the species covered
with close thick hairs. Genitalia of the male consisting of two
(PsycropiNE) or three (PHLEBOTOMINE) pairs of appendages;
in the female, of a horny, slightly curved, pointed ovipositor
(PsycEODINE) or withdrawn within the body (PELEBOTOMINE).
Legs rather short (PsycHODINE), or moderately long (PrLEBOTO-
MINE); metatarsus often much lengthened ; claws small; pulvili
often rudimentary. Legs thickly pubescent, with more or less
bristly hairs, generally with closely applied scales also, with bands
or circlets of larger scales in many species. Wings moderately
broad, elongate or lanceolate in PHLEBoTOMINE, broad or very
broad in PsycHODINE; the veins always with at least two rows
of divaricate depressed bristly hairs ; the surface of the wing very
often also covered with similar, but finer hairs. Scales normally
present, either covering considerable portions of the wing, or
forming small spots. In PsycHODINZE in a state of repose the
wings are held down close to the sides, the costal margin lower-
most, which gives them some resemblance to small pubescent
homopterous insects, as well as to very small moths.

In Phlebotomus they are held in a semi-upright position, whilst
in Brunettia they are spread out flat. Auxiliary vein very short,
1st longitudinal long; 2nd longitudinal forked, the upper branch
again forked ; 3rd vein long, simple, always originating before the
middle of the wing and ending at the tip of the wing or just
below it ; 4th forked, 5th and 6th simple, long; 7th present, long
in PSYCHODINZE, absent, or extremely short, in PHLEBOTOMINZ.
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Basal cell short, anterior cross-vein present, near base of wing ;
posterior cross-vein always absent. Alule absent.

Life-history. The early stages are known in the case of a few
European species. The larve live in rotten vegetable matter,
stagnant water and similar habitats. They are cylindrical, with
a short, firmly chitinised stigmatic tube at the anal end; the
maxillee not well developed; eye-spots on the head, and the
segment behind the head without means of locomotion.

The pupa is inactive, with two long tube-like anterior stigmata.

The adult flies appear to be widely distributed and to be
common in nearly every part of the world, generally showing a
partiality for moist spots, near water-courses or drains. They
are also found running over leaves near the ground, in outhouses
and closets, on windows, and distributed generally, They are
capable of biting mammals and man, Phlebotomus having been
kuown as a blood-sucker for many years. Psychode is said to
attack the ankles of persons sitting quietly at a table; this is
unlikely, but Pericoma might possibly do so.

The Psycuopipz, as a family, are easily recognisable after a
little experience, from their small size, hairy wings and pubescent
bodies and (in Psycmopiyz) comparatively short legs. Though
similar in venation to the Curicip® at first sight, a brief inspec-
tion enables the beginner to separate them without difficulty. In
the first place the posterior cross-vein is always absent, and the
anterior cross-vein is much nearer to the base of the wing than
to the middle (the latter being the case in the Curicipz). In the
second place the antenna are verticillate in both sexes, never
plumose as is so conspicuounsly the case in male Culicids. The
short legs easily separate the Psycmoninz, but the PHLEBOTOMIN B
have legs almost as long and slender as have the mosquitos, and
in this subfamily the venational characters are the most reliable
means of ready identification. Confusion with any other family
than CuricipE is hardly likely. The Cuironomip®E and Crcr-
DOMYIDE, which bear some resemblance to them, are at once
known by their much less complete venation and, less easily, by
other structural characters.

Table of Subfamilies.

The 7th longitudinal vein absent or incon-
spicuous, * The 2nd longitudinal forks
at, or only very little before, the middle
of the wing, ~Prongs of upper branch
always fork beyond middle of wing (in
P. malabaricus, at the middle). Genitalia

* In Phlebotomus papatasii an exceedingly short 7th longitudinal vein ocenrs
at the base of the 6th, running almost direct to the wing-margin. It is liable
to be entirely overlooked, but Grassi figures it, and it is found in P, perturbans

Meij.
02
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of the male with three pairs of append-

ages; ovipositor of female without a

horny scimitar-shaped pair of valves.... Phlebotomine, p. 199.
The 7th longitudinal vein conspicuously pre-

sent. The 2nd longitudinal forks quite

near the base of the wing; always before

the first fourth of the wing’s length,

Prongs of upper branch always fork before

middle of wing. Genitalia of the male

with two or three pairs of appendages;

ovipositor of female consisting of a con-

spicuous horny scimitar-shaped projecting

appendage, forming a pair of valves .... Psychodinz, p. 217,

Four genera are recognised here in the Psycmopivz, Psychoda
and Pericoma, which never possess conspicuously scaled wings and
conspicuous chaetee together in the same species; * and Brunettia
and Parabrunettia, in which both scaled wings and tolerably or
very conspicuous chete on the flagellar joints of the antenne are
simultaneously present. I am still much in doubt, however, as
to the limits of both these latter genera.

Faton’s genera are, to my thinking, untenable,t yet the group
of species with thickly scaled, broad wings, generally with hairs
closely covering the surface also, and with distinct chate on the
flagellum, seems a well-defined one; all of these possess the vena-
tion of Psychoda except superstes, which, being the first species
described, must remain the genotype of Brunettia.

In the present state of our knowledge it appears to me that it
will eventually be found that the three genera Psyckoda, Pericoma,
and Parabrunettia all possess some species with and some species
without: (1) areas of conspicuous extent on the wings covered
with scales; (2) hairs on the surface of the wings in addition to
those on the veins; and (3) some species with the 2nd longitudinal
vein forking before the origin of the 3rd longitudinal vein, whilst
other species have the fork beyond the origin of the 3rd vein.
None of these can by any means be regarded as generic characters,
but they serve very well as primary divisions of the species into
groups.

The genital organs have not occupied much attention hitherto,
but Dr. Annandale is engaged to some extent on their examination.
In dried specimens their exact observation is always difficult.

The presence of the spiral chzte on the antenne (so con-
spicuously developed in Brunettia superstes) in Psychoda distincta,
Pericoma spinicornis, and margininotata, though much inferior in

¥ « Conspicuous ” is.emphasized, as very small cheetse (differing only in size
from those in Parabrunettia), are found by Dr. Annandale to be present in
some species of Pericoma. They appear to be absent in most species of
Psychoda.

t The creation of a number of genera in Psycnopipz, based on variations
in the scales on the wings, seems wholly undesirable, as tending to reduce the
family to the level of taxonomic absurdity at present happily to be found only
in the CuLicipZ,
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size, affords a further point on which to separate or substantiate
species, but they must not be regarded as of more than specitic
value. Dr. Annandale has also discovered in Psychoda bengalensis
and nigripennis a previously overlooked peculiarity in the shape
of a pair of very small bifid chate on each joint (except the last)
of the flagellum, having the appearance of two pairs of cow’s horns.
They may, quite possibly, be present in some other species, but.
require very minute examination, being almost transparent.

Subfamily PHLEBOTOMIN /&.

The principal characteristics of this subfamily are :—(1) the
absence of the 7th longitudinal vein, or its reduction to extreme
shortness, so much so as to be easily overlooked ; when present it
runs direct to the wing border, no part of it being parallel to
either the 6th longitudinal or the margin of the wing; (2) the
forking of the 2nd longitudinal vein, which takes place usually at
or very little before the middle of the wing, in contradistinetion
to the PsYCHODINE, in which it forks quite near the base of the
wing. Moreover, the prongs of the upper branch of the 2nd
longitudinal vein always originate beyond the middle of the wing.

Characters of secondary value are the structure of the male
genitalia, which possess three pairs of clasping appendages. In
the female no horny ovipositor can be seen.

The PHLEBOTOMINE are comparatively easily separated from
the Psycmoning, not only by their two primary distinctions, but
by their general appearance, which is always more elongate and
slender, the wings being much narrower and the legs considerably
longer than in the latter subfamily. They have a tolerably close
resemblance to the CuLICcIDE, as contrasted with the short, robust,
squat, short-legged, broad-winged PsYcHODINZE,

(Genus PHLEBOTOMUS, .Rond.

Flebotomus, Rondani, Men1. prima Ditt. Ital. p. 12 (1840).
Cyniphes, G. Costa, Ann, Accad. Aspir. Natural. i, p. 4 (1843).
Hebotomus, Rondani, Ann. Soc. Ent, France, (2) i, p. 264 (1843).
Hemasson, Loew, Stett. Ent. Zeit. v, p. 115 (1844).

GEexorYPE, Bibio papatasii, Scop.
Head small and rather elongate, prominent, somewhat flattened;
the underside produced into a blunt snout, from which issues the

fairly prominent proboscis, narrow, cylindrical, and hairy, capable
of piercing the skin of man and animals.* Palpi considerably

* Newstead fully describes the mouth-parts (Bull. Entom. Research, ii,
p- 59, 1911); and both he and Grassi describe the internal anatomy of P.
papatasii, Scop., rather fully.
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elongate, cylindrical, pubescent, of four obvious elongate joints. *
Antenne long and slender, 16-jointed; scapal joints short and
thick, the 2nd more or less spheroidal; flagellar joints much
thinner and longer, the 1st usually much longer than any of the
others, which diminish gradually in length to the tip; all the
flagellar joints distinctly verticillate. In at least some species
there is on each joint a pair of small distinetly geniculated spines
just before the middle.t Eyes oval, more or less emarginate,
separated in both sexes by a broad frons. Ocelli absent. Zhorax
much arched, densely pubescent; scutellum small ; metanotum
rather well developed. Abdomen elongate, lincar, narrow, eight-
jointed, thickly haired. Genitalia of male consisting of three pairs

Fig. 26.—Phlebotomus papatasii, Scop. Q.

of clasping appendages, proceeding from two lateral common
stems: or they mny be deseribed as forming a single pair of three
(vertically) branched claspers, working horizontally. The upper
pair is two-jointed, the first joint the longer and larger one; the
second joint generally, but not always, pointed at the distal end,
but always bearing some stout chetee; the intermediate pair are

* Some authors have claimed that there are five joints to the palpi, the first
very small, but until the question is placed beyond doubt it is preferable to
regard the first section as a basal cone, or in some cases as a constriction of the
first true joint. In Newstead’s drawing of the palpi of P. minutus, Rond., a
small first joint, making five in all, is clearly shown.

t Probably Grassi refers to these in his “ here and there one can observe a
short hair curved and relatively thick,” without recognising their true nature,
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one-jointed, and much smaller, generally thin and leaf-like ; the
lower pair are one-jointed, but narrow and elongate, slightly
curved. These latter arise from a subgenital plate which repre-
sents the ventral surface of the ultimate abdominal segment, the
upper parts being absent. A flexible, very slender intromittent
organ is present, projecting from between the intermediate appen-
dages, and consists of a pair of very slender delicate valves, from
which a pair of chitinous fllaments can be extended. In the
female the external genitalia are simple, “ consisting of two pairs
(a superior and an inferior pair) of compressed, more or less leaf-
like appendages covered with sensory hairs” (Annandale). They
become distorted in dried specimens, but may be restored by
maceration in caustic potash. * There is no horny ovipositor as in
PsycnopiNE. Legs long and slender, clothed with small scales
and pubescence ; cox® lengthened, tibiee with small apical bristles.
The relative lengths of the different joints of the legs vary accord-
ing to the species.t Wings rather narrow, varying with the
species, lanceolate, or with the tip more or less pointed. Auxiliary
vein very short, ending in the costa much before one-third of the
wing’s length ; 1st longitudinal vein ending at about two-thirds
of the wing; subcostal cross-vein at tip of auxiliary vein; the
2nd longitudinal vein forked near the middle, the upper branch
again forked at or before half its length; 3rd vein originating
near base of xing (at least in basal third of wing), ending at tip
of wing; anterior cross-vein always at basal angle of 3rd vein

4th vein forked more or less near its middle, the fork sometimes
before, sometimes beyond the fork of the 2nd vein, according to
the species ; 5th and 6th veins long, 7th absent or extremely short.
All the veins nearly straight or only gently curved. The single
basal cell very short. Posterior cross-vein probably present I in
all species, but indistinet. § All the veins finely pubescent, but

* In the descriptions of the genital organs under each species I am indebted
almost wholly to the work of Dr. Annandale, and to a great extent also in the
descriptions of other specific characters.

How much value may be placed on these proportionate lengths when the
differences are very slight it is impossible at present to say. It is best not to
place too much reliance on fractional differences.

} Schiner says it is absent, but so many figures have come before me with {
present that it probably does esist though seen with difficulty. It is hardly
likely to be present in some species and absent in others. .

§ Newstead makes several errors in his terminology of the wings. The
“ subcosta ” (or auxiliary vein) does not turn down into the 1st longitudinal, but
up into the costa, the small connecting vein being the subcostal cross-vein. The
expression that the 2nd longitudinal “ extends almost to the base of the wing "
is unscientific, as all veins begin at their nearest point to the base of the wing,
not vice versi. The 3rd longitudinal does not “ originate from the mid cross-
vein,” but turns out of the 2nd at the usual angle, the anterior cross-vein con-
necting it at the point of angulation with the 4th vein. He speaks of the 5th
vein “ curving upwards and uniting with the 4th” (still apparently considering
the vein to start from the margin of the wing instead of from its basal limit) ;
whereas if there is a short vein joining the 4th and 5th longitudinal near
their bases, it is the posterior cross-vein. ~ His remaining remarks are therefore
erroneous, consequent on his misnaming the veins from the first.



202 PSYCHODID E.

no hairs on the surface of the wings ; scales practically absent, or
confined to a few small ones at the base of the wings. Alulee and
anal lobe of wing absent ; squams absent. Halteres rather large ;
clubs oval, with smull concolorous scales at the base.

Range. India, Southern Europe, Northern and Tropical Afriea,
the southern part of the United States, and Central and South
America.

Life-history.* The larva is known to live in crevices in stone
walls, preferring those within one or two feet of the ground
where some moisture is always obtainable, and it also occurs,
according to Grassi, in corners of cellarsand in undisturbed heaps
of miscellaneous animal, vegetable, and mineral refuse. Yet it
seems to have been seldom actually obtained, Mr. R. Newstead,
who made a special visit to Malta for the purpose of finding its
breeding-places and studying more closely its life-history, having
found but two larvee after a most protracted search in all the likely
localities in the island.

The eggs hatch after nine days, but must be kept in a moist
atmosphere.t  The larva is cylindrical, distinetly caterpillar-like,
white or yellowish white, the caudal bristles long and black. The
head is broadly pyriform, with various hairs; the antennz have
three segments, the first two being very minute ; the mouth large,
provided with blunt teeth. The twelve segments of the body after
the head bear four or five hairy spines each on each side, and there
are two pairs of anal bristles, one pair nearly as long as the body,
the other pair very short. Length of body about 2} millim.

The pupa is somewhat S-shaped, viewed laterally ; the thorax
with large wing-sheaths, apically pointed and well clear of the
body, the segments of which are distinctly visible; the head is
elongate and somewhat triangular in outline; the legs extend a
little beyond the wing-sheaths, and the dried larval skin with its
long anal bristles is attached to the tip of the pupa.

The species of Phlebotomus are quite small, delicate brownish or
vellowish moth-like hairy flies, closely resembling other members
of this family. Trom their first recognition they have been known
to be blood-suckers, as testified by their generic name. They
occur in the basements of houses, bath-rooms, and out-houses,
and are in the habit of attacking the ankles whilst one is sitting
at table during the evening. Some species may be wholly sylvan,
but probably many can be taken «at light” in their respective
localities. Phlebotomus has been proved to transmit a special
three days fever (Pappatacifieber) in Southern Europe, and this
fever is believed to occur also in some parts of Northern India.

* The description of the larva and pupa herein offered is compiled from
Newstead’s account (Bull. Entom, Research, ii, p. 47) which is mostinstructive.

+ Newstead’s report on the oviposition of }3 papatasii in captivity is most
interesting, the female lying ou her back and ejecting the eggs forcibly to some
distance.

{ Bee Doerr, Franz and Taussig, “ Das Pappatacificter” (Leipsig and
Vienna, 1909), and Wall, Indian Med. Gazette, x{)vi, p. 41 (1911).
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Table of Species.

. The 2nd longitudinal vein forks nearer

middle of wing than at one-fourth.
Petiole of 1st submarginal cell always
much longer than one-third of the cell’s
length, except in himalayensis, in which
it forks exactly at one-third ..........
The 2nd longitudinal vein forks exactly
at one-third of the wing. Petiole of 1st
submargigal cell only one-third as long
asthecell ........................

. Tip of 1st longitudinal vein either about

half-way between fork of 2nd vein and

tip of wing, or nearer tip of wing .
Tip of lst longitudinal vein distinetly

nearer fork of 2nd vein than tip of wing.

. Fork of upper branch of 2nd longitudinal

vein nearer fork of 2nd vein than tip of
1st vein. Wing comparativly lanceolate ;
fork of 2nd vein beyond that of 4th vein.
Colour of insect yellowish grey. Geni-
talia of male with three cheetee at tip ..
Fork of upper branch of 2nd longitudinal
vein nearer tip of Ist longitudinal vein
than fork of 2nd vein................

. Wing broader; fork of 2nd vein before

that of 4th vein. Colour of insect dark
greyish brown. Genitalia of male with
both the middle chzte median. Hind
femur between one-half and three-
quarters as long as its tibia, and dis-
tinctly longer than the metatarsus,
which is shorter than the rest of the
tarsus. Length 22 mm. ............
‘Wiug lanceolate: fork of 2nd vein and
that of 4th vein practically opposite one
another. Colour of insect silver-grey.
Genitalia of male with the middle
chzte subapical. Ilind femur nearly
as long as its tibia, more than twice
the length of the metatarsus, which is
shorter than the rest of the tarsus.
Length 13 mm. ....................

. Fork of npper branch of 2nd longitudinal

barely before tip of 1st longitudinal
vein.*  Sides of thorax conspicuously
paler than the dark dorsum. Genitalia
of male with two cheete at tip and
three median ones. Ilind femur less
than half as long as the tibia, distinetly
shorter than the metatarsus, which is
longer than the rest of the tarsus .......

203

[p. 204.
kimalayensis, Ann.,

perturbans, Meij., p. 205.

minutus, Rond., p. 206.

[p. 207.
argentipes, Ann. & Brun.,

as occasional individual exceptions occur,

* Implicit reliance must not be placed on absolute precision in this point,
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Fork of upper branch of 2nd longitudinal
vein some little distance before tip of
1st longitudinal vein. Thorax more
uniformly concolorous .............. 6.

6. Length 3-32 mm. Wings comparatively
broad. Colour of insect golden grey.
Genitalia of male with two chwte at
tip and three median ones. Hind legs

as in P. argentipes ... .. PO major, Ann,, p. 210.
Length 2% mm. Wings narrower or
moderately broad ................ 7.

7. Wingsnarrower. Colour of insect yellow-
ish grey. Genitalia of male with three
chete at tip and two median ones.
Hind femur between one-half and three-
quarters as long as the tibia, and nearly
twice as long as the metatarsus, which
is shorter than the rest of the tarsus .. papatasit, Scop., p. 211.

‘Wings moderately broad. Colour of insect
rather dark brown. (The male un-
known.) Hind femur about half as
Jong as its tibia; equally as long as the

metatarsus, which 1s equal in length to %nrgentz'pes, var. margin-

the rest of the tarsus «.......oouv.. atus, Ann., p. 209,

8. Length 2& mm. Wings purplish, iri-
descent. Genitalia of male with four
chaete (2 apical, 1 subapical, 1 median). malabaricus, Ann., p. 214,

Length 8 mm. Wings uniformly pale
brownish grey. Genitalia of male with
five chete (2 apical, 3 median) ...... zeylanicus, Ann,, p. 215.
The variety marginatus, Ann., of argentipes is given a place in
this table of species because it fallsin a different primary division
of the genus to that in which the typical form is found, and it
might otherwise easily be mistaken for a new species.

144. Phlebotomus himalayensis, Ann. (PL IV, fig. 10.)

Phlebotomus himalayensis, Annandale, Rec. Ind. Mus. iv, p. 50,
pl. iv, fig. 2, and pl. vi, fig. 7 (1910).

3 Q. Body covered with yellowish grey bristly hairs, giving
the usual silvery reflections, the dorsum of the thorax being rather
darker than the sides.

Head : rostrum rounded at the tip, stout and elongated.
Antennz normal, with two circlets of flat scales and one
of flattened hairs on the 2nd scapal joint. Palpi five-jointed,
the last the longest. ZThoraxr much as in P. minutus, the
dorsum rather darker than the sides, but without the relative
difference that there is in P. argentipes. Abdomen much as in
P. minutus. Genitalia of male with the distal joint of the upper
appendages about half as long as the proximal, bearing at the tip
three pointed chetee, each of which is slightly shorter than the
joint ; intermediate appendages simple, pointed, curved down-
wards at the tip; lower appendages slender, distinctly elbowed,
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rounded and slightly clubbed at the tip, nearly as long as the
basal joint of the upper appendages and devoid of chitinous
spines ; intromittent organ with two elongate, slender valves,
which are truncated at the tip. In the female the appendages
are short and broad, the upper ones not uch longer than the
lower. Legs concolorous with the body; anterior femora, tibiz
and tarsi all about equal in length, except that the tarsi appear
rather longer ; hind femora longer than anterior pairs, their tarsi
distinetly longer and about equal to the hind tarsi in length.
Wings narrow. The 1st longitadinal vein ends at about three-
fourths of the wing; the 2ud forks a little before the middle,
barely beyond the fork of the 4th vein; the upper branch of the
2nd vein forking at one-third of its length.

Length 22 millim.

The species occurs in the Himalayas, between 4000 and 7000 ft.,
Naini Tal and Bhowali, Kumaon distriet (Zmms and Lloyd) ;
Kurseong, Darjiling district.  Apparently common in both
districts in May, June, and July.

Types, 3 and 2, in the Indian Museum.

Closely resembling P. minutus but rather longer and more
yellowish. The anterior branch of the 2nd longitudinal vein
forks much sooner than in minutus, and the fork of the 2nd vein
is slightly beyond, instead of slightly before, the fork of the 4th
vein.

145. Phlebotomus perturbans, Mezj. (Pl 1V, fig. 11.)

Phlebotomus perturbans, Meijere, Tijd. v. Ent. lii, p. 201, pl. xii,
fig. 13 (1909); Annandale, Rec. Ind. Mus. iv, p. 47 (1910).

3 2. Body with bristly hairs reflecting silvery lights from all
arts.
i IHead: rostrum short and thick, rounded at the tip. The
1st scapal joint barely longer than the 2nd, the latter with a circlet
of curved scales. Palpi long, five-jointed ; 1st joint very short,
the 2nd and 3rd much longer than the 4th, the 5th the longest.
Thorax much as in P. argentipes except that the hairs are shorter.
Abdomen relatively shorter than in P. major, clothed with
recumbent, bristly, brownish grey hairs and with a few upright
curved ones on both dorsal and ventral surfaces. Genitalia of
male with upper appendages very long, the distal joint much
shorter than the proximal, bearing four chztz, which are less
than half as long as the joint and are arranged in two pairs, an
equal pair at the tip and the other (in which the two chatz are
not equal) on the inner surface about half-way along the joint;
the proximal chate are blunt, the distal ones pointed. . The
intermediate appendages without a ventral lobe, slender, pointed,
with the tip curved; lower appendages shorter than the Dasal
joint of the upper ones, slender, bearing at the tip a bunch of
long stout bristles ; intromittent organ very slender, the valves
rounded at the tip ; the genital filaments well developed. 1n the
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female the upper appendages are considerably larger than the lower
ones, both leaf-like and rounded at the tip. Legs mainly concolorous
with body, cox@e and trochanters yellowish, extreme tips of femora
with a few minute silvery white scales, more conspicuous than in
P. argentipes. Hind leg two and a half times as long as the
head and thorax; the femur a little more than half as long as
the tibia, slightly longer than the metatarsus, which latter is
distinetly shorter than the other joints together. Wings bluntly
pointed, the hairs on the costal border darker than in P. argentipes;
1st longitudinal vein ending at two-thirds of the wing; fork of
2nd vein distinetly before centre of wing and of fork of 4th,
which latter occurs at the middle of the wing; petiole of 1st
submarginal cell equal in length to the cell; the 7th longitudinal
vein is distinetly present but very short.

Length 23-3 millim.

Type in the Amsterdam Museum.

Abundant in the jungle at the base of the Eastern Himalayas
at the beginning of the rainy season, large numbers flying to light
at Sukna, 500 ft. Darjiling Hills, on the evenings of July st to
3rd, 1908 (dAnnandale). It has not been recorded from
anywhere else except, of course, originally, from Java. This
species may be distinguished rather readily from all other
Indian ones except P. malabaricus (according to Dr. Annandale)
by its dark brownish colour.

146. Phlebotomus minutus, ond.

Ilebotomus minutus, Rondani, Ann. Soc. Ent. France (2) i, p. 265
(1813).

Phlebotomus sp., Howlett, in Maxwell Lefroy’s ¢ Indian Insect Life,”
p. 559, fig. 358 (1909).

Phlebotomus babu, Annandale, Rec. Ind. Mus. iv, p. 49, pL. iv, fig. 1,
and pl. vi, fig. 3 (1910).

3 2. Body with silvery grey appearance and reflections (*‘ dull
golden ochreous” according to Newstead); the thorax and
abdomen appearing darker in certain lights, clothed with re-
cumbent dull golden ochreous hairs.

Head : rostrum prominent, but somewhat short and arched.
The 2nd scapal joint with several rows of flat scales; flagellum
nearly normal. Palpi apparently five-jointed, the 1st joint very
short but distinet, a lttle clubbed at the tip, 2nd twice
as long as 1Ist, and half as long as the 8rd, which is much
the longest, 4th thinner and shorter than the 3rd, 5th longest
of all, very narrow cylindrical. Zhoraw covered with pale
ochreous hairs, with a few intermingled black hairs. Abdomen
rather short, clothed with closely set, upright hairs of different
lengths, and with a dense fringe of upwardly curved hairs running
along each side of the abdomen near the ventral surface. Genitalia
of male with the upper appendage having the basal joint stout,
about twice as long as the distal one, which bears four pointed
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equal or subequal chwmte; the chmte rather longer than the
joint, situated two at the tip and two at a short distance from it
intermediate appendage short, blunt, with the ventral lobe
represented by a short process on its ventral margin ; the lower
appendage club-shaped, distinctly elbowed, about as long as the
basal joint of the upper appendage, bearing (in addition to slender
bristles) several chitinous spines at the fip and on the ventral
surface. 1In the female the upper appendage is long and narrow,
somewhat curved, the lower one less than half as long, straight.
Legs concolorous ; the hind leg rather less than twice as long as
the thorax and abdomen; the femur slightly shorter than the
tibia, which is more than twice as long as the metatarsus, the
latter less than half as long as the femur, shorter than the
remaining tarsal joints together by halt its own length.
Wings narrow, bluntly lanceolate. The 1st longitudinal vein
ends at three-fourths of the wing, the 2nd vein forking just before
the middle, the upper branch forking at half its length ; the 4th
vein forking at or immediately before the middle.

Length 21 millim.

The species occurs in the southern part of Europe; in the
Indian Empire probably all over the plains. Dr. Annandale has
examined specimens from Rawalpindi, September (C. W. Mason);
Quetta, Chitral, Allahabad, October (4. D. Iiums) ; Rajmahal, on
the Ganges, July; Asansol, February (Paeiva); Purneah, Pusa
(Howlett) ; Madhapur ; Puri, Orissa: Calentta at all times of the
year; Port Canning; Igatpuri, Western Ghats, Bombay, in
November ; Poona ; Kirkee; Rambha, N.E. Madras ; Trivandrum,
Pallode and Maddathorai in Travancore in November ; and Pera-
deniya, Ceylon.

Ty pe, the whereabouts of this is uncertain.

The smallest of the Oriental species. It is nearly allied to
P. argentipes, in company with which it is often taken, and from
which it may be distinguished by its smaller size and narrower
wings. Newstead notes that this species, which occurs in Malta,
is extremely active and has the peculiar habit, at any rate when in
captivity, of ¢ whirling round and round with great rapidity, so
rapidly at times as to render itself almost invisible.” Dr. Annan-
dale regards this as a silvery grey species, but according to
Newstead the prevailing colour is dull golden ochreous.

147. Phlebotomus argentipes, Ann. & Brun. (PL 1V, fig. 5.)

Phlebotomus argentipes, Annandale and Brunetti, Ree. Ind, Mus. ii,
p. 101 (1908).

Var. Phlebotomus marginatus, Annandale, Spol. Zeyl. vii, p. 62,
fig. 7 (1910).

38 Q. Head brownish, varying towards yellowish in individuals,
with concolorous thick bristly hairs. Eyes large, black, emarginate
above ; frons narrow. Proboscis stout, elongate; rostrum with
upright curved bristles ; palpi five-jointed, 2nd joint more than half
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the length of the 3rd, which is a long as the 4th and 5th together.
Antenna@ with 1st scapal joint short, rather slender; 2nd sub-
spherical, bearing a circlet of about twelve slender, spatulate,
curved scales, and (nearer the base) a circlet of siiff flattened
bristles. Flagellum with three or four somewhat irregular
verticils of stiff fine hairs to each joint; 1st joint double the
length of the 2nd, the remainder gradually diminishing in
length. Zhorax covered with brown, or brownish yellow, thick
bristly hair, with bunches of long, blackish, more or less erect,
curved, flattened, bristly hairs, which exhibit silvery reflections in
certain lights ; these arise from sockets provided with raised rims.
Sides of thorax cream-coloured, conspicuously lighter than the
dorsum, with bristly bairs around the base of the legs only.
Scutellum dark, and, with the metanotun, covered with eoncolorous
hairs. Abdomen slender and cylindrical in both sexes, closely
covered with blackish bristly hairs, the emargination of the
segments often blackish. Genitalia of male with all the appen-
dages long and apparent ; the upper appendages with the distal
joint considerably shorter than the proximal one, bearing five
stout pointed cheetz, each nearly as long as the joint, arranged as
follows :—a single chata at a point about a third of the length of
the joint from the base, a pair of slightly unequal chetz near the
middle of the joint, and a terminal equal pair ; the proximal joint
slightly longer than the last apparent segment of the abdomen ;
the intermediate appendages small, consisting of a stout, bluntly
pointed, dorsal lobe and a small ventral lobe which is a minute
pointed process bearing a bunch of bristles at the tip and attached
to the ventral margin of the dorsal lobe ; the inferior appendages
somewhat slender, laterally compressed, longer than the basal
joint of the upper ones, obliquely truncated, devoid of spines,
covered with stout hairs, which form a dense brush at the tip of
the appendage ; a distinet elbow not far from the base of the
appendage; the intromittent organs are relatively long,
ensiform, consisting of two slender, pointed lateral valves,
between which a pair of long filaments can be protruded. In the
female the upper appendages somewhat widely separated from
the lower omes, which are small, pointed, and claw-shaped.
Legs very long, the hind pair being about three times as long as
the thorax and abdomen together; femora much shorter than the
tibiw ; metatarsi in all cases at least as long as the remaining
tarsal joints combined. All the legs with strong reflections
making the tibiz and tarsi appear silvery white in certain lights ;
the femora bear narrow flattened spatulate brownish scales and
fine bristly brown hairs similar to those of the body ; the tibie
and tarsi covered with closely impressed angularly bent scales,
and bearing, especially at the joints, slender stiff straight hairs.
Wings narrow, obtusely pointed at tip, nearly three times as long
as broad at the widest part. The 1st longitudinal vein ends just
before two-thirds of the wing’s length, the 2nd forking barely before
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the middle, the upper branch again forking before half its length.*
The 8rd vein begins at one-third of the wing, running straight to
the wing-tip, the anterior cross-vein placed at its basal angle ; the
4th vein forks just beyond the fork of the 2ud longitudinal, its
branches being parallel; 5th vein straight, long; 6th sinuous,
long. Basal cell nearly one-third the length of the wing. Scales
are present at the base of the wing only, the whole wing having
an iridescent silvery grey appearance, though the colour may be
best described as smoke-grey ; in many specimens the wings are
practically clear, with pale brownish yellow or yellowish grey
hairs arranged in the usual divaricate method along all the veins.

Length about 2 millim.

Probably distributed all over the plains of India, as it occurs, at
least in Calcutta, at all times of the year. In the Indian Museum,
from Port Canning, Rajmahal (Feb., July), Asansol and Pusa, in
Bengal ; Poona ; Lucknow ; Madras ; and at Pallode and Madda-
thorai in Travancore State, and also at Peradeniya, Ceylon,
1500 ft.

Types in the Indian Musenm.

This species is easily distinguished, except in the case of females
distended with blood, from all other Indian forms by the strong
contrast in colour between the dorsal surface and the sides of the
thorax. In P. himalayensis the thoracic dorsum is darker than
the sides, but the difference is not at all so conspicuous as in the
present species. It is found in Calcutta throughout the year
but at times is much more abundant, apparently favouring dark
spots in the basement of houses and bathrooms, being also often
attracted at night by the light of a lamp.

Var. marginatus, 4nn.

Q. Body rather darker than in P. zeylanicus.

Legs : the hind leg is less that two and a half times as long as
the thorax and abdomen; its femur about half as long as its
tibia, of the same length as the metatarsus, which latter is equal
in length to the rest of the tarsus; coxw and femora rather bright
shining pale brown. Wings with the 1st longitudinal vein ending
some little way before three-fourths of the wing; 2nd longitudinal
vein forking distinctly before the middle of the wing, the
anterior branch forking distinetly beyond it ; 4th longitudinal vein
forking almost exactly at the middle.

Peradeniya, Ceylon ; a single female taken in May.

Type in the Indian Museum.

Although only a solitary specimen is known, this variety is
apparently a good one. The venation is rather like that of the
typical form of P.argentipes, but the upper branch of the 2nd
longitudinal vein forks distinctly before the tip of the 1st vein,
instead of approximately below the tip ; the wing also is narrower.

* The fork of the upper branch of the 2nd longitudinal vein is sometimes
considerably more basal than shown in Dr, Annandale’s figure, and the wings
are not infrequently much less broad.
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If the relative lengths of the joints of the leg are safe characters,
the variety marginatus holds an intermediate position between
typical P. argentipes and P. major together on the one hand, and
the remaining species together, on the other.

148.. Phlebotomus major, Ann, (Pl IV, fig. 7.)

Phlebotomus major, Annandale, Rec. Ind. Mus. iv, p. 46, pl. v, fig. 4,
pl. vi, fig. 4 (1910).

Phlebotomus sp., Giles, ¢ Gnats and Mosquitos,” 2nd ed. p. 5, fig. 2
1902).

Ph(leboto)mus magor, var. grisea, Annandale, Rec. Ind. Mus. iv, p. 320
1911).

Va(r. I’h)lebotomus perniciosus, Newstead, Bull. Int. Research, ii,
p. 70 (1911).

3. Body covered with bristly hairs giving a uniform golden
grey appearance, with very strong silvery reflections ; disc of the
wings with a bluish iridescence. Legs sometimes darker than
the abdomen.

Head : rostrum somewhat conical, short, truncated in front.
Eyes widely separated, emarginate above. Antenna very long
(if bent backwards they would reach nearly to the tip of the abdo-
men), with scapal joints subspherical, the flagellar ones elongate,
slender, densely covered with soft whitish grey hairs. Palpi with
apparently five joints ; the basal one very short, the 2nd, 3rd, and
4th subequal, each shorter than the 5th. Z%orax: in normal
specimens ground-colour brown, with bright conspicuous golden
yellow hair; in the dark variety much as in P. argentipes, though
usually brighter yellow. Abdomen long and slender, the ground-
colour pale brownish yellow, clothed with long recumbent pale
yellow hairs and with tufts of longer, upright ones on the dorsal
surface. Genitalia of male with upper and lower appendages
similar to those of P. argentipes, except that they are more slender
and elongate, the basal joint of the upper appendage being nearly
twice as long as the last apparent joint of the abdomen; the
intermediate appendages devoid of a ventral lobe; valves of the
intromittent organ slender and blunt; genital filaments well
developed. Legs generally concolorous with the body, sometimes
darker. Hind leg two and a half times a long as head, thorax,
and abdomen ; its femur less than half as long as the tibia, and
considerably shorter than the metatarsus, which is longer than
the remaining joints together. Wings moderately broad and
pointed, the hairs nearly whitish grey. The 1st longitudinal vein
ends at two-thirds of the wing’s length, the forks of the 2nd and
4th veins are opposite one another; the fork of the upper branch
of the 2nd vein some distance before the tip of the 1st vein; the
-petiole of the 1st submarginal cell half the length of the cell.

Length 3-3% willim. )

Outer Himalayas; from the base up to 7000 or 8000 ft.;
Paresnath Hill in West Bengal in April; Naini Tal, Bhowali
(July), Kurseong (April to July), base of Nepalese Himalayas,
Simla (July).



PHLEBOTOMUS, 211

Type in the Indian Museum.
A large pale species, rather easily identified by the bright
golden yellow hair on the thorax.

Var. griseus, Ann.

Dr. Annandale describes a variety grisea in which the colour is
uniformly darker, greyish or brownish, from several examples
taken by him in a house at Kurseong, Darjiling district, 4700 ft.,
in June 1910 ; and he recognised the same variety in the same
house in the following year. Of two specimens in the Indian
Museum, the hair on the thoracic dorsum in one is brownish
yellow, in the other nearly the same as in P. argentipes.

Var. perniciosus, Newst.

A form described by Newstead as a distinet species from Malta
is, according to Dr. Annandale, only a variety of his P. major, an
opinion in which I am inclined to concur, there being no differ-
ences in either the venation or the male genitalia. It has not
been found in India, but it is well to add the general diagnosis,
‘which is given in the words of the author:—

“ Male. Colour immediately after death: XEyes black. Thorax
with or without dull red-brown spots; when present they are
arranged in a triangle, and there is occasionally a similar spot
on the vertex of the head. Thorax and coxa pale translucent
-ochreous; abdomen similar, but sometimes pale smoky grey.
Hairs pallid. Wings faintly iridescent in strong light ; pale drab
in subdued light; costal fringe generally very dark or blackish
.grey, though examples with pale costal fringes are not uncommon.
Legs silvery grey, in a strong light presenting a distinct metallic
lustre ; in certain lights also those segments which lie in shadow
-appear almost black and show up in marked contrast fo those
which are so placed that their surfaces refract the light. In some
lights the under surface of the legs appears distinetly and regularly
-speckled, a character due evidently to the regular arrangement of
the scales. . . .

“ Female. With the palpi, antennee, and legs similar to those of
the male. Wings very slightly larger and broader than those
-of the male.”

149. Phlebotomus papatasii, Scop.

Bibio papatasii, Scopoli, Delicize Faun. Flor. Insub. i. p. 55, pl. xxii,
fig. B (1786). .

Cyniphes molestus, Costa, Ann. Accad. Aspir. Nat,, T, p. 4 (1843)

Flebotomus papatasit, Rondani, Mem, Ditt. Ital, p. 13, pl. (1840).

Hebotomus papatasii, Rondani, Ann. Soe. Ent. France, (2) i, p. 265,
pl. x, iv, figs. 1-4 (1843).

Hemasson minutus, Loew (nec Rond.), Stett. Ent. Zeit, v, p. 115,
pl. i, figs. 1-5 (1844). . .

Phlebotomus papatasii, Schiner, Fauna Austr. ii, p. 630 (1864);
Grassi, Mem. Soc. Ital Sci. (3) xiv, p. 353 (1907); Newstead,
Bull. Ent. Research, ii, p. 73 (1911).

Body covered with yellowish or brownish yellow bristly hairs
3
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(said by Grassi to be sometimes darker, even nearly brown, in
some females).

Head ; from occiput to tip of proboscis, longer than length of
thorax. Vertex and occiput with long bristly hairs. Proboscis
elongate, rather suddenly narrowed at half its length, tip blunted.
Palpi two-thirds as long as the antennz ; situated beyond the last
of two or three small transverse bulges or folds towards the lower
part of the base of the proboscis. The Ist palpal joint elongate,
cylindrical, slightly bent at base, a little constricted below at the
bend, giving the appearance of a very short basal joint ; 2nd joint
subequal to 1st in length, a little thicker; 3rd shorter, 4th as
long as the 1st. The first two bear soft hairs, the 3rd two circlets
of scales, the 4th covered with closely impressed small scales.
Antenn rather less in length than the thorax and abdomen. 1st
scapal joint cylindrical, a little longer than broad; 2nd flattened

Fig. 27. Fig. 28,
Phlebotomnus papatasii, head of Q. Phiebotomus papatasii, palpus.

spheroidal, shorter than the 1st; 1st flagellar joint twice as long
as the 2nd ; the remainder gradually diminishing, elongate-oval,
a little more pointed at the distal end, with a verticel of four long
hairs at the base of each joint, the rest of the joint irregularly and
much more shortly verticillate. ~Z%oraxz considerably arched,
covered with yellowish or yellowish grey bristly hairs; seutellum
small, with concolorous hairs ; metanotum bare. Abdomen closely
covered with short depressed concolorous hairs, and with a row of
longer bristly ones at the hind margins of the segments. Genitalia
of the male with a long 1st joint to the upper appendages, the
2nd joint being very slender, with two chatea beyond the middle,
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one subapical and two apical; all the ch®tz subequal. The
intermediate appendage is trilobed, composed of<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>