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PREFACE.

‘I'ng history of this volume has been one of delays, due to the
changes in official posts of the original authors. 1In the first
place Major Patton, I.M.S. (until recently Dutton Memorial
Professor of Entomology in the University of Liverpool),
and the present first author (R. Senior-White), after working
for four years in close conjunction, though actually together
only for short periods in 1920 and 1923, commenced, in the

Records of the Indian Museum, a series of revisions of
individual groups of the family now treated, with the view
ultimately of combining these into a volume in the ¢ Fauna
of British India ’ series. Some parts of this revision were to
appear jointly, but the majority of groups were apportioned
out by mutual agreement for individual authorship. In
this way the genera Sarcophaga and Musca * had appeared
before unforeseen events made further progress far more
difficult ; though meanwhile the editor of the °Fauna’
series had definitely contracted for the present volume. In
the first place, Major Patton left the University of Edinburgh
and went to China on the Kala-Azar Commission of the
Royal Society, thus bringing all further work on the subject
by him to a lengthy pause. The present first author (R. Senior-
White) had just completed the remaining revisions which
fell to his share when, in 1925, he was called to work, in India,
which made systematic work almost impossible. In any case,
the material for the revision of the remaining groups was not,

* The_ original intention was to cover the Muscid®, sensu antiquo.
After M}SS Aubertin’s cessation of official work in 1935 the Muscide,
as restricted to-day, had to be omitted from the volume.
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with him, even had he been in a position, under the original
arrangement, to undertake them. Thus for several years
the whole scheme was in abeyance, and Professor Patton
finally found himself®in a position in which he was unable
to see his way to take up the revision of the remaining groups,
or the final collation into a ¢ Fauna ’ volume, within a reason-
able time. He then renounced all intention of continuing
the work, s¢ leaving the other author (R. Senior-White),
who had just returned to England on leave (1930), with the
idea that the volume could then be put together, in a quandary.
He was not in a position to complete the revisions of the groups
allotted to Prof. Patton during a six months’ leave, as well
as the putting of the volume together. At this point the
second author (D. Aubertin) of the present volume stepped
into the breach, and, taking over the uncompleted revisions
(which, as separate papers, will now never all appear),
collaborated with the survivor of the original partnership
from 1930 to 1934.

After another period of leave, in 1934, when the work was
beginning to take form, the second author (D. Aubertin)
resigned her post at the British Museum (Natural History)
on marriage. Her manuscripts were handed to the again-
deserted first author (R. Senior-White) when he came to
London on leave in 1938, and have by him been put together
into final form. Miss Aubertin was succeeded at the Museum
by the third author (J. Smart), whose part in the preparation
of the volume has consisted mainly in helping the first author
with the final preparation of the manuscript and in seeing
the volume through the press.

It is hoped that all literature appearing up to the 1936
edition of the °Zoological Record ’ has been covered. An
Appendix giving the names of species described from 1936
up to the end of 1939, with references, has been prepared,
and will be found at the end of the volume (p. 282).

Though it appears in the ‘ Fauna of British India ’ series,
the volume takes cognizance of the species of the entire
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Oriental region. This is a new departure in this series, but
so widely are the species of this family distributed, and,
compared with the more attractive grpups of insects, so
little collecting has been done, that the Editor agreed to the
above extension of plan. When Assam and Burma have:

Sketch-map of the Malay Peninsula, the Malay Archxpelago
and adjacent lands.

Line I is Wallace’s line of division between the Australian and the
Oriental faunas.

Line IT is a line worked out by Rodenwaldt and de Rook (in ¢ Malaria,’
by J. G. Overbeek and W. J. Stoker. Batavia: Kolff & Co.)
showing the apparent division between the Australian and the
Oriental Anopheline (Mosquito, Diptera) faunas.

Wallace’s Line is the division used in this volume.

been adequately worked it is probable that many of the
species here included from farther Eastern areas alone will
prove to be Indian in the ‘ Fauna ’ sense.

As regards the order Diptera, the limits of the Oriental
region are far from certain. Wallace’s Line ‘is. certainly
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not the boundary to Diptera that it is to the Vertebrata.
The boundary would appear to lie farther Kast, between
Celebes, or Amboina, and Papua (see Map). Another great
difficulty is in regard to China. The boundaries of the
Palzarctic and the Oriental in that country are quite un-
defined. Chinese species have therefore been included when
their locality of origin appears to be definitely within or in
the neighbourhood of the Oriental region, 7. e., Yunnan, and
the south-east coast up to the Formosa Channel, and including
that island.

These debatable lands are, however, far from the official
boundaries of the ¢ Fauna ’ series, and it is hoped that for
workers in India, Burma, and Ceylon all likely accretions
to their faunas, which have already been described- from
beyond the official boundaries, have been included. But a
worker in Central China, or the farther Dutch Indian islands,
using this volume, would not be safe in concluding that any
species collected but not found described in it was *“ new.”

It is not claimed that the present volume can possibly
compare with that on the Culicinz, in the same series, as an
exhaustive exposition of the extent of the dipterous fauna in
Calliphoridee. Unlike the author of that volume, we have
not had the advantage of several years special duty collecting
throughout the area treated, enabling material to be taken
in all kinds of remote spots likely to yield additions to the
tale of species; nor do Muscoids, unlike Culicide, attract,
to the extent they deserve, the attention of medical entomo-
logists, so as to produce a steady stream of material from all
parts of the Empire. The present volume can only be con-
sidered as a foundation for future work. We have heard
it said that the best recommendation that a volume of the
¢ Fauna ’ series can have is that it so stimulates interest in the
group that the volume becomes out of date in a few years
through the subsequent addition of new species described,
owing to its rendering certain that the species before the
describer is really new.. In ecarlier volumes dealing with
Diptera this has certainly been the fate of Brunetti’s ¢ Nemato-
cera.” May it likewise be the fate of our own !
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The Authors are greatly indebted to the Editors and
Publishers of the following Journals for their kind permission
to reproduce certain illustrations and, when available, for the
loan of blocks :—

Annals and Magazine of Natural History,
Annals of Tropical Medicine and Parasitology,
Bulletin of Entomological Research,

Bulletin of the Fan Institute, Pekin,

Journal of the Linnean Society of London,

Memoirs of the Department of Agriculture, India:
Iintomological Series,

Proceedings of the Linnean Society of New South Wales,
Proceedings of the Zoological Society of London,

Proceedings of the United States National Museum,
Washington,

Records of the Indian Museum, Calcutta,

Transactions of the Royal Entomological Society of
London,

Deutsche Entomologische Zeitschrift,
Konowia,

Miscellanea Zoologica Sumatrana,
Natuurhistorisch Maandblad,

Spolia Zeylanica,

Supplementa Entomologica,

and to the Director of the British Museum (Natural History)
for an illustration from ‘ The House Fly.’

Original drawings have been prepared by Mr. Engel Terzi,
Miss B. Hopkins and Miss M. Mackay.

R. SENIOR-WHITE,
D. AUBERTIN,
JOHN SMART.
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ERRATA.

P. 190. Stomorhina, Key.to Species :
Couplet 6, first line, should lead back to couplet 5.

P. 212-215. Sarcophaga, Key to Species :
Couplet 7 should have a third alternative :—
“ Aidecagus otherwise formed ....8.”
Couplet 18, second alternative, “ 24 ** should read “ 25.”

Couplet 31, second alternative, should read ‘“ 36,” not
(13 37.77

P..110. Tig. 53 is upside down.






INTRODUCTION.

Ix this section it is proposed to deal with the general structure,
morphology, anatomy and bionomics of the CALLIPHORIDAE as
concisely as possible, stressing only those features which are
of importance in the work of the systematist. Specialists
in search of further information will hardly need to have
their attention drawn to the monographs of ILowne and
Hewitt, the text-books of Patton and Cragg, Patton and
Evans, and the manual of Townsend. For an exposition
of the external morphological characters specialist and.
beginner alike cannot do better than refer to the introductory
part of Mr. Colbran J. Wainwright’s paper (1928) on the
British Tachinidee, which includes the CALLIPHORIDE of the
present volume *. Important references on morphological
and biological questions have been given in the text, but, in
view of the anticipated appearance of a complementary
catalogue to be published under the auspices of the Indian
Insect Catalogue Committee, these have been reduced to a
minimum,

EXTERNAL ANATOMY.

In describing the parts of the Calliphorid body it must be
»smembered that many of the terms used have been applied
by different authors in different senses. Most of the terms
were coined by systematists, and few of them have any valid
morphological value. In the pages which follow the terms
used are those which convenience, experience and usage
indicate as best. Other equivalent terms, some of which
appear in this volume, are given enclosed in brackets imme-
diately following the term to which they are equivalent.

* The references to these books and papers are :—

Hewitt, C. G. (1914). ‘The House Fly.” Cambridge.

Lowne, B. T. (1890-92). ‘The Blow Fly.” London.

Patton,W.S., and Cragg, F. W. (1913). ¢Medical Entomology.” London..

Patton, W.S., and Evans, A. M. (1929). ¢ Insects, Ticks, Mites, and
Venomous Animals.” Liverpool.

Townsend, C. H.'T. (1934). ¢ Manual of Myiology.’—PartI. Sio Paulo.

Wainwright, C. J. (1928). ‘ The British Tachinide (Diptera).””
Trans. Ent. Soc. Lond. Ixxvi, pp. 139-254. ’

VOL. VI. B



INTRODUCTION.

Fig. 1.—Head, anterior view. (From Wainwright.)

Fig. 2.—Head, lateral view. (From Wainwright.)

Explanation of lettering.

A. Vertex. : M. Epistome.

B. Ocellar triangle. N. Medianz.

C. Frontal stripe. O. Peristome.

D. Parafrontalia. P. Bucce.

E. Lunule. Q. Compound eyes.
F. Profrons. R. Postorbita.

G. Face. S. Occiput.

H. Parafacialia. T. Post-bucce.

J. Frontal suture, U. Face.
K. Antenne. Y. Frontal suture.
L. Vibrissaria.

Bristles.

1. Inner vertical. 5. Parafrontals and parafacials.
2. Outer vertical. 6. Frontals.

3. Post-vertical. 7. Fronto-orbitals.
4. Ocellars. 8. Vibrissze.
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The Body of the Calliphorid fly consists, as in other insects,
of head, thorax and abdomen with the relative appendages.
As in other Diptera, there is an extraordinary development
of the mesothorax, resulting from the complete dependence
of the fly on the mesothoracic wings as organs of flight, the
metathoracic wings having been reduced to small knob-like
organs which apparently have a sensory equilibriating function.
The mouth-parts are haustorial and the genitalia terminal.

The Head (figs. 1 & 2) takes the form of a Memispherical
capsule with its flat side towards the thorax, and connected
thereto by a narrow and extremely mobile neck.

The Compound Eyes (fig. 2, Q) are the most conspicuous
feature of the Calliphorid head, and may occupy one-third
to almost one-half of its surface. In the males of some species
the eyes may be very closely approximated on the antero-
dorsal surface of the head, a condition which may be termed
sub-holoptic to distinguish it from the completely approxi-
mated or holoptic condition found in some other Diptera,
e. ¢., Tabanide, where the approximation is closer than in
the Calhphorldae The eyes of the females are always sepa-
rated by a strip of the surface of the head-capsule, a condition
to which the term dichoptic is applied. The degree of separa-
tion of the eyes may be of systematic importance even within
a genus. The eyes of males may have the facets (lenses,
ommatidia) of the upper part of the eye larger than those
of the lower part (fig. 65). This feature and the presence or
absence of hairs on the surface of the eye may have systematic

significance.

The Antenne (fig. 2, K) (feelers) are, after the compound
cyes, and omitting reference to the buccal apparatus, the
most noticeable feature of the head. They are placed about
tile middle of the anterior convex surface of the head, with
their bases close together, between the compound eyes. Each
antenna consists of three segments, the basal one being
smallest and the third, or terminal one, the largest. The
Arista (style, flagellum), about the morphological significance
of which there has been considerable dispute, is a filiform
appendage of the third antennal segment. The arista may
be bare or haired, in which latter case the hairs are in a dorsal
and ventral row or in a dorsal row alone. The arista has
considerable taxonomic value.

The Ocellar Triangle (figs. 1 & 2, B) (ocellarium,. stemmata) is
a small raised area of the dorsal surface of the head-capsule.

The Ocelli (simple eyes), three in number, are always present,

and are situated close together within the ocellar triangle,
B2
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The Frontal Suture (figs. 1 & 2, J) (ptilinal suture, ptilinoraph,
frontal fissure) is one of the few features of the head-capsule
that, apart from those already noted, has a real morphological
significance. It is a suture in the form of an inverted U
lying close above the insertion of the antennze, with the arms
of the U extending down on either side of them. When
emerging from the puparium (see below, p. 19) the fly
accomplishes this by means of a sack-like evagination of
membranous skin, the ptilinum, that it thrusts out through
the then unclosed suture under the action of blood-pressure.
After emergence the evagination is completely withdrawn,
but the suture remains clearly visible. ‘

The Peristome (figs. 1 & 2, M & O) (mouth, stoma, epistome)
is the edge of the head-capsule immediately surrounding the
buccal cavity, to which, incidentally, the term peristome
has sometimes been applied. Some authors have used the
word to describe a considerable area of the head-capsule
around the buccal cavity on the ventral surface of the head.
The term is best restricted to the actual rim of the buccal
cavity, which is almost ridge-like. The mouth-parts take
the form of a soft and retractile proboscis, and, except for
the palps, whose shape, size, and colour must be noted, offer
few taxonomic characters.

The Occiput (fig. 2, S) is the whole of the surface of the back
of the head towards the thorax. Some authors restrict the
term to that part of this surface which lies above a horizontal
line drawn through the foramen of the neck ; in this case the
term Succiput.-is applied to the lower portion.

The Frons is the antero-dorsal surface of the head-capsule
extending from the upper margin of the occiput, around the
ocellar triangle, forward and down between the compound
eyes to the frontal suture, and further down on either side ¢
it to an extent that varies with the usage of authors. It may
be taken to end at a line drawn horizontally through the bases
of the antennz, there being no morphological character by
which to define its lower limits. The frons is subdivided into
various regions for the sake of taxonomic description.

The Vertex (figs. 1 & 2, A) is that part of the frons on the top
of the head immediately around the ocellar triangle and in
front of the occiput. Its posterior margin where it joins the
occiput is the vertical margin. Its anterior margin is not
clearly defined.

The Frontal Stripe (figs. 1 & 2, C) (frontalia, vitta) is a clearly
defined part of the frons running down from the vertex in
front of the ocellar triangle to the frontal suture. Its colora-
tion is of significance, and in some cases the ratio of its width
to adjacent parts must be noted. A fine medidn line may
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sometimes be seen passing down the middle of the stripe
to the frontal suture. To this the term Interfrontalia is
applied.

The Parafrontalia (figs. 1 & 2, D) (fronto-orbita, parafrontals,
geno-vertical plates, peri-orbita, orbits) constitute therest of the
frons, and extend from the vertex down between the eye
and the frontal stripe on either side to an arbitrary line drawn
horizontally through the bases of the antenn,.

The Parafacialia (figs. 1 & 2, H) (lateralia) are those areas
below the parafrontalia which are bounded by the frontal
suturc and the anterior margins of the compound eyes.

The Face (figs. 1 & 2, U & G) (interfacialia) is the region of
the head-capsule which, bearing the antenne, is enclosed by the
frontal suture and limited ventrally by the anterior margin
of the peristome. The part just above the insertion of the
antenne is called the Lunwle (fig. 1, ) and the antenns are
often found to lie in two grooves, or I'ovez, separated by a
median ridge, keel or Carina. The I'acial Ridges are lateral to
the antenna and extend downwards towards the peristome.

The Gena (figs. 1 & 2, M, N & P) (bucca, jowls, cheeks,
mediane) are those areas on either side of the head-capsule
lying above the peristome and below the parafacialia. The
compound eyes mark their lateral margin, but there is no
clear line of demarcation between them and the parafacialia
and the peristome. In consequence of this there has been
some confusion in the application of the term by various
authors, many of whom have adopted other names for parts of
the gene which they have seen fit to differentiate. Thus
the lower parts around the peristome have been called the
Buccaz (P). The Mediana (N) is a term that has been applied
to that part of the genx immediately below the eyes.

The Post-orbita (fig. 2, R) is the narrow strip of head-capsule
behind the compound eyes and in front of the occiput joining
up the genz below with the parafrontalia and the vertex
above.

Various other terms have at various times been applied
by authors to the regions indicated above or to parts of them.
For these the reader is referred to the paper by Wainwright
mentioned above. For an exposition of the dipterous head-
capsule from the point of view of a morphologist Peterson’s
paper on the Head-Capsule of Diptera * should be consulted.
Unfortunately Peterson uses nearly all the common terms used
by the systematic dipterist in senses quite different from that
in which they are usually applied, and in consequence, in spite
of the very careful work that had obviously been carried out

* Peterson, A. (1916), ¢ Illinois Biological Monographs,’ vol. iii (2).s
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Fig. 3.—Thorax, dorsal view. (From Wainwright.)

Fig. 4.—Thorax, lateral view.
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by him before redefining the terms, they have not been taken
into general use.

Chetotaxy of the Head.—The arrangement of the major
bristles (macrochatea) of the head is of the greatest importance
systematically. The majority of them take their names
from the regions of the head from which they spring, and
they can only be learnt by reference to actual specimens or
adequate drawings (vide fig. 1).

On the vertex are a pair of Inner Verticals (1) and a pair of
Outer Verticals (2). Behind the ocellar triangle are a pair of
Post-Verticals (post-ocellars) (3). The parafrontalia bear three
recognizable series of bristles. The Frontals (preverticals) (6)
arc usually large bristles situated anterior to the verticals.
The Fronto-orbitals (7) are situated on the parafrontals near the
eye-margin, while the Parafrontal bristles proper (5) are a series
running down the parafrontalia on either side of the frontal
stripe above and the frontal suture below. The Parafacials
are a series of rather smaller bristles running down the para-
facialia near the frontal suture. At the lower corners of the
face just above the peristome are two large bristles, usually
beset by several smaller ones, called the Vibrisse (8). The
Orbitals are a series of small bristles that run up, on the
postorbita, behind the compound eye. The Ocellars (4) are
bristles arising from the ocellar triangle. The Genals are
small bristles found on the genze. '

The Thorax (figs. 3 & 4) is composed of three segments.
These are the prothorax, bearing the anterior pair of legs,

Explanation of lettering and numbering in figs. 3 and 4.

. Acrostichal bristles. 4. Scutellum.
Dorso-central bristles. 5. Postscutellum.
Intra-alar bristles. 6. Position, in certain genera,
Posthumeral bristles. of the parasquamal tuft.
. Humeral bristles. 7. Insertion of squama.
8
9

Praesutural bristles. . Tympanic tuft.

Lo

Prostigmatic bristles.

Humerus.

Transverse suture (in fig. 4).
. Post-alar declivity.

A

B.

C.

D.

E

F.

G. Hypopleural bristles. . Insertion of wing.

H. Supra-alar bristles. 10. Halter.

J. Notopleural bristles. 11. Supraspiracular convexity.
K. Post-alar bristles. 12. Metathoracic spiracle.
L. Apical scutellar bristles. 13. Hypopleuron.

M. Subapical scutellar bristles. 14. Sternopleuron.

N. Outer posthumeral bristles. 15. Mesopleuron.

O. Lateral scutellar bristles. 16. Prothoracic spiracle.
P. Basal scutellar bristles. 17. Propleuron.

Q. Sternopleural bristles. 18. Pteropleuron.

R. Mesopleural bristles. 19. Fore coxa.

S. Transverse suture (in fig. 3). 20. Middle coxa.

T. Propleural bristles. 21. Hind coxa.

U.

. Metapleura.

. Pre-alar knob.

. Suprasquamal ridge.
. Squama.
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the mesothorax, with the middle pair of legs and the wings,
and the metathorax, bearing the hind legs and the halteres.
When viewed from the dorsal aspect the entire visible surface
is composed of what is morphologically the mesotergite,
though it is usually referred to as the mesonotum (disc). The
lateral walls of the thorax-are composed of a complex series
of chitinized plates or sclerites, many of which carry bristles
and are otherwise of taxonomic importance. The mesonotum
itself appears to be divisible into three distinct parts, but
these divisiéns are superficial, though they serve as useful
points of reference in describing the chatotaxy. The more
important parts of the thorax are noted below :—

The Scutellum (fig. 4, 4) is the hindmost section of the dorsal
surface of the thorax. Beneath it and above the junction of
the thorax with the abdomen is a convexity of the thoracic
wall called the postscutellum (postnotum, metanotum), the
relatively undeveloped condition of which is one of the
characteristics of the CALLIPHORID.E.

The Scutum (fig. 4) is that portion of the thorax which is
anterior to the scutellum, from which it is demarcated by a
deep groove. The scutum itself has a groove, the Transverse
Suture (fig. 3, S,and fig.4,2), onits surface, which, thoughnot as
deep as that between the scutellum and the scutum, is of
importance as a reference point in describing the features of
the thorax.

The Stigmata (fig. 4, 12 & 16) (stomata, spiracles) are the
openings onthe tracheal system. There are two on thelateral
walls of the thorax, the prothoracic and the metathoracic
stigmata. The colour of the margin of the prothoracic onemay
be of importance, as also may be the presence of the
Prostigmatic bristle (U) near it. The posterior one may be
somewhat difficult to detect owing to a chitinous flap that
covers it.

The Propleuron (fig. 4, 17) is the area of the lateral wall
of the thorax just anterior to the prostigmata. The con-
dition of the hirsute covering of this plate must be noted.

The Pteropleuron (fig. 4, 18) is alarge, somewhat convex plate
beneath the root of the wing. The bristles on it are of great
importance in classification.

The Hypopleuron (fig. 4, 13) is another lateral area just behind
the pteropleuron. The presence of bristles on it is a family
character shared by the CaLLiPHORIDZE Wwith the TAcHINIDZ,
and the way in which they are arranged may be of import.

The Sub-alar Knob (fig.4,23) is a small knob that can be seen
just below the wing. It is part of the pteropleuron, and its
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shape and the presence or absence of hairs upon it may have
systematic significance.

The Post-alar Declivity (fig. 4, 3) (tympanic membrane) is
a sort of trough that lies just below the edge of the scutellum,
running up from the root of the wing above the line of attach-
ment of the squama (see below) ; the presence or absence of
hairs on it must be noted, and,if present, their arrangement.

The Supra-squamal ridge (fig. 4, 24) (tympanicridge) is a ridge
that runs along the ventral side of the post-alar declivity.
It is directly above the squama, which has the appearance
of being attached to it.

Chatotaxy of the Thorax.—The arrangement of the bristles
(macrochxet®) on both the dorsal and lateral surfaces of the
thorax is of the highest importance to the taxonomist. Little
purpose can be served by attempting to describe them by
word, and reference should be made to figs. 3 & 4 for the names
of the various series. Only long practice with actual speci-
mens will eventually give the degree of familiarity with
chaetotaxy that is required by any worker on this family.

The Abdomen.—This consists of four visible segments.
The greater part of the visible surface consists of the tergites,
which pass well down the sides of the abdomen and on to the
ventral surface. The visible segments may bear marginal
and discal bristles whose positions may be of significance
systematically. The genitalia are composed of the remaining
segments of the insect’s abdomen, and are often collectively
called the hypopygium. They are highly modified in both
sexcs, and in the male afford characters of the greatest value
in separating species which often are otherwise inseparable ;
theyv will be considered below.

The Male Genitalia (figs. 5, 5a & 50b) are of pre-eminent
importance for the separation of species, and their external
structure must be referred to in some detail. Basically they
consist of modifications of the VIth-Xth segments of the
abdomen.

At the extreme tip of the abdomen are a pair of processes,
the Superior Claspers or Alesolobes, which are apparently
the homologues of the anal cerci of the primitive hexapod.
They vary from a small and more or less posteriorly directed,
rather plate-like and not very highly chitinized form in
AMusca, to the downwardly directed, highly chitinized forceps
found in Sarcophaga. The anus opens between them,and they
apparently represent the sole vestiges of the Xth segment.
Exterior and slightly anterior to the Superior Claspers are the
Accessory Claspers or Paralobes. These are always much
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Fig. 5.—The genitalia of Sarcophaga albiceps Mg., dissected.
(From Senior-White, rearranged.)

1. Ventral view of 3 abdomen, genitalia retracted, in position of rest.

2. & abdomen, genitalia everted, in position of use, viewed from below
and to the side.

3. & abdomen, genitalia everted, viewed laterally.

4. & abdomen, genital segments extracted, viewed laterally.

5. VIIth tergite and sternite and VIth sternite, viewed laterally.

6. VIth and VIIth sternites, viewed from below.
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Fig. 5 (cont.).

Aldeagus and its ** shaft,” viewed from behind.
Adeagus and its ** shaft,” from in front.

Adeagus, from the side.
Adeagus, from behind and above, in direction of the arrow in 9.

Yesica, viewed from in front.

—
e

Explanation of lettering.

Ac.F.=accessory forceps; A.Cl.=anterior claspers; Ac.P.=accessory
plate; B=junction of wmdeagus and *‘ shaft”; H=harpe;
J=juxta; JA=appendage of juxta; M A=median apophynes ;
P.Cl.=posterior claspers ; R=basal plate of edeagus ; S=sternite ;
S.Cl.=superior claspers ; T =tezygite; V=vesica.
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Fig. 5 a.—Genitalia of male Sarcophaga sp., lateral view.

1. VIIIth tergite. 9. Vesica.

2. IXth tergite. 10. Juxta.

3. Superior claspers (mesolobes).  11. Harpe.

4. Accessory claspers (paralobes). 12. Preputium, @edeagus or penis.
5. Lateral lobes. 13. Paraphallus.

6. Anterior claspers. 14. VIth sternite or accessory

7. Posterior claspers. forceps.

8. Hypophallus. 15. VIth tergite.

Nos. 6 to 13 constitute the penis or wedeagus, which is indicated by P

in the ventral view (fig. 5b on p.
at the suture between 8 and 12.
spond with that used in fig. 5.

13), the ¢ shaft  commencing
The numbering does not corre-
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less strongly chitinized than the Mesolobes, and are apparently
outgrowths of the pleural margins of the IXth segment.
They are not developed at all in certain genera. Anterior
to the paralobes are two more or less plate-like structures,
never modified into actual claspers, the Lateral Lobes, the
homologies of which are exceedingly obscure. The actual
Penis or Aideagus depends from the interior of the dome
of the IXth tergite. Its structure will be described later.
The VIITth tergite is a plain domed structure with appa-
rently its sternite,as in the IXth,invaginated merely to cover
the hind gut. It serves as a sheath for the penis (* Genital
Atrium ”’) when it, with the two subsequent segments (often
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Fig. 5 b.—Genitalia of male Sarcophaga sp., ventral view.
For details of numbering see lateral view (fig. 5 a, p. 12).

referred to in systematic descriptions, for brevity, as the 1st
and 2nd genital or hypopygial segments), is retracted into
the body of the abdomen, appearing from outside as a small,
and frequently shiny, chitinous knob at its apex. The tips
of the superior claspers are likewise inserted beneath the penis,
into the cavity of the VIIIth segment. In all the Muscidza
the VIIth tergite is represented by an asymmetrical bar of
chitin on one side of the body only. What this bar is can
only be recognized by the fact that on the membranous area
around the bar there is a spiracle.

The tergite of the VIth segment is normal, but the sternite is
modified to form the Accessory Forceps, a plate with a mote
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or less V-shaped opening. One imagines that in copula the
apex of the female abdomen is held by the various claspers
in this vice of the accessory forceps whilst the penis is brought
into play.

As stated above, the Penis or Aideagus depends from the
dome of the IXth tergite. Essentially it consists of three main
portions, the Paraphallus, Hypophallus and Preputium, other-
wisereferred to as the ¢ shaft of the @deagus,’” the ¢ ®deagus”’
and the “harpe.” The Paraphallus in some genera has
laterally a further pair of hooks, the Anterior and
Posterior Claspers, the latter being possibly, in these genera,
a modification of the lateral lobes of others. In the
higher genera the Hypophallus forms a complete tube,
but in the lower genera it is much less highly chitinized an-
teriorly, and, when cleared, appears as a gutter-shaped piece.
Intermediate stages, in the Rhiniina, exist in which an anterior
plate, seen free in cleared preparations, is present. The
junction between the paraphallus and the hypophallus is
membranous. The Praputium may be of the most bizarre
shape, with series of processes and outgrowths of all kinds
which cannot even be homologized within the genus, though
a general similarity of design can often be recognized in closely
related species. This, however, is not invariable, and it is
mainly in the picture presented by the praputium that the
value of the genitalia for specific determination lies. The
parts,in the CALLIPHORID. at least,are chitinized and specifi-
cally constant in shape, and, almost invariably, the least
difference either in shape or design is of specific value. The
Vesica likewise can be of the most diverse shapes, but
apparently may be absent in some species in genera in which
other species possess it.

All this assemblage of accessory structures is not present
in any one genus or species. No complete study of the
development of these structures through the subfamilies
comprising the CALLIPHORID £ has yet been made,and to make
such would involve a study of the genera of the World. Chitin-
ization, at least of the ®deagus, is least in the Chrysomiine
and the Calliphorinz, for which reason they are placed first
in the systematic part of this volume, though it is very pro-
nounced in the genera T'ermitolemus and Bengalia of the
Oriental fauna. It is in the Sarcophagine that the edeagus
teaches its most chitinized and complex form.

In the Rhiniine the accessory claspers have apparently
taken over the function of the superior pair, which are weak
in many species, and are actually fused into a single piece
in some : the absence of an apical hook or curve indicates
the absence of any true clasping function. In the Sarco-
phagin the superior claspers again assume their true function
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and the accessory claspers are represented by a plate-like
structure that in only a few species like basalis and gravely:
is elongated and clasper-like.

As far as is possible the various parts in typical species
and genera are shown in figs. 5, 5a & 50, and an attempt
has been made to indicate homologous parts of the apparatus ;
but, as stated above, the whole subject of the development
of these organs demands an exhaustive piece of morphological
rescarch through all the genera, and this has not yet been
undertaken by any worker.

The female genitalia, almost without exception, appear to
be without specific characters. Bottcher has described
peculiar forms in one or two species of Sarcophaga, but no
real work has been done on the subject in the Muscoidea. As
the male genitalia differ specifically so profoundly it seems
probable that real differences in the female must exist.

The Wings (fig. 6), as in all Diptera, are the anterior pair
only. The hind pair are represented by the Halteres (fig. 4, 10),
which possess specialized sensory functions, but have no
4 5
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Fig. 6.—Wing of Calliphora, upper surface.

Explanation of lettering and numbering.

A. Costal cell. 1. Epaulet.
B. Subcostal cell. 2. Basicostal scale.
C. Marginal cell. 3. Costa.
D. Submarginal cell. 4. Subcostal vein,
E. 1st posterior cell. 5. lst longitudinal vein.
F. Discal cell (2nd posterior). 6. 2nd longitudinal vein.
G. 3rd posterior cell. 7. 3rd longitudinal vein.
H. Axillary cell. 8. 4th longitudinal vein.
J. 1st basal cell. 9. 5th longitudinal vein.
K. 2nd basal cell. 10. Upper marginal cross-vein.
L. Alula. 11. Lower marginal cross-vein.
M. 3rd basal cell. 12. Discal cross-vein.
N. Calypter. 13. 6th longitudinal vein,

The subcostal sclerite is on the 14. Axillary vein.
lower surface of the wing. . Stem-vein.

Y
ot



16 INTRODUCTION.

systematic value other than, occasionally, those of colour.
The venation of the wing is very constant within the family,
and even more so within the genus. Its arrangement is shown
in fig. 6. Good specific characters, however, are often found
in the rows of bristles which exist on the upper or lower sides,
or both, of certain veins and in the proportions of the sections
of the costal vein; these are mentioned in their place.
Coloration of the membrane into patterns, so common in the
Acalyptrate «Cyclorrhapha, is very rare in the higher groups.
An accessory lobe of the wing, near its root, the Squama ()
(calypter), covers the halteres, and has some systematic

value.

Legs.—These show remarkably few modifications. The
normal proportions of the femur, tibia, and the five tarsal seg-
ments are seldom, if ever, departed from. It is only in the
chetotaxy of the legs that useful characters are found. In
describing the chaetotaxy of a dipterous leg certain con-
ventions, first enumerated by Osten-Sacken, are observed.
The leg is considered as if spread out at right angles to the
longitudinal axis of the body, and as if eaclh segment was of
square, and not of round, or elliptical, section. There are thus
superior and inferior, anterior and posterior sides, and positions
for bristles, with intermediate positions (e. g., antero-superior)
between the four main surfaces.

Individual genera, moreover, often show special develop-
ments, often sexual, in this respect. In one group of Bengalia
there are in the male strong spines, of specific value in their
arrangement, -on the inferior side of the front tibie. In
Sarcophaga the mid-femora usually have an inferior ““ comb
of spines, strongest towards the tip, whilst in many species
the male hind femora and tibise, sometimes also the mid-femora,
have on the inferior aspect strong hair fringes which may ke
double, 1. e., antero-inferior and postero-inferior.

From the above account it may be seen that in the groups
which form the subject of the present volume, though there are
few macroscopic characters (which has greatly acted as a
deterrent to their study in the past), there is a wealth of
microscopic structural characters, and species thus distin-
guished rest on an assured basis of definition.

INTERNAL ANATOMY.

(1) Alimentary System.—This is divided, as usual, into the
fore, mid-, and hind gut, only the second part being of endo-
dermic origin. The fore gut commences at the prostomium
between the labella, where the pseudotracheal channels of the
latter lead into the food-channel. At this point is situated the
discal sclerite, with its development of pharyngeal teeth in
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the biting Muscidee. Above this point the food-channel is
formed by the labrum-epipharynx and the hypopharynx,
situate in the haustellum of the proboscis, which leads to the
buccal cavity (the pumping or sucking organ). From this
point commences the cesophagus, which, narrowing and passing
through the circum-cesophageal nerve-ring into the neck,
extends to the proventriculus in the thorax. At the junction
of the wsophagus and the proventriculus the cesophageal
diverticulum, or crop, arises. In most species the crop is very
long, and extends into the abdomen. All food faken is first
passed into this reservoir, and is only subsequently regurgitated
into the stomach. During this process the * vomit drop
forms at the tip of the proboscis.

The mid-gut commences at the proventriculus. It is not
dilated into a *‘stomach ”’ as in the lower Diptera, but com-
pared with them is very much elongated and coiled. It is
lined throughout by digestive epithelium. At its junction
with the hind gut are inserted the two pairs of Malpighian
tubes, the excretory system. The hind gut extends more or
less straight from the junction of the Malpighian tubes to the
rectum. There is a peritrophic membrane, chitinous in struc-
ture and apparently an outgrowth of the proventriculus,
from which it extends curtain-like within the gut to the
anus. The salivary glands are very long and coiled, and extend
into the abdomen. They discharge by a common duct which
passes into the proboscis along the hypopharynx to its tip.

(ii) Reproductive System.—This is simple in the male.
There is a pair of highly pigmented testes, easily recognized
in dissections, each with a vas deferens that leads to the vesicula
seminalis e‘ctendlng into the ®edeagus.

In the female the essential organs are the ovaries, each
of which consists of a number of ovarian tubes, or ovarioles.
TAey open on each side into an ovarian duct, the two latter
uniting into a common channel which becomes a wider passage,
the bursa copulatrix, ending at the genital opening. . Into the
common oviduct lead the passages from the highly chitinized
spermathecee, the receptacles of the spermatozoa of the male,
and the accessory glands. In layrvipa.rous forms the common

oviduct is expanded to form the *‘ uterus.”

The detailed structure and change of development of the
ovaries must be sought in the larger works already referred to
(p- 1). There may be considerable modification in the larvi-
parous forms, as only one larva can be nourished in the uterus
at one time ; thus the ova in the two ovarian tubes are never
in the same state of development, the lowest ovum on one side
being always much more advanced than that on the other.

VOL. VI. o
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Around the uterus, especially at its distal end, the transverse
muscular fibres are much more strongly developed than in
oviparous forms, and form a sort of sphincter. The accessory
glands are greatly enlarged and modified in species which
nourish the larva in ufero to an advanced stage.

EARLY STAGES.

(i) Egg.—In the Muscoidea the egg (ovum) is nearly always
a simple elongate cylindrical structure, though some that
breed in cow-dung have an apical spine which apparently
serves for the respiration of the egg when this is buried in the
dung. In a few species the mature egg is black, but in general
it is yellowish-white. Its size relative to that of the fly varies.
[t is very much larger in some species than in others, con-
taining when deposited a larva in a much more advanced stage
of development that hatches much sooner.

(ii) Larva.—The general shape is elongate coniform,
narrowing from the posterior end to the head. As in all the
Muscoid larvee, the latter is greatly reduced—the acephalous
condition—and 1is retractile within the body. The larve are
amphipneustic, except in stage I, which is metapneustic, the
anterior spiracles being lobed or finger-like processes extending
from the side of the larva, the posterior being large, highly
chitinized structures on a stigmatic plate, the design of which
varies generically. In larve which live in a very liquid
medium, the posterior end is developed into a series of fleshy
processes, .which can close over the spiracles when the larva
is submerged. There are, beside the head segment (pseudo-
cephalon), three thoracic and ten abdominal segments. The
mouth-parts consist of a pair of fleshy lobes, traversed by
food-channels, very suggestive of the pseudo-tracheal channels
of the adult, as in adult stages only liquid food is consumcd.
There are two pairs of minute sensory papillee, the vestiges
of the antenn® and the palpi. Between the lobes are a pair
of strongly chitinized oral hooks, which are used for boring
into food and for progression. They move backwards and
forwards in a longitudinal plane, past one another, and do
not articulate together like jaws. In the CALLIPHORID.E, so far
as is known, they are both of equal size, but in the Muscip.z,
or at least in the genus A usca, the left hook is very much
smaller than the right, and is easily overlooked in a specimen
mounted on. its side. These hooks articulate through the
dental sclerite with the pharyngeal sclerite, a large, highly
chitinized structure that can be seen in life through the
integument of the larva. At each instar the development
of these chitinized structures becomes more complicated. The
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pharyngeal sclerite consists of a large dorsal and a shorter
ventral cornua, joined anteriorly. The pharynx passes
through the structure, and Keilin has shown that in copro-
phagous larve there are a series of grooves on the floor of the
sclerite that are absent in parasitic and blood-sucking larve.
As the pharyngeal skeleton of the last larval instar can be
found in the puparium after the imago has emerged, study
of this point in the case of a fly taken as a pupa will give an
indication of the mode of life of the larva.

At the segmental junctions the larva has belts of back-
wardly projecting spines, which serve for progression and in
the case of burrowing forms for holding the larva in place in
the tissues. These spines are arranged in definite patterns
in different species, as are also the various fleshy tubercules
on the mid-areas of the segments themselves. Sinton has
reduced these varying arrangements to definite patterns on
a conventionalized plan, and when the larva have been
sufficiently studied it will be possible to differentiate them as
scparate organisms, as in the case of the Culicidee, separating
the genera chiefly by the designs of the posterior spiracles
and the species by the pattern of the spines and tubercles ;
but far more study of individual species, correctly determined,
in all instars is needed before keys can be attempted.

The Pupa.—The larva pupates within the last larval skin,
in a barrel-shaped puparium often of a very different colour
from the larva. Two new pupal spiracles are found as small
spine-like projections dorso-laterally at the junction of the
first and second abdominal segments.” The puparium may
be smooth or strongly ridged, and individual species within
a genus present considerable differences in this respect. The
adult emerges by pushing off the hard end of the puparium
by means of the ptilinum, as mentioned earlier.

Browonmocs.

So far as our knowledge goes the CALLIPHORIDZE dealt with
in this volume are nearly all saprophytic in their early stages,
but enormous gaps in our knowledge exist, and it appears
certain that some genera, which have never been bred and
concerning which nothing is known, must have unusual life-
histories. In the present section no complete account can
therefore be given. The bionomics of many genera will
perforce not be mentioned, for the simple reason that nothing
whatever is known concerning them.

The subject of the viviparity of certain species is of interest.
Judging from other genera, such as Glossina, in the Muscipx,

c2
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it has been evolved as a result of the abundant and rich food
of the female. But whereas Glossina represents the end-point
of the process, commonly but incorrectly described as pupi-
parity, the other larviparous species show a lesser degree of
specialization. In Glossina the larva is nourished in a special
dilatation of the oviduct, described as the uterus and furnished
with milk-glands and a teat-like papilla, until fully mature,
and is deposited ready to pupate as soon as it has crawled
from where it is born to suitable shelter ; but in no other
genus is this degree of protection for the larva ever achieved.
But whereas the Glossina larva, once extruded, never feeds
externally, in all other larviparous species the larva has to
feed up on some external pabulum.

Very little is known of the predators and parasites of the
CALLIPHORID.E, at least in the Oriental region. Many of the
rare species have never been bred at all.

The CALLIPHORIDZE present greater blanks in our knowledge
than the Muscipz. Even among the metallic Calliphorines
the saprophagic habit is not general, and in this respect
they here and there show interesting departures from the
usual. In the genus Calliphora several such species are
Palearctic, and so much is already on record concerning
some of them that there is no need to enlarge here on the haema-
tophagous habits of the larvee. Another species, pattoni, has
never been bred, but has been seen to extrude living larve
in the killing bottle, and whilst its adult habits are apparently
those of its common congeners, in the light of what is recorded
below it would be very dangerous to state that its complete
life-history -is similar.

The genus Hemipyrellia contains at least one larviparous
species, pulchra, though the adult is a fruit- and nectar-feeder,
which would suggest that larviparity is not always induced
by a rich adult diet. The others that have been studied are
oviparous. Lucilia cupring is the common bazaar meat and
sweet ‘‘ blue bottle ”’ of India. It is the worst culprit in wool
blowing in Africa and Australia. L. papuensis has the habits
of the European species of Calliphora. L. ligurriens, whilst
it will feed readily on human excrement, will not breed in it,
but only on decomposing carcases. No Oriental species has
yet been found with the habits of the Palearctic L. bufonivora,
which parasitizes toads. Chrysomyia, however, is the genus
with the most diverse habits. C. megacephala, as larva and
adult, has the habits of Calliphora, whereas the very closely
related bezziana is a notorious producer of myiasis. It is not,
as Keilin has shown from the structure of the larval mouth-
parts, an obligatory biontophage, and its attack is probably
always secondary to a septic condition of the original wound.
c
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The habits of the adults rest in complete obscurity—in spite
of the terrible conditions which are seen (and smelled) as the
result of attack by the larva of this species. C. pinguis is a
breeder in decomposing carcases, and its adults are very rare
in houses: it is essentially a fly not intimately connected
with man. C. rufifacies and C. villeneuvi have, as larve,
entirely different habits, being predators on the larve of
other necrophagous Calliphorines and Sarcophagines. The larve
are covered, in the third stage, with spiny fleshy processes,
quite unlike the rest of the subfamily. The adults mainly
frequent decomposing carcases with a view to oviposition
among the larvea of other species. They do not enter houses.
Nothing is on record concerning other species of the genus.

Concerning the testaceous Calliphorine of the Oriental
region extremely little is known. So far as is known none
of them reach the completely hazmatophagous biontophage
status of Auchmeromyia luteola (the Congo floor-maggot)
of the Ethiopian region, or Phormia regina of the Palxarctic.
We can find nothing on record concerning most of them.
A species of Caiusa has once been bred from frogs’ spawn by
Ballard, which hints at an exceptionally interesting life-
history. The senior author has taken one male of C. indica
at food in the open. The large and common genus Bengalia,
however, represents a complete puzzle. The habits of several
species of the adults appear similar. They are predators on
ants, seizing the pupa from columns carrying these on the
march, the proboscis being specially adapted for this; but
where and how they breed is a complete mystery. Dissection
by one of us shows that B. jejuna at least is oviparous, but
hours of watching adults has failed to yleld any hint as to
where the larva may be looked for. B. jejuna has once been
bred from a pupa in soil, but the finder did not keep the
pupgarium, from which extraction of the larval mouth-parts
would have vielded at least a hint of the type of life-history.

Placed by us at the end of the Calliphorine, but by some
authors in the Rhiniine, is the large genus Pollenia. Con-
cerning one species only is anything really known, and that is
Pollenia rudis. The life-history of this species, parasitic on
the earthworm Allolobophora, has been very fully worked out
by Keilin (C. R. Soc. Biol. Ixvii, 201), whose account should
be studied by all interested in Muscoid bionomics. Beyond
this single species there is not one regarding which anything
certain is known.

Of the true Rhiniine one of us has bred Stomorhina discolor
from puparia found in the nest of the ant Camponotus angusti-
collis, and has drawn attention to how a freshly opened
termitarium will call up adults of otherwise exceedingly rare
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species like Borbororhinia biviltata. The males of the large
and very handsome Stomorhina melanostoma occur annually in
Ceylon in thousands, hovering bee-like (as do the males of
many species in this subfamily at various flowering trees)
round Hevea brasiliensis during the short flowering season of
this tree, being thereafter never again seen until the process
is repeated the following year. With this phenomenon in
mind the first author has been present at the felling of many
rubber-trees either on account of disease or for thinning-out
purposes, but without gaining any clue to the life-history.
Yet the rubber estates of Ceylon were then absolutely clean
weeded, and for miles there was no other form of vegetation.
Almost certainly myrmecophilous and termitophilous species
will be found.

The great genus Sarcophaga is, so far as is known, without
exception viviparous, the larve being extruded in stage I.
Yet, as the first author has shown, these species are not uni-
form in their life-histories. Some affect one sort of decaying
matter, others another—and in one sort of pabulum at least
there are definite species successions, according to the freshness
of the material or the reverse. @ The genus is not free of
implication in human and animal myiasis, and at least one
species is umbriphilous as an adult. The next genus, Sarco-
phila, is strictly littoral in its distribution, and is not found
more than a few yvards from the beach.

CONNECTION WITH DISEASE.

The Diptera dealt with in this volume include a number
of species of medical and veterinary importance. From their
filthy habits it is obvious that they must nearly all be covered
with bacteria, not excepting pathogenic forms.

Chrysomyia megacephala is a foul breeder that is undoubtedly
dangerous. During a sporadic vutbreak of cholera one of us
recovered foecal organisms in 60 per cent. of flies plated out,
though the vibrio was not found. Other workers have in-
culpated it in the sporadic, as opposed to the generalized (water-
borne), outbreaks of this disease. The food-haunting species
are likewise strongly suspected in this connection. Whilst
there is only one specifically human myiasis-producing fly in the
Orient, Chrysomyia bezziana, numerous other species, as re-
corded earlier in this section, are facultative myiasis pro-
ducers.

COLLECTING AND MOUNTING.
Whilst some of the species dealt with in this volume are

only too easy to encounter, the majority require search in
special localities for their collection. :
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Suitable oviposition baits will yield many interesting
species. Such are put up in conveniently portable form, like
cigarette-tins, taken to selected localities, not omitting such
places as forest shade, and then exposed for infection and
subsequent breeding out. Many examples of some of the
otherwise apparently rare species of Sarcophaga have been
obtained by thismeans. Inbreedingout,the infected material
should always be kept over dry sieved earth, to allow of
emerging maggots pupating.

But the real rarities, and especially the Rhiniine, only fall
to the net in the course of general collecting on shrubs and
flowers, as with most other orders of insects. Flowering
trees are especially productive of results.

No one familiar with the wealth of insect and of dipterous
life in the Tropics can possibly imagine that the species listed
in the present volume represent anything but a small pro-
portion of the true extent of the Calliphorid fauna. Though
the number of species of Sarcophaga, for instance, has increased
from ‘‘ about eight” to over sixty as a result of the first
author’s work on this genus, yet this number is less than
half the total of the same genus in the Pal®arctic region.
It is, of course, true that generally the species of the higher
Muscoids are far more widely distributed than are the species
of a family like the Tipulide, but, on the other hand, so little
attention has hitherto been paid to them, and the characters
separating species are so much less obvious to the eye of the
collector in the field, that there can be no doubt that a rich
harvest of new forms awaits the thorough worker. The sub-
montane tracts of the further East are likely to be especially
productive in tnis respect.

When pinning CALLTPHORID.E the main consideration to bear
in mind is to avoid obliterating the dorsal thoracic chetotaxy.
When long (““ continental ’) pins are used, as thin a pin as
possible should be taken and inserted into the insect’s back
slightly to one side so as to leave the ch®etotaxy of the other
side undamaged. A more elaborate method is to use short
double-pointed pins and insert them into the thorax of the
specimens from below between the legs, and to “stage ™ the flies
on small pieces of card, celluloid, pith or polyporus through
which a Jarger pin is run to carry the stage and on which the
labels are placed. Short steel points may also be used and the
flies ““ staged,’”’ but these, like the ‘‘ continental ’’ pins, should
be thrust into the thorax slightly to one side to avoid
damage.

When it is desired to spread the genitalia the method
described by Ho (An. Trop. Med. Para. xxxii, p. 141, 1938)
is good and simple. In Ho’s method a small slip of paper
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(medium weight typewriting paper is suitable) of a suitable
size is run up the pin from benecath the insect, so that its edge
catches under the anal cerci that have been extended by
traction with forceps. The other genitalia are eased out
with a needle. When dry the slip of paper is snipped
with a pair of scissors and falls away leaving the genitalia
extended.

If short steel points or double-pointed pins are used the
genitalia may be extended and set by pinning the flies in a
special box 1n which narrow strips of cork-board have been
pinned to the floor about 2’ apart, the pin being inserted into
a side, not the top, of the cork strip so that the floor of the
box is “ hard up >’ against one side of the specimen. Then
with a long fine pin (or a short one held in forceps) the tips
of the superior claspers are engaged aund pulled backwards
and outwards. When the genital segments are at full stretch
the pin is driven home into the floor of the box. Usually
the penis also emerges from the genital atrium in the vrocess,
but if it does not it must be delicately felt for with a fine pin
and held exposed by driving this pin into the cork floor ahead
of it.

The setting may be most advantageously carried out under
the low power of a binocular microscope, but if this is not
available a hand-lens will usually be found to be sufficient aid.
It is undoubtedly worth while to spread the legs to facilitate
their examination, and this may be simply done with a needle.
No other setting is required or desired, since excessive manipula-
tion almost invariably results in a loss of bristles on which
so much of the systematics of the group depends.

The use of double-pointed pins, ventral pinning, extension
of genitalia, and staging, as described above, undoubtedly
gives the best specimens for study. This method, however,
involves considerable work, and in the field the disag-
'vantages, attendant to the use of pins and points inserted
through the dorsal surface of the thorax, are outweighed by
the time saved, provided the pins are inserted a little on one
side as suggested above, or, where long series are captured,
a few specimens are pinned sideways.

On no account should flies, or for that matter any other
insects, be pinned by inserting a short pin upwards through a
stage and then ventrally into the body of the fly Insects
so pinned cannot be removed from the stage for detailed
examination without relaxing them and repinning them, both
of which processes invariably result in damage where Diptera
are concerned. It is also necessary to relax them if the old
“ stage ”’ wears out, and “ restaging »’ is needed.

Old specimens can be relaxed, and the genitalia subsequently
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set as above, but extreme care is necessary, and with old
specimens, and species with very small and cryptic genitalia,
it is better to snip off the end of the abdomen with very fine
scissors and boil the dissection in caustic potash, and dissect
out the genitalia under a binocular. To keep specimen and
genitalia together the latter are mounted on a narrow strip
of celluloid in balsam and pinned below the stage carrying
the actual specimen. This can be swung sideways on the
carrier pin for examination, or if necessary floated off in
xylol and more carefully studied in a watch-glass or on a slide.
Before dissecting careful note should be taken of the colour,
cheetotaxy, ete. of the genital segments, which sometimes
carry valuable characters, as they are lost in the process.
By this method, which is due to Edwards, the accumulation
of a long series of glass slide mounts is avoided, which may
casily become broken or otherwise dissociated from their
related specimens.

For a complete study of the genitalia proper methods of
clearing and mounting in balsam on slides are essential. By
this mecans features obscure in the natural state can be made
out. But it should be remembered that the various articula-
tions on the edeagus can move inter se, and. whilst they may
retract in dried and set specimens they may appear very
prominent in cleared ones. Thus two figures of the same
species by different authors may at first sight appear very
different. All the senior author’s genitalia figures are drawn
from cleared specimens in balsam, many of those by Bottcher
and the Australian writers on Sarcophaga apparently are not.

In many groups the females are not specifically determinable.
Every advantage therefore should be taken of opportunities
of obtaining pairs in cop., which are fairly common in many
genera, and of breeding from single females.

Larve are best preserved by throwing them into boiling
water, which kills them with all segments, including the
head end, extended. They can then be preserved in spirit.
For mounting larva for study the two extremities are cut off.
The mouth-parts are cleared in caustic potash, brought to
boil in 40 per cent. alcohol, and mounted on their sides. The
posterior spiracles, on their plate, similarly cleared, are
mounted in end view. The remainder of the body of the larva
is slit longitudinally along the mid-dorsal line, macerated in
potash, and mounted flat. Pupoe are best preserved on a
card mount on the pin. They become very brittle with
age, and are apt, at a jar, to break where transfixed by the pin.
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Key to the Families of CALYPTRATA.

. Hypopleura without a row of strong bristles

below spiracle .......c.cciieiiiiiennaeanns Muscidee.
Hypopleura with one or more vertical series of

bristles below spiracle ..................... 2.
Mouth-parts vestigial .............c0iiienn Estridee *.
Mouth-parts functional, well developed ....... 3.

. Post-scutellum mnot conspicuously convexly

developed. At least basal sternite over-

lapping tergite ........cooieiieiiiann .... Calliphoridee.
Post-scutellum prominently convexly developed

Sternites more or less hidden by overlapping

PErgites v vvviiiiii ittt Tachinidee.

Key to the Subfamilies of CALLIPHORIDE.

. Stem-vein of wing not setulose on upper side of

basalsection .............iiiiiiiiiii, 2
Stem-vein of wing with distinet setule on
posterior upper side of its basal section ..... 3.

Notopleurals nearly always two; the anterior

two bristles on area between presutural dorso-

centrals and notopleurals not in a straight line,

the anterior one distinctly laterad of the (p. 27.

POStOrior. .. voviiii it i Calliphorine,
Notopleurals almost invariably three or four;

the two anterior bristles on the area between

the presutural dorso-centrals and noto-

pleurals either in straight line or anterior one [p. 208.

mesiad of posterior.............co i, Sarcophaginze,
The small rounded protuberance below base of

wing (subalar knob) frequently with erect hairs.

Lower calyptersubtruncate at apex, concave on [p- 135.

outer margin, haired on part of upper surface. Chrysomyiinz,
The small rounded protuberance below base of

wing (subalar knob) bare or without distinct

hairs. Lower calypter rather narrowly rounded

at apex, straight or nearly so on outer margin.

A bare glossy submarginal band on upper occi-

put extending almost entirely across its width. Rhiniinz, p. 149.

* Treated by Brunetti, in F. B. I., Diptera, vol. iii, 1923.
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Subfamily CALLIPHORIN A,

The subfamily contains a considerable number of genera,
diverse in size, shape and colouring. The majority of flies
are either metallic or testaceous, and if the latter they may
have a certain amount of metallic colouring ; flies of a few
genera such as Wilhelmina and Pollenia have a considerable
amount of pile on the body. A number of the genera are
confined to the region under discussion. Life-histories are
known in certain cases, but there is scope for much research
on this aspect of the matter.

The subfamily may be separated from the Chrysomyiina
and Rhiniine by the absence of setule on the posterior
side of the stem-vein of the wing, and from the Sarcophaginze
by the relative positions of the two bristles lying between
the notopleurals and the presutural dorso-centrals, the
anterior bristle being lateral of the posterior. There are
usually two notopleurals in the Calliphorinse, whereas in the
Sarcophagin there may be three or four.

Key to the Genera of Calliphorina *.

1. Convexity above posterior thoracic spiracle
clothed with long, upstanding, fine hairs. 2.

Convoxity above posterior thoracic spiracle

baro or covered with short, decumbent
hairs ... . i i S.

2. Colour predominantly brilliant metallic-

green, blue or purple ; subcostal sclerite
covered with short black bristles ...... 3.

At least parts of thorax and base of

abdomen testaceous; subcostal sclerite

without short black bristles or upstanding

hairs ... ..o iiiiiiiiiiiiiien, 4.

3. Very large flies (15 mm. or more); legs in
d moro or less hairy; . & hypopygium [p. 28.
strongly developed .................. Hyroryaropsis Tnsd.,

Smaller flies (not exceeding 12 mm.);

legs in & not noticeably hairy ; & hypo-

pygium not abnormally strongly de-
veloped (except in H. jucunda Kirby [p. 41.
from Christmas Island) .............. HemiryRELLIA Tnsd.,

4. Sternopleural bristles 1:1; supra-

squamal ridge devoid of minute fine

hairs ... o i CA1usA Surc., p. 69.
Sternopleurals 2:1; supra-squamal ridge
bearing minute fine hairs ............. Puumosia R.-D., p. 65.
5. Lower lobe of squama quite bare ....... 6.

Lower lobe of squama with hairs or with
a patch of small setule towards inner
Margin .. ..o iiinennneaennns 16.

* Including Chatoptiliopsis Baranoff (1938).
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10.

11.

12.

13.
14.

15.

16.

17.

CALLIPHORINE.

Brilliant shining green, blue or purple
flies, or the upper half of the parafacialia

distinctly hairy .......cccvvivievnn. _

Not suchflies .........cociivieiaanns
Postsutural dorso-centrals 4 ............
Postsutural dorso-centrals 3 ............
Upper half of parafacialia bare .........
Upper half of parafacialia more or less
hairy ....c.oiiiiiiiiiiiiiiiiiiie .,
Sternopleurals 1:1 ............co0.e.
Sternopleurals 2:1 ...........co.uL
Thorax heavily grey-dusted, with an
indefinite dark mark across the suture
and base of scutellum; first posterior
cell open or closed almost at wing-tip ;
pleura bearing soft white hairs ........
Otherwise coloured. Pleura without soft
white hairs..............oiiiiiiian,
Vibrisse inserted well above oral margin.
If more or less level with the margin the
face not deeply sunk, and arista long
plumoseto tip........ ... oo il
Vibrisse inserted more or less level with
oral margin .......ccoiiiiiiiiiiieen
Face with at least some indication of a
carina between antennx ; eyes approxi-
matedin & ...ttt et
No facial carina; eyes widely separated
in §; prosternum hairy; propleura
bare ...ttt i it i i
Arista bare or microscopically plumose. ..
Arista pectinate or strongly plumose .
Arista bare ; face normally formed ......
Arista microscopically plumose; frons
nearly horizontal ; face vertical. Very
smallflies ... ..ot iiiiieein i,
Arista plumose ; face normally formed. ..
Arista pectinate ; face sunk, the facialia
diverging for the greater part of their
length, then rapidly converging above
the oral margin .....................
Lower lobe of squama covered completely
or in part with long hairs or fine bristles ;
metallic-purplish flies.................
Lower lobe of squama with a small patch
of setule ................... e
& eyes much closer approximated than Q..
d eyes nearly as widely separated as @ ..

7.
9. [p. 102.
CararicerHALA Macq.,
8

LucrLia R.-D., p. 46.

MervinpA R.-D., p. 111.
10. [Wh., p. 58.
PArADICHOSIA Sen.-

[Vill, p. 132.
WILHELMINA Schm. &

11.

13.

[(part).
PorrENIA R.-D,, p. 115

Bexcavria R.-D., p. 83.
14.

15. [Baran., p. 82.
CHATOPTILIOPSIS

[Baran., p. 107.
TERMITOLEMUS
VErTICIA Mall., p. 75.

Booroxus Aldr., p. 7§.

(p. 32.
CarLLipHORA R.-D.,

17. [(part).
PorrExIA R.-D., p. 115
Tamwanina Vill,, p. 108.

Genus 1. HYPOPYGIOPSIS Townsend.

Hypopygiopsis Tnsd., Proc. U.S. Nat. Mus. li, no. 2152, p. 300, 1916.
Genotype, MMusca fumipennis WIlk., by original designation as

H. splendens, Tnsd.

Large metallic-coloured flies, with the wings more or less

infuscated and the femora in the males swollen and very
hairy. ’
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Head : eyes somewhat approximated in male ; face without
carina ; vibrisse ascending for one-half to two-thirds of
total length of facialia. Thorax: acrostichals 2:1 or 2,
dorso-centrals 3 :3, posthumerals 3, intra-alars 0 : 2, supra-
alars 1 : 3 ; convexity above posterior thoracic spiracle covered
with long upstanding hairs ; prosternum setulose ; propleura
with soft hairs. Abdomen : marginal macrochete on third
and fourth visible segments only ; in male sternites covered
with long soft hair and hypopygium promingnt. Wings :
subcostal sclerite covered with short wiry black bristles ;
third longitudinal vein with bristles above and below reaching
halfway to anterior cross-vein. Squama bare; tympanic
and parasquamal tufts present. Legs: in male with, in
female without, long fringes of soft hairs. Femora swollen
in male, normal in female; one antero-dorsal bristle on
middle tibia in both sexes; posterior surface of hind tibia
somewhat ridged, more noticeably so in males than in females.

Distribution.—Oriental and Australian Regions.

Nothing is known of the breeding habits of the species
in this genus.

Key to the Species of Hypopygiopsis.

1. Facial tomentum and antennaz brilliant
yellow; tarsi in males without long
PUDCSCENCO .+ v ivvvrevroeriocnanncccnnans 2.
Facial tomentum silver; antennce dark [p. 31.
brown ; tarsi in males with long fringes ... wiolacea (Macq.),
2. Only one pair of postsutural acrostichal

bristles ..ooovvii ittt i e robusta Mall., p. 30.
Two pairs of postsutural acrostichal bristles .. fumipennis (Wlk.),
[p. 29.

1. Hypopygiopsis fumipennis (Walker). (Fig. 7.)

¥ Musca fumipennis Wlk., Journ. Proc. Linn. Soc. Lond. i, p. 25, 1857.
Cynomyia fortis Wlk., Journ. Proc. Linn. Soc. Lond. i, p. 127, 1857.
Cynomyia fulviventris Rond., Ann. Mus. Civ. Hist. Nat. Genova, vii,
p. 425, 1875.

Hypopygiopsis splendens Tnsd., Proc. U.S. Nat. Mus. li, no. 2152,
p- 300, 1916.

Type-locality : Singapore. Type in the British Museum.

39.—Head : eyes bare, separated in male by distance
equal to three times width of third antennal segment, in
female by rather more than one-third width of one eye as
seen from vertex; parafrontalia greyish at vertex, covered
with golden tomentum anteriorly; parafacialia,face and jowls
also covered with golden tomentum ; antennse and palpi
orange, third segment of former about six times length of
second segment. Thorax: shining bluish-green, lightly grey-
dusted anteriorly ; two pairs postsutural acrostichais.
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Abdomen : shining bluish-green ; first visible tergite bluish-
black ; sternites in male mainly orange, covered with long
soft orange pubescence ; in female venter shows somewhat
orange reflections and sternites carry marginal macrochatee.
Wings : greyish hyaline, slightly infuscated, brown colour
being most intense above anterior cross-vein and in distal
part of marginal cell ; basicostal sclerite dark brown ; squama
parchment-coloured, rim of upper lobe slightly brown.
Halteres dull- orange. Legs: in male mainly dark brown to
black ; coxa® and trochanters orange, femora swollen, shining
black, the posterior pair curved, all with soft long hair
ventrally ; tibiee dark brown, slightly curved, with long
fringes of soft dark hair on antero-ventral and postero-ventral
surfaces, middle tibia with a chitinous projection, bearing
a bristle, distally ; tarsi dark brown, without any fringes
of hairs, pulvilli orange. In female coxw, trochanters and
femora orange, the last not swollen nor curved nor with fringes
of hair ; tibiee and tarsi dark brown, without fringes ; middle
tibia without chitinous projection ; pulvilli greyish-brown.

Length 18-20 mm.

Distribution.—Federated Malay States, Pahang; Northern
Borneo, Samawang.

Walker’s type is from Singapore, Townsend’s from Trong,
Lower Siam. A further specimen (female) in the British
Museum is from Siam, Bulsit Besar. Malloch has seen
specimens from the Federated Malay States : Pahang, Kuala
Teku, and there are specimens in the Hamburg Museum from
East-Central, and Central Borneo.

Rondani’s type is from Sarawak in Borneo. It is almost
certainly this species, but may possibly be robusta Malloch
if that should prove to be a good species.

2. Hypopygiopsis robusta Malloch.

Hypopygiopsis robusta Mall., Ann. Mag. Nat. Hist. (9) xvii, p. 502,
1926.
Type-locality : Dutch East Indies. T'ype: location not stated.

3.—Metallic violet-blue. Differs from the foregoing species,
H. fumipennis Wlk., in having the basal tergite in male blue,
not black, the venter and its hairs not so conspicuously
yellow.

Much more robust than fumipennis, the legs stouter, the hind
femora and tibie longer and more densely haired. In other
respects similar to fumipennis, except as noted in the key.

Length 18 mm., greatest width 8 mm.

Type, Dutch East Indies : Sibolangit, ix. 1920.

We have seen no specimens of this species.
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3. Hypopygiopsis violacea (Macquart). (Fig. 8.)

Cynomyia violacea Macq., Suites & Buff. ii, p. 233, 1835.

Musca infixa Wik., Journ. Proc. Linn. Soc. Lond. i, p. 25, 1857.

Phrissopoda metallica v. d. Wulp, Midden-Sumatra, iv, N. H. Fauna,

pt. ii, p. 43, 1892.

Type-locality : Java. Type in the Paris Museum.

39.—Head : eyecs bare, separated in male by distance equal
to two and a half times width of third antennal segment,
in female by half width of one eye as seen from vertex ; frons
dark brown, in male rather wider than one of the parafrontalia ;
parafrontalia, parafacialia and face covered with grey tomentum,
which may, at certain angles, appear slightly golden ; antenna
brown, third segment in male somewhat orange; palpi
orange. Thorax : shining blue-green, grey-dusted anteriorly
and on pleura ; two pairs of postsutural acrostichal bristles
present. Adbdomen : bluish-green to purple; sternites in
male brownish-purple, bearing upstanding black pubescence ;

Fig. 7.

Fig. 7.—Hypopygiopsis fumipennis Walker (Macquart) : leg.
Fig. 8.—Hypopygiopsis violacea (Macquart) : head.

hypopygium prominent. Wings: greyish-hyaline, infuscated
anteriorly and along wing-veins; basicostal scale black ;
squama parchment-coloured. Halteres dull brown. Legs :
entirely brownish-black, in male with fringes of long black
hair on femora, tibiz and tarsi; pulvilli in male orange,
in female grey.

Length 18 mm.

Distribution.—Macquart’s type from Java, Walker’s from
Singapore, and v. d. Wulp’s from Sumatra. Three further
specimens from Singapore and one from Sarawak, in the British
Museum. Four males in the Hamburg Museum from East-
Central and Central Borneo. Malloch has seen a male from
the Federated Malay States. S. China Sea, Anamba Is. Also.
seen from N. Borneo: Bettotan, ‘Samawang. West Coast
Federated Malay States, Sembilan Is.
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Genus 2. CALLIPHORA Robineau-Desvoidy.

Calliphora R.-D., Myodaires, p. 433, 1830.

Genotype, JMusca erythrocephala Mg., by original designation
(as vomitoria L.). (Coquillett, 1910.)

Mufetia R.-D., Myodaires, p. 431, 1830. Genotype, M. autisio-
dorensis R.-D.

Mya Rond., N. Ann. Sci. Nat. Bologna (3), ii, p. 175, 1851.

Somomya Rond. (part), Atti Acad. Sci. Bologna, p. 4, 1861.

? Compsomyia Rond. (part) Ann. Mus. Genov. vii, p. 425, 1875.

Eucalliphora Tnsd., Smiths. Misc. Coll. li, p. 118, 1908. Genotype,
M. lilea Wlk. '

Tricycleopsis Vill,, Rev. Zool. Afr. xv, 1927, p. 388. Genotype,
T. paradoxa Vill.

Pseudo-Calliphora Mall., Suppl. Ent. xvi, p. 51, 1927.

Aldrichiella Rohd., Zool. Anz. xcv, p. 177, 1931 [preoc.].

Aldrichina Tnsd., Man. Myiol. v, p. 135, 1937 [nom. nov.].

Head : eyes more or less approximated in male, widely
separated in female ; jowls about one-half eye height, arista
long plumose. Thorax: acrostichals 1 or 2:3; dorso-
centrals 2:3; 2 postsutural intra-alars, the presutural
bristle present or absent ; 4 humeral, 3 posthumeral, 2 noto-
pleural, 3 sternopleural arranged 2 :1; propleuron and post-
alar declivity hairy. Abdomen : marginal bristles only on
third, and discal and marginal bristles only on fourth visible
segments. Wings: lower squama bearing long upstanding
bairs on at least part of the upper surface. Stem-vein bare.

Distribution.—Cosmopolitan.

Key to the Species of Calliphora.

1. Squama with-a very minute, insignificant [p. 37.
patch of hairs. A brownish species ...... paradoxa (Vill.),
Squama distinctly hairy on lower lobe, or
shining blue species ..................... 2.
2. Presutural intra-alar bristle absent ........ 3.
Presutural intra-alar bristle present ........ 5.

3. Eyes in & separated by a distance equal to
2-21 times width of 3rd antennal segment ;
facialia and jowls blackish-grey; post-
bucce black-haired; abdomen heavily
dusted in patches; hypopygium very
large ...l e grahami Aldr., p. 35.
Eyes in 3 less widely separated ; facialia and
jowls orange-red; hairs on post-bucce
brilliant red ; abdomen shining ; hypopygium

Inconspicuous ............... e ieeeann 4.
4. One pair of presutural acrostichals ; 3rd [p. 34.
antennal segment dark brown ............ Sulviceps v. d. Wulp,
Two pairs of presutural acrostichals ; 3rd seg- [p. 36.

ment of antennw brown, reddish basally .. wmalayana Mall.,
5. Facialia and jowls reddish, with black hairs ;
eyes in 3 soparated by a distance equal to [p. 33.
1} times width of 3rd antennal segment ... erythrocephala (Mg.),
Jowls blackish-grey; eyes in @& almost con-
tiguous .......... Cettecretattetaneae 6.
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6. Hairs on post-buccee reddish or pale brown

intormixed with black .................. vomitoria (L.), p. 39.
Hairs on post-buccwe all black ............. .
7. Palpiorango .........cciiiiiiiiiinian.n pattont Aub., p. 38.
Palpi dark brown to black................. atripalpis Mall.,
(p. 41.

4. Calliphora erythrocephala (Meigen). (Fig.9.)

Musca erythrocephala Mg., Syst. Beschr. v, p. 62, 1826; Wied., Auss.
Zweifl. Ins. 1i, p. 395, 1830.

Calliphora littoralis R.-D., Myodaires, p. 435, 1830.

Calliphora spitzberqensis R.-D., ibid. p. 435.

Calliphora vicina R.-D., ibid. p. 435.

Calliphora monspeliaca R.-D., ibid. p. 430,

Calliphora musca R.-D., ibid. p. 436.

Calliphora nana R.-D., ibid. p. 436.

Calliphora scutellata Macq., Soc. Sci. Lille (1833), 161 (24), 1834.

Musca aucta Wlk., nec Patton, Ins. Saund. p. 334, 1852.

Calliphora insidiosa R.-D., Posth. ii, p. 695, 1863.

Musca vomitoria auctt., nec Linn,

39.—Heard : eyes in male separated at point of closest
approximation by a distance equal to one and a half times
width of third antennal segiaent ; in female equal to one-third

Irig. 9.—Calliphora erythrocephala (Meigen) : 3 genitalia.

width of head ; frons black in male, narrowed at one point
but not entirely obliterated ; parafrontalia silver-grey ; para-
facialia and epistome reddish ; jowls reddish to grey ; post-
bucce and jowls covered with black hair ; antennae dark brown,
second segment reddish ; palpi orange. Thorax : dull bluish-
black, lightly silver-dusted. Acrostichals 2 : 3, dorso-centrals.
2 : 3, a presutural bristle present.  Abdomen : greenish-blue,
irregularly silver-dusted ; hypopygium inconspicuous; male
genitalia as in fig. 9, the paralobes less highly chitinized
than the mesolobe. Wings: hyaline, very slightly darkened
at base. DBasicostal scale deep yellow to dark brown ; sub-
costal sclerite covered with soft tawny pubescence ; squama’
VOL. VI. D
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dark brown, lower lobe white-rimmed in certain lights.
Halteres orange. Legs : black.

Length up to about 12 mm. .

Bionomics.—There is considerable literature on this
insect. The two volumes of the second edition of Lowne’s
‘* The Anatomy, Physiology, Morphology and Development
of the Blow Fly (Calliphora Erythrocephala),” published
in 1890, contain what is probably the most complete account
of the anatomy of any Dipteron. The species hreeds in
decaying matters of many kinds. Current literature contains
many references to the bionomics.

Distribution.—North America ; Kurope ; Iigypt; INDIA:
Baluchistan, Quetta, Nushki; NorTHERXx IxNDIA: Simla,
Cherat, Mussooree, Dehra Dun, Sikkim, Darjeeling ; Japan ;
Australia ; New Zealand.

5. Calliphora fulviceps van der Wulp. (Ifig. 10.)

Calliphora fulviceps v. d. Wulp, Midden Sumatra, iv, N. H. Fauna,
pt. ii, p. 44, 1892,
Type-locality : Sumatra. 1'ype in the Leyden Muscum ?.
3Q.—Head : eyes bare, in male very closely approximated
but not holoptic, in female separated at vertex by distance

Fig. 10.—Calliphora fulviceps van der Wulp : & genitalia.

slightly less than width of one eye : frons dark reddish-brown,
in male obliterated for short space, in female parallel-sided,
rather more than twice width of one of the parafrontalia, with
numerous fine black hairs onmiddle part; parafrontalia dark at
vertex, dull gold-dusted elsewhere,in male verynarrow except
antenoxlv, touching for short space, in female about equal
in width to width of third antennal segment ; frontal bristles
descending to level of insertion of antennae, male without,
female with, two fronto-orbital bristles, and both sexes with
numerous fine hairs outside the series of bristles ; parafacialia
dull gold-dusted and hairy above, orange-yellow and more
or less bare below ; jowls vellomsh with a few black hairs
on upper part and brilliant reddish- yellow hairs below, which
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also extend over the succiput; face reddish-yellow, the
vibrissae inserted well above upper margin of epistome, which
projects diagonally forwards and downwards ; facialia with
minute decumbent bristles on about half their length ; first
and second aniennal segments orange-red, third uniformly
dark brown ; arista long plumose, the basal half thickened ;
palpi orange-yellow. 7Thorax : dark dull bluish-purple, lightly
groy-dusted anteriorly, acrostichals 1 : 3, dorso-centrals 2 : 3,
intra-alars 2, supra-alars 3, post-alars 4, humerals 2-3, post-
humerals 3, presutural intra-alar bristle missing. A4bdomen :
shining bluish-purple with coppery reflections, lightly grey-
dusted, male hypopygium inconspicuous. WWings: greyish-
hyaline, slightly infuscated basally ; squama dark brown,
rather sparsely covered with long strong hairs. Halteres
dark brown. Legs: black.

Length 8 mm. ; length of wing 8 mm.

Bionomics.—Nothing is known.

Distribution.—Sumatra ; Java, Tjibodas; Borneo, Mt.
Kinabalu.

6. Calliphora grahami Aldrich. (Ifig. 11.)

Calliphora grahamt Aldr., Proc. U.S. Nat. Mus. Ixxviii Art. 1, p. 1,
1930.

Aldrichiella grahami Rohd., Zool. Anz. Ixxxviii, p. 177, 1930.

Type-locality : Szechuen ; China. 7Type in the United States
National Museum.

389 —Head : cyes separated in male by distance equal
to three times width of third antennal segment, in female by

Fig. 11.—Calliphora grahamt Aldrich : & genitalia.

one-third total width ofhead ; fronsdark brown to black below
ocellar triangle, becoming reddish anteriorly; parafrontalia

I-l
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antennae dark brown, base of third joint sometimes slightly
or extensively rufous; palpi orange. Thorax: dull black,
slightly silver-dusted anteriorly ; acrostichals, 3:3, dorso--
centrals 3:3 (in cach series the anterior pair of bristles small,
irregularly placed, and sometimes difficult to discern). A pre-
sutural bristle present; the presutural intra-alar bristle
absent. Abdomen : shining blue, silver-dusted in patches,
so that it presents a slightly tesselated appearance; hypo-
pygium very prominent, shining black, reaching forward
halfway to base of abdomen ; male genitalia as in fig. 11,
the mesolobe long, pointed, concave, and projecting forwards,
the paralobes short, blunt, and projecting downwards. Wings :
greyish hyaline, slightly clouded at base; basicostal scale
black ; subcostal sclerite covered with soft tawny pubescence ;
lowersquama brown, white-rimmed in certain lights. Halteres.
orange. JLegs: black.

Length 8-10 mm.

Bionomics.—The Californian specimens were reared from
a single batch of eggs on meat.

Distribution.—INpra : Chitral ; China : Yunnan, Szechuen
Province, Hang Kow, Hong Kong, Foo-Chow, Shanghai,
Fokien Province; Chusan Archipelago, Lukwang Is.; Shensi
Province, Senling ; Siberia ; Japan ; California.

7. Calliphora malayana Malloch. (Tig. 12.)

Calliphora malayana Mall., Ann. Mag. Nat. Hist. (9) xx, p. 415, 1927.
Type-locality : Federated Malay States, Pahang. Z'ype in the-
British Museum.
This species resembles C. fulviceps v. d. Wulp very closely,.
differing only in the characters given in the key.

Fig. 12.—Calliphora malayana Malloch : head.

In the series of specimens which we have examined the-
presutural acrostichal bristles give the impression of being:
variable in number (i.e., they are sometimes weak and
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ncorrectly aligned), and the extent of the reddish colouring
on the third antennal segment is also variable. We are
therefore inclined to think that this species may prove to be
only a variety of C. fulviceps v. d. Wulp.

It is possible also that an examination of van der Wulp’s
types at Leyden may show that this author had a mixed series
in front of him. ¥or the present, however, the names are
being used in the sense defined by Malloch.

Bionomics.—Nothing is known.

Distribution.—Federated Malay States: Pahang, Gunong
Benom ; Sumatra: Mt. Dempo, Korinchi Peak; Java,
M¢t. Adjoeno, 6000 ft. ; Borneo, Mt. Kinabalu.

8. Calliphora paradoxa (Villeneuve). (IFig. 13.)

Tricycleopsis paradora Vill., Rov. Zool. Afr. xv, p. 389, 1927 (Sept.
15).

Calliphora (Pseudocalliphora) semifulva Mall., Supp. Ent. xvi, p. 51,
1927 (Nov. 10).

Type-locality : Formosa. Typein the Deutsches entomologische In-
stitut, Berlin,

3Q.—Head : eyes bare, in & closely approximated with
uniformly small facets, in Q separated at vertex by distance

Fig. 13.—Calliphora paradoxa (Villeneuve) : head.

-equal to one-third width of one eye; frons in & reddish-
brown, obliterated towards vertex, in @ dull, black towards
vertex, reddish anteriorly, about three times width of one of the
parafrontalia ; parafrontalia in § almost linear, silver-dusted,
contiguous for a short distance, in @ narrow, each about half
width of third antennal segment, silver-grey dusted with a few
fine hairs outside frontal series, this series consisting of about
six pairs of strong bristles, the uppermost pair directed out-
wards and backwards; parafacialia in g reddish, covered with
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silver tomentum which shows shifting reflections, in @ similar,
the tomentum rather more grey; medianax reddish with
thin covering of grey tomentum ; jowls grey-dusted with
black bristles ; face greyish, flat, almost vertical, the upper
margin of the epistome barely projecting, the vibrisse inserted
slightly above this level ; antenne in § orange, the third
segment about three times as long as second and darkened
distally, in @ brown, the first, second and base of third segments
reddish ; arjsta long-plumose to tip; palpi orange, rather
thick throughout their length. Thorax : testaceous, dorsum
and pleura partially darkened, overlaid in the § with grey,
in the @ with golden tomentum ; centre of scutellum darkened
in &; dorsum with traces of five black stripes anteriorly.
Chatotaxy : acrostichals 2 : 3, dorso-centrals 2 : 3, intra-alars 2,
supra-alars 3, posthumerals 3. Presutural intra-alar bristle
absent in &, present in @ ; propleura and prosternum hairy ;
prostigmatic bristle present; mesopleura with one or two
fine bristles in upper anterior corner; sternopleurals 1:1;
anterior and posterior spiracles yellowish white. Abdomen :
first visible segment testaceous-yellow, in 3 with darkened
hind margin ; second testaceous-yellow with darkened hind
margin in both sexes and a dark central stripe; third and
fourth blackish, the posterior margins very narrowly orange
in the @; black areas on the abdomen thinly overlaid with
greyish tomentum in § and greyish gold in @; venter in
Q@ orange basally, black towards apex. Vings: hyaline,
strongly yellow-tinged ; squama testaceous, semitransparent
with darkened hind margins, the lower lobe with a small patch
of black setule (these are hard to see and very easily rubbed
off). Halteres yellow. Legs: yellow, tarsi blackish; mid-
tibia with one antero-dorsal bristle.

Length 7T mm.

Bronomics.—Nothing is known. .

Distribution.—Federated Malay States, Kedah Peak ;
Sumatra, Fort de Kock ; Formosa : Koshun.

Villeneuve’s type is a 3 and Malloch’s type and paratype
are 99 ; there are certain differences of colour between the
two sexes and a notable difference in the absence of the pre-
sutural bristle in the 3, but an examination of the three known
specimens leaves little doubt that they belong to the same
species.

9. Calliphora pattoni Aubertin. (Fig. 14.)

Calliphora pattoni Aub., Ann. Mag. Nat. Hist. (10) viii, p. 615, 1931.

Call.z.'phora aucta plur. auct., nec Walker, Patton, Bull. Ent. Res.
xi1, p. 113, 1922; Sen.-Wh., Mem. Dept. Agric. Ind., Ent. Ser.
vii, p. 99, 1922 ; id., Rec. Ind. Mus. xxviii, p. 129, 1926.

Type-locality : India, Darjeeling. Type in the British Museum.

3%-—Head : eyes in male separated at point of closest
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approximation by one-half width of third antennal segment,
in female by slightly less than one-third width of head as
seen from the vertex. Trons, parafrontalia, parafacialia and
jowls dark greyish-black, the epistome and facial ridges
slightly reddish. Silver flecks, visible in certain lights, helow
ocellar triangle, opposite point of insertion of antennz, and
halfway down parafacialia. Antenn® dark brown, third
segment rufous at base; palpi orange. Jowls and post-
buccee covered with black hair. 7Thorax : dull, silver-dusted ;
four narrow black longitudinal stripes anteriorly ; acrostichals
2 : 3, dorso-centrals 2 : 3, a presutural bristle present. Abdo-
men : metallic blue-green. with irregular silver dusting ;
sternites rather hairy in male ; hypopygium inconspicuous ;
male genitalia as in fig. 14, the paralobes being less highly
chitinized than the mesolobe. [Wings: hyaline, slightly

Fig. 14.—Calliphora pattons Aubertin : & genitalia.

darkened at base, along submarginal cell, and at small cross-
vein ; basicostal scale black ; subcostal sclerite covered with
scft tawny pubescence; squama dark brown, the lower
lobe white-rimmed in certain lights. Legs: black.

Lengtl 10 mm.

Bionomics.—This species is larviparous. Nothing else
appears to be known of its life-history.

Distribution.—INp1a : Kashmir, Himalaya region, Dar-
jeeling, Khasi Hills, Mishmi Hills, Dalai Valley, 4000-10,000 ft. ;
Burya (sine loc.).

10. Calliphora vomitoria (Linneeus). (Fig. 15.)

Musca vomitoria L., Syst. Nat. (ed. x) i, p. 595, 1758.
Musca carnaria Scop., Entom. Carn. pp. 325, 868, 1763.
JMMusca carnaria (cerulia) de G., Ins. vi, 29, 1776.
Musca carnivora F., Entom. Syst. iv, p. 313, 1784.
Musca obscaena Esch., Entomographien, p. 113, 1822,
Calliphora brunnibarbis R.-D., Myodaires, p. 434, 1830.
Calliphora fulvibarbis R.-D., ibid. p. 434, 1830.
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Calliphora erythrocephala Macq. (nec Mg.), Soc. Sci. Lille, 1833, 160,
1834. :

Musca affinis Macq., Suit. & Buff. ii, p. 263, 1835.

Calliphora croceipalpis Jwxnn., Abh. Senckenb. Ges. vi, p. 376,
1867.

Calliphora antarctica Schin., Nov. Reise, p. 308, 1868.

Calliphora capensis B. & B., Denk. Akad. Wioen, Iviii, p. 442, 1891.

Calliphora locwi End., D. Tiefsee Exp. iii, p. 254, 1903.

Calliphora vicarians Schin. (in litt. ap. Brauer).

3Q.—Head : eyes in the male separated at point of closest
approximatidn by a distance slightly less than width of third
antennal segment, in female by distance equal to rather
less than one-third width of head; frons more or less
obliterated at narrowest point, black. Parafrontalia dark
grey, silver-flecked below ocellar triangle and opposite point
of insertion of antenna; parafacialia dark red to dark grey ;

B b"cf’(”\b_
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Fig. 15.—Calliphora vomitoria (Linnxeus) : & genitalia.

epistome reddish, jowls black covered with black hair; post-
bucca covered with a mixture of black and reddish or light
brown hair ; antenn® dark brown, third segment sometlmes
reddish at base ; ; palpi orange. Thoraz : dull bluish- black,
very lightly silver-dusted anteriorly; acrostichals 2:3,
dorso-centrals 2 : 3, a presutural bristle present. Abdomen :

shining blue to purple with very sparse silver dusting ; hypo-
pygium inconspicuous ; male genitalia as in fig. 15, the para-
lobes very slender and almost as heavily chitinized as the
mesolobe. Wings: hyaline, slightly infuscated at the base ;
basicostal scale black ; subcostal sclerite covered with tawny
pubescence ; squama dark brown, the lower lobe white-rimmed
in certain lights. Halteres orange. Legs: black.

Length variable, up to about 12 mm.

Bionomics.—Breeds in many kinds of decaying matter.
There are many references in the literature to the habits
of this species.

Distribution.—Europe ; INDIA: Western Himalayas, Dar-
jeeling, Sikkim ; China: Hong Kong; Japan; North America.
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The colour of the hairs on the buccx varies, and they may
appear to be completely- black, as in some specimens from
Gulmarg in the British Museum.

Separated from pattoni by 3 genitalia.

11. Calliphora atripalpis Malloch, 1935.
Calliphora atripalpis Mall,, Journ. Federated Malay States Mus.

xvii, p. 669, 1935.
Type-locality : Borneo. 7Type in the British Museum.

Q.—Ilcad : width of frons not quite one-third the diameter
of the eye. XYrontal stripe very dark greyish-black. Para-
frontalia concolorous, but with velvety black patches. Face
and gena concolorous with frons, no patches. Genal bristles
black. Epistomal margin ochreous. Antenne and palpi
black. Tlorax: dull blue, with greyish pollen. Pleural
hairs all black. Abdomen metallic-blue. Wings: lightly
infuscate basally and faintly above vein I. Squams fuscous.
Legs : black.

Length 7 mm.

Bionomics.—Nothing is known.

Distribution.—Borneo, Mt. Kinabalu.

Genus 3. HEMIPYRELLIA Townsend.

Hemipyrellia Tnsd. Insec. Inscit. Mens. vi, p. 154, 1918.
Genotype, Lucilia fernandica Macquart.

A genus of wholly or partially metallic flies closely allied
to Lucilia.

Hcead : eyes in the male closely contiguous or separated.
Irons reddish-brown to black. Parafrontalia, face, cheeks,
pnsterior orbits and jowls covered with silver or golden tomen-
tum. In female frons and parafrontalia together, as seen
from the vertex, about a quarter of the width of head as seen
from same point of view ; vertex shining, slightly grey-dusted.
Thorax : metathorax with a bunch of upstanding hairs on the
convexity above the metathoracic spiracle. Dorso-central
bristles 2 : 3; acrostichals 2 : 2. Scutellum with four pairs
of marginal bristles and one pair of discal bristles. Abdomen =
second and third visible segments may or may not have dark
posterior margins. Macroch®te developed on hind margin
of third and on fourth visible segment. Genitalia more or
less prominent in male. Wings: third vein bristly almost to
anterior cross-vein both above and below ; subcostal sclerite
bears short bristles; supra-squamal ridge with two tufts
of hairs. Squame white. Legs: middle tibia with one
antero-dorsal bristle.

Distribution.—Ethiopian, Oriental, and Australian regions.
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Key to the Species of Hemipyrellia.
Male and Female.

1. Large flies; in male hypopygium very promi-
nent, lateral lobes forming heavily chitinized
shields enclosing mesolobe and paralobes ;
dorsum of thorax covered with short up-
standing hairs in addition to the serially
arranged bristles ; posterior margin of meso-
pleura with a few golden hairs among the [p. 43.
bristles ... .ceiieiiii ittt ittt Jucunda (Kirby),
Smaller flies; hypopygium sometimes promi-
nent, but not markedly conspicuous ; posterior
margin of mesopleura without golden hairs.. 2.
2. Eyes in male very closely approximated, para-
frontaliareduced to a fine line; wings slightly
yellow-tinged ; paralobes elongate narrow, (p. 45.
rounded apically ........cciiiiiiiiiiinenn, tagaliana (Big.),
Eyes in male separated by distanco equal to
width of third antennal segment; facial
tomentum in female brilliant shining silver ;
third segment of antenna bright orange; [p. 44.
abdomen rather heavily silver-dusted........ pulchra (Wied.),
Eyes in male scparated by distance rather
greater than width of third antennal segment ;
lateral lobes elongate, testaceous, very sparsely
haired; facial tomentum greyish: third [p. 42.
antennal segment generally dark brown ..... ligurriens (Wied.),

12. Hemipyrellia ligurriens (Wiedemann). (Ifig. 16.)

Musca ligurriens Wd., Ausser. Zweifl. Ins. ii, p. 655, 1830.

Musca solaia Wlk., List Dipt. Brit. Mus. iv, p. 887, 1849.

Musca fortunata Wik., Journ. Proc. Linn. Soc. Lond. iv, p. 137, 1860.

Somomyia caeruleolimbata Big., Bull. Soc. Zool. F'r. xii, p. 599, 1887..

? Lucilia ballard: Patt., Ind. Journ. Med. Res. ix, p. 573, 1922.

Lucilia albopilosa Sen.-Wh., Rec. Ind. Mus. xxviii, p. 130, 1926.

? Hemipyrellia orientalts Tnsd., Suppl. Ent. xvi, p. 56, 1927.

Hemipyrellia cyaneo-marginata Mall. (nec Macq.), Proc. Linn. Soc.
N. S. Wales, lii, p. 320, 1927,

Type-localities : Java and China. Co-types in Leyden and Vienna.

39.—Head : frons much narrowed, occasionally obliterated
for a short space; parafrontalia narrowed but not obviously
compressed ; eyes, when most nearly approximate, separated
by a distance rather greater than width of third antennal
segment. Parafrontalia, cheeks and jowls silver-grey, the
jowls moderately well-defined. Antennz tawny-yellow to
dark brown. Palpi orange. Vibriss® ascending about halfway
up the facialia in a rather irregular row. Frons in female
about the same width as the parafrontalia, although rather
narrower just above the antennw. ZThorax: shining green
to purple, rather heavily dusted anteriorly and on the lower
part of the hypopleura. Abdomen : shining green to purple,
the hind margins of the segments sometimes darkened. First
visible sternite and edges of tergites with sparse, short, bristly
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hairs in male ; male genitalia prominent and characteristic
(fig. 16), the mesolobe diverges for a considerable distance,
paralobes long, slender, and pointed, lateral lobes elongate,
testaceous, and covering para- and mesolobes ; the genitalia
arc not markedly hairy as in other species of this genus.
Wings : hyaline or slightly tinged with yellow. Legs: black.

Length 10 mm. '

Bionomics.—Patton (Ind. Jour. Med. Res. ix, p. 573, 1922)
states that L. ballardi, the synonymy of which is doubtful,
feeds as an adult on human excreta, but the eggs are laid
only in decaying animal matter.

Distribution.—IxpIa : Calcutta ; CEYLON ; Java ; Celebes;
China : Hong Kong, Hankow, Foo-chow, Swatow; Japan ;

/1 S V
Tig. 16.—Hemipyrellia ligurriens (Wiedemann) : & genitalia.
(From Aubertin.,)

Philippine Islands; Siam; Malay Peninsula, Singapore ;
New Britain ; Australia, Queensland.

The species is widely spread over the Oriental and Australian
regions, and has sometimes been confused with H. pulchra
Wied. on account of the variable colour of the antenn ;
but the genitalia and comparatively wide separation of the
eyes make it easily recognizable.

13. Hemipyrellia jucunda (Kirby). (Fig. 17.)

Stilbomyia jucunda Kirby, Proc. Zool. Soc. Lond. p. 555, 1888.
Type-locality : Christmas Island. 7Type in the British Museum.

39.—Head : frons not obliterated although narrowed ;
distance between the eyes at point of closest approximation
cqual to twice the width of third antennal segment. Para-
frontalia, parafacialia and jowls silver-grey, vibrisse ascending
halfway up the facialia ; jowls covered with obvious black
hairs. Antenn® brown; palpi orange. In female distance
between eyes at vertex one-quarter width of head. Thorax :
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metallic green, slightly dusted anteriorly and on pleura.
Dorsum covered with coarse upstanding hairs, apart from the
serial bristles. Posterior margin of mesopleura with a few
fine golden-brown hairs among the Dbristles. Abdomen :
metallic- green, thinly dusted, the posterior margins of the
segments darkened. Sternites in male covered with long
golden hairs and edges of tergites with sparse long black bristles.

!
Fig. 17.—Hemipyrellia jucunda (Kirby) : & genitalia.
(From Aubertin.)

Hypopygium very prominent; male genitalia as in fig. 17 ;
the lateral lobes developed into heavily chitinized triangular
shields which completely enclose the mesolobe and paralobes.
Wings : hyaline, greyish. Legs: dark brown to black.

Length 11 mm.

Bionomics.—Nothing is known.

Distribution.—Christmas Island, Indian Qcean.

14. Hemipyrellia pulehra (Wiedemann). (Fig. 18.)

Musca pulchra \Vd., Ausser. Zweifl. Ins. ii, p. 406, 1830.

Lucilia ruficornis Macq., Mém. Soc. Nat. Sci. de I’Agr. et des Arts,
Lille, p. 100, 1847 ; Dipt. Exot. Suppl. ii, p. 84, 1847.

Musca phellia Wlk., List Dipt. Brit. Mus. iv, p. 884, 1849. ,

Somomyia pagodina Big., Ann. Soc. Ent. Fr. (5) vii, p. 40, 1877.

Type-locality : unknown. Type in the Vienna Museum.

39 —Head : eyes almost contiguous, frons obliterated at
closest approximation of eyes, where they are separated
by a distance equal to the width of the third antennal joint.
Basal and proximal part of second antennal segment dark
brown, distal part and third segment clear orange, the latter
six times as long as the former, slim, and not quite reaching
the level of insertion of the vibrisse. Parafacialia and jowls
silver, the latter somewhat reddish, and covered with very
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short inconspicuous black hairs. Vibrissee hardly ascend
the facialia at all; palpi orange. In female parafrontals.
wider than frons, with frontal bristles rather widely spaced ;.
upper part of frons silver-dusted ; parafrontalia, parafacialia
and jowls markedly silvery. Third segment of antenna
very clear orange, almost twice as broad as that of male,.
and rather longer. Thorax: metallic green with purple:
reflections, heavily dusted anteriorly and on the hypopleura.
Abdomen : greenish to purple ; sternites and edges of tergites.
covered with long bushy hairs. Genitalia hairy ; mesolobe
divergent at the tip; paralobes dilated at the hase to form
shining testaceous bosses ; lateral lobes small, brown, trian-
gular, and covered with long hair. In the female the hind
margins of segments sometimes appear to be slightly banded ;
gides and fourth visible segment very heavily silver-dusted ;.

Fig., 18.—Hemipyrellia pulchra (Wiedemann) : & genitalia.
(FFrom Aubertin.)

venter without noticeable hairs. Wings: hyaline; veins
leown, tending to orange in the region of the second and
third basal cells. Legs: black.

Length 9 mm.

Bionomics.—A viviparous species, breeding in human
excrement or decomposing carcases both of animals and
birds. The adult appears to be essentially a flower and
fruit juice feeder.

Distribution.—Ixp1a : Punjab, Agra; Northern Bengal;
Bibar ; Pondicherry ; Coimbatore.

15. Hemipyrellia tagaliana (Bigot). (Iig. 19.)

Somomyia tagaliana Big., Ann. Ent. Soc. Fr. (5) vii, p. 44, 1877.
Typo-localit, : Philippines. T'ype in the British Muscum.

8.—Head : eyes almost contiguous, frons obliterated
and parafrontalia reduced to a fine line; parafacialia and
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jowls covered with grey tomentum, the latter with incon-
spicuous black hairs. Vibrissee ascend facialia for one-third
their total length. Antennse dark brown; palpi orange.
Thoraz : metallic blue-green. Abdomen : metallic blue-green,
the hind margins of the segments somewhat darkened. First
visible sternite and edges of tergites with bunches of long coarse
bristles. Genitalia hairy, the mesolobes and paralobes com-
pact, the latter testaceous at the tips; lateral lobe well

B3 f‘opfms.

Fig. 19.—Hemipyrellia tagaliana (Bigot) : 3 genitalia,
(From Aubeortin.)

developed, oval, with long fine hairs (fig. 19). Wings:
hyaline, but tinted greyish-brown. Legs: black.

Length 8-9 mm.
Bionomics.—Nothing is known.
Distribution.—Philippine Islands; Java; Lombok; Singa-

pore.
We have been unable to find any satisfactory character

for separating the females of tagaliana (Big.) and ligurriens
(Wied.) ; the colour difference used by Malloch may be
a guide, but it is too unreliable for purposes of identification.
Among the females which may belong to tagaliana (Blg)
is the type of Lucilia nesiotis Schin.

Genus 4. LUCILIA Robineau-Desvoidy.

Lucilia R.-D., Myodaires, p. 452, 1830.

Somomyia Rond. (part), Dipt. Ital. Prod. iv, p. 9, 1861.

Phanicia R.-D., Posth. ii, xxx, p. 750, 1863.

Phumonesia Vill., Bull. Soc. Ent. Fr. p. 307, 1914.

Bufolucilia Tnsd., Proc. U.S. Nat. Mus. lvi, p. 542, 1919.

Prancilia Shn., Insec. Insc. Mens. xii, p. 74, 1924.

Argoracrites Seg Bull. Soc. Path. Exot. - xviii, p. 734, 1925, nom. nud.

Casariceps Rohd Rev. Zool. Russe, iv, fasc. 1, 19 5 (Ent Mitt.
xvii, p. 337, 1928).

Dasylucilia Rohd., Rev. Zool. Russe, iv, fasc. 1, 1925 (Ent. Mitt.
xvii, p. 338, 1928).

Roubaudiclla Ség., Bull. Soc. Path. Exot. xviii, p. 735, 1925.
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Luciliella Mall.,, Ann. Mag. Nat. Hist. (9) xvii, p. 507, 1926.
Viridinsula Shn., Proc. Ent. Soc. Wash. xxviii, p. 131, 1926.
Genotype, Lucilia casar L.

Metallic coloured Calliphorine flies of medium size.

Head : oyes bare; parafrontalia and parafacialia covered
with silver or golden tomentum ; arista long-plumose ; jowls
one-third of eye-height ; vibrissee ascend almost half-way up
facilian but are inconspicuous. 7Thorax : chetotaxy as
follows : humerals 3 : 4, notopleurals 2, supra-alars 2 : 3—4,
intra-alars 2-3 : 2-3, post-alars 2-3, acrostichals 2:3:2-3,
dorso-centrals 3 : 3, marginal scutellars 4 *.  Abdomen : second
abdominal segment with or without marginal macrochewete ;
discal macrochxte on last segment only. Wings: third
longitudinal vein bristly both above and below, as far as small
cross-vein ; squama bare; post-alar and tympanic tufts.
present.  Legs : brown to black ; middle tibia usually with
ono, sometimes with two or three antero-dorsal bristles.

Key to the Species of Lucilia.

1. Costa infuscated ; parafacialia with a row of p. 48.
mMINULO NaIrS v vttt itinireneenerennnnns Jumicosta Mall.,
Wings hyaline ; parafacialia bare ............ 2.
2. Basicostal scaloyellow ...........ccou..... 3.
Basicostal scale dark brown or black.......... 4.
3. Abdomen somewhat arched in profile, sternites
with tufts of long hairs; hypopygium promi-
nent ; parafrontalia bare, or almost bare, [p. 55.
oxcept for frontals and fronto-orbitals ...... cuprina (Wd.),
Abdomen not arched in profile, sternites without
tufts of long hairs; hypopygium incon-
spicuous; parafrontalia in @ with short
decumbent bristles among frontals and para- [p. 54.
frontals........... feeeieeeeresitetetannns sericata (Mg.),
4. Very large flies. Holoptic, 3rd antennal seg-
ment remarkably slender; jowls shallow and [p. 51.
rounded . ...iiiiiiiii i i it sinensis Aub.,
Smaller flies. Never completely