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of respiratory horus on the thorax, is brownish in colour, pussesses
little power of movement, and remains at the surface of the water,
The larvae of the hairy-winged species live under the damp bark of
dead trees, in weeping spots on tree-trunks, and in decaying vege-
table matter generally, such as manure, rotting fungi, ete. These
terrestrial larvae are usually shorter than the aquatic oues, and do
not move in serpentine fashion, but are provided with a cleft proleg
on the underside of the prothoracie segment, while the head and body
segments also bear peculiar lancet-shaped hairs and spines.  Serpenti-
form larvee, which have produced midges with hairy wings, have, how-
ever, been found in the sap saturating diseased bark on tree-trunks,
Halits of the perfect insects.—In spite of their small size, the
females of certain species of Ceratopogonine arve among the most
irritating and bloodthirsty of insects,
both in the tropies and also in temperate
regions. Writing of a species found in
Uganda (see fig. 1), a recent observer®
says: “It 18 very common in Immany
places, usually near habitations. This
minute fly can pass through the finest
mosquito netting ; muslin I have not
tried. It bites terribly, leaving an i
irritating wheal, which itches for days, Fio.1-—Corato ;::rr;;;pr?. Uganda.
It makes a sharp, short, peevish buzz
when settling, fully as loud as a mosquito, It attacks the wrists
chiefly, but is able to pass beneath a sheet, and bite the ankles
and feet. Many were frequently found full of blood on turning
down the bed-clothes. I have met with a similar fly, with the same
habits, at Ahmednuggar (Bombay Presideney), Indin.,” In some
places, at any rate, midges torment domestic animals in addition to
human beings, Oecacta furens, Poey, which is found in Cuba (where
it is known as the jejen), and is said also to occur in Jamaica and
Mexico, chiefly haunts wooded spots near the sea, and is a scourge
of man and animals: in New Mexico Tersesthes forrens, Towns,, has
been caught attacking horses.

Blepharoceride :—genus Curupira.

No specimens of this genus have actually been observed sucking
blood, and its inclusion among blood-sucking Diptera is due to the
statement by Fritz Miiller that a certain number of the females
of the only species at present known, Cwrupire (Paltostoma)
torrentium, F. Miill,, have mouth-parts of the blood-sucking type,
while other females agree with the males in possessing mouth-parts

* Dr. Cuthbert Christy, * Reports of the Sleeping Sickness Commission,”
No. 1IL, pp. 39-40 (London; Harvison & Sons, November, 1903).
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time. The females of some of these flies, which are among the most
dreaded of all blood-sucking Diptera, sometimes oceur in enormous
swarms, and by their attacks upon horses, mules, and cattle, especially
in certain parts of the United States, occasion great losses among
these animals, besides frequently molesting human beings. In the
distriet of South Hungary called the Banat the Columbacz Midge
(Simulivm columbaczense, Schiinb.) has been notorious for more than
a hundred years, owing to the destruction caused by it among cattle,

Among the foot-hills of the Himalayas in North Lakhimpur,
Assam, where the flies are locally called * Dam Dims,” the poisonous
bites of Simulivm indicum, Becher, are troublesome to tea-coolies,
and in the Western Himalayas during the hot season “ Poth ” flies
are a well-known scourge; it is stated that when the Chakrata-
Saharanpur rcad was under construction numbers of the coolies
employed on the work died from the effects of their bites,

Appearance.—Small black or grayish flies, varying in length from
11 to 4 mm, according to the species, with a conspicuously humped
thorax, short straight antennze, delicate iridescent wings, stout legs,
and with the proboscis not projecting. In the male the eyes appear
to occupy the whole of the head, and meet in the middle line above ;
in the female they are smaller and separate.

Life-history.—The preliminary stages are passed in running water.
The eggs are deposited in a compact layer or gelatinous mass on
stones or plants close to the water’s edge. The larval stage lasts for
about four weeks in the summer in temperate climates, though
longer in cold weather, and the winter is passed in this state.
According to Johannsen, the full-grown larva of even the largest
American species does not exceed 15 mm. in length. In shape the
larva is somewhat ecylindrical, broadest posteriorly, where it is
attached by means of a sucker to a stone, the stem of a water-plant,
a dead leaf, or other object. The larva is able to shift its position
by erawling in a looping fashion, but usually remains in a more or
less erect attitude. It feeds on algee, diatoms, and parts of phanero-
gamous plants, which are brought to the mouth by means of the
currents set up by two broad fan-like organs situated upon the head.
In colour the larva varies aceording to the species, and perhaps also
to some extent in accordance with its food, from deep shining black
to yellow or dark green. When mature, the larva spins a silken
cocoon, within which it pupates, and in which the pupa remains
motionless, breathing by means of a pair of branched respiratory
filaments, which project from bebind the head. About a week is
occupied in the pupal stage, and then the perfect insect, making its
escape through a rent in the back of the thorax, ascends to the sur-
face in a bubble of air, and makes its way to some support on which
it rests until its tissues are sufficiently hardened to enable it to fly.

Habits of the perfect insects.—The males, which are incapable of

*
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sucking blood, are fond of dancing in the sun in swarms at some height
in the air ; the females usually remain at a lower level. 1In attacking
horses and cattle they show a great fondness for the inside of the
ears ; but they also devote themselves to any part of the body where
the skin is thin and not well protected by hair: in the case of
human beings they frequently attack the corners of the eyes. In
Uganda, according to Dr. Christy,* a species of Simulium oceurs in
a “belt ” about 12 or 15 miles in length, by 3 or 4 miles in width,
on the right bank of the Nile. *“In this area the flies swarm at
certain seasons in millions,” and become such a pest that the natives
are forced to leave their plantations. * The bite of this small fly,”
adds Dr. Christy, “is a very severe one, and causes a wheal which
itches intolerably, and is marked by a large drop of blood.”

Psychodidee, genus Phlebotomus (in the Sudan and Ceylon called
Sand-flies).

In this family the blood-sucking habit is altogether execeptional,
being confined to the genus Phlebotomus, T of which only three or
four species, which occur in Southern Europe, the Mediterranean
Sub-Region, the Anglo-Egyptian Sudan, and Ceylon, are at present
known. It is probable that the females alone suck blood.

Appearance.—Small yellowish-brown flies from 14 to 2 mm. in
length, with the body
and wings densely
clothed with long hair.
Antenne, palpi, and
legs long; proboscis
straight, projecting
vertically beneath the
head. Abdomen of the
female roseate when full
of blood, Care must
be taken not to con-
fuse with Phlebotomus
the harmless species
belonging to other
genara of Psycho-

ide, all of which

Fic. 5.— Phiebotomus ap. ¥ . Kassala, Sudan. are  small, densely
(% 12) hairy, moth-like flies,
but with the proboseis scarcely, if at all, visible.

* Loc. cit., p. 40.

T Since this was written the Rev. A. E. Eaton has stated that in England
he has observed blood in the abdomen of Sycorar silacea, Hal.,, and has made
a similar observation in Algeria in the case of an undescribed species of the
same genus. Of course the blood may not have been human..
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Life-history.—Almost unknown. The preliminary stages, how-
ever, are passed in water or in liquid filth, as in cesspools.

Habits of the perfect insects.—According to Rondani, in Northern
Ttaly Phlebotomus papatasii is found on the higher slopes of the hills
as well as in the marshy plains. As evening approaches, the males
very often, the females more rarvely, are found on windows. Plhlebo-
fomus minulus appears to be more confined to the low ground near
streams, and to enter houses less frequently. Writing of Plhlebotomus
papatasic as met with in Sevastopol, Mr. Robert Erskine, H.B.M.
Viee-Consul, states that it *“is common in summer, and is found
all over the town, principally in rooms,” and that ‘““its bite is
very painful, especially to newcomers,” In Ceylon, according to
Mr. E. E. Green, a species of Pilebotomus is sometimes more trouble-
some even than mosquitoes.

Tabanide (Horse-flies or Breexe-flies: in Great Britain certain
species are also known as Dun-flies, Clegs, and Stouts; sometimes
called Gad-flies: on the Upper Nile termed Serut-flies, and in West
Africa Mangrove-flies—a designation, however, which also includes
Tsetse-flies).

As already stated, the enormous majority of blood-sucking
Diptera belong to this family, in which the blood-sucking habit is

FiG, 4.—Chryrops feizaiinws. Walker, .y Singapore, Bormoo.
{x B.)

(with the possible exception of certain species of Pangonia) universal
in the female sex. The Tabanide are world-wide in their dis-
tribution, and are among the largest of all families of Diptera, the
total number of species described at the end of the year 1902 being
no less than 1,540, The majority of the species that have hitherto
attracted attention by reason of their bloodthirsty habits belong to one
or other of the four principal genera, Tabanus, Pangonia, Hematopota,
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the majority of Tabanide are somewhat sombre, some shade of brown
or black being the most frequent hue, the abdomen, however, often
being lighter or exhibiting lighter markings.
The wings, which, when at rest, diverge at the
tips or are somewhat tectiform, are in many
species conspicuously banded or blotehed ; those
of the species of Hematopota arve characteristic-
ally mottled,

Life-history.—The spindle-shaped brown or
black eggs are deposited closely packed in sub-
conical or flattened masses, which are attached
to the leaves and stews of plants, The larve ave
whitish soft-bodied grubs, and are found in water,

2 ; . J FiGg., 7. — Hewmalopobn
in wet sand or mud, in earth, or in decaying #p., from Zululand,
vegetable matter. In shape they are eylindrical, i‘:offiﬁuté.fﬁ: lt:f:’i‘z?;:
tapering at each end, with a small retractile of the wings (x 2).
. . P . The wing markings
head, and often encircled with rings of retractile are omitted.

fleshy protuberances, which, however, may be

confined to the ventral side. These larve are carnivorous, preying
upon beetle larvee, snails, worms, ete. The pupa, which is not
unlike that of a Lepidopterous insect, remains stationary in the
earth or water, or in damp rubbish at the edge of the latter,

Habits of the perfect insects.—The males haunt flowers or herbage,
but occasionally hover in the air.  The blood-sucking females are
persistent tormentors of human beings and domestic animals ; horses,
cattle, and elephants often streaming with blood in consequence of
their attacks. In *The Nile Tributaries of Abyssinia”* the late
Sir Samuel Baker speaks of herds of game between the Setit and
Atbara Rivers retreating before the attacks of Serut-flies. The
species of Hematopota and Chrysops, and the smaller species of
T'abanus are remarkable for the quietness with which they alight on
their victims, the sharp prick of the bite being often the first inti-
mation of the presence of the fly. The larger species of Tabanus
betray their approach by their loud hum.

Leptidee (no English names known).

The Leptide are a small but widely distributed family of
slenderly-built flies of moderate size. Their inclusion among bload-
sucking forms is due to individuals of four different species having
been observed in a small number of instances to suck human blood ;
but since the Leptide normally prey upon other insects the blood-
sucking habit is certainly exceptional and perhaps to be ascribed
to individual aberration. The species in the case of which the
habit has been recorded are an undescribed Symphoromyia, the
female of which, according to Baron Osten Sacken, who observed

* London: Macmillan & Co., 1867, p. 210.
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it near Webber Lake, California, in the month of July, bites quite
painfully “ and draws blood like a Tebanus™; the common European
Leptis scolopacea, Linn, (of which both sexes have been stated to
bite) and L, strigosa, Mg.; and Zrichopalpus obscurus, Phil,, a
species with an elongated proboscis, common in the Province of
Valdivia, Chile, in December and January, and said to be a greedy
blood-sucker. The observations with regard to the two species of
Leptis were made in France,

A ppearance.—Narrow-bodied flies, from 6 mm. to 13 mm. in length,
with long legs and with the abdomen usually tapering towards the
tip. The eyes meet together in the males above the small antenne,
but are separate in the females. The proboseis is usnally short and
fleshy, occasionally elongated ; the venation of the wings resembles
that of the Tabanide. As a rule some shade of brown or yellowish
brown forms the prevailing colour, and the wings are frequently
blotched with brown. When at rest the wings are carried flat or
nearly so, diverging widely at the tips.

Life-history.—The oviposition of the alleged blood-sucking species
has not been observed. Aeccording to Beling, the larve of Leptis,
which are shining white or yellowish in colour, with a small brown
head, and four papillee arranged in the form of & square on the
anal segment, subsist chiefly upon earthy and decaying vegetable
matter, and are found for the most part in woods, beneath the
earpet of leaves or pine-needles, as well as in decaying tree-stumps,
etc. The same author states that the larve of ZLeptis may be
distinguished at the first glance from other similar larvee, such as
those of Hematopota, by certain characteristic markings on the
upper side of the first two body segments, by the structure of the
anal segment, and especially by their great mobility. The larva
_ of Symphoromyia crassicornis, Pz., a European species, was found
by Beling under turf at the edga of a beech-wood. It is described
as measuring 12 mm. in length, dirty white in colour, tapering
somewhat towards both extremities, with a small brown head.

Habits of the perfect insects,—The flies of the sub-family Leptine,
which includes the genera Leptis and Symphoromyia, are somewhat
sluggish, and are fond of resting motionless and head downwards
upon the trunks of trees in shady places. Their flight is short and
noiseless,

Muscidee (7'setseflies, and their allies),

In this family the blood-sucking habit is highly exeeptional, and
is confined to a very few genera and species, all of which in appear-
ance present a general resemblance to the Common House-fly. In
eases in which the blood-sucking habit oecurs, it appears to be common

to both sexes. The following are the blood-sucking genera of Muscide
hitherto described: Stomoxys (with about a dozen species; this
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genus is universally distributed, and it is possible that several
additional species have yet to be described); Lyperosia (with two
species, one of which occurs in Europe and North America, the
other in Somaliland ; three additional species, probably distinet and
as yet undescribed, are found in West Africa, Sokotra, and Ceylon) ;
Glossinella (with one species, found in German East
Africa) ; Hematobia (with three species, two European,
the third found in Java); Becearimyia (with a single
species, deseribed from the nmghhomhood of Massowah) ;
and Glossina, or Tsetse-flies (eight species, restricted to
Africa and Southern Arabia). In addition to the fore-
going, representatives of two species for which a new
genus will probably have to be created have recently  Fi.s,

been obtained in West Africa and India. 5‘”}:3;43“;; A
N.B.—In view of the near relationship between Stom- in l:'aati:'.lngl
attitude,

oxys and Glossina (Tsetse-flies), it is desirable that special 4 cing the
attention should be paid to the former in order to  psition of
discover whether the species of this genus ave capable (X 1y =
of conveying any species of Irypanosoma.®

A ppearance.—As stated above, the blood-sucking Muscide all
present a general resemblance to the Common House-fly, which
however, in the case of Tsetse-flies is obscured by the fact that
the wings in the resting position (fig 10}, instead of diverging at
an angle, are closed one over the other like the blades of a
pair of scissors. With the exception of the largest species of
Glossina, these flies are all of small or moderate size; and even
the largest Tsetse-flies do not exceed 12 mm. (about half an inch)
in length, exclusive of proboscis and closed wings. The length
of an average specimen of Lyperosia is from 3 to 4 mm,, that of
a similar specimen of Stomoxys about 64 mm. The coloration of the
fies of this group is some shade of gray, brown, or yellowish brown,
sometimes with darker markings ; in certain of the species of Tsetse-
flies, although not in all, the abdomen is conspicuously banded. The
wings of blood-sucking Museide are uniformly hyaline or brownish,
never blotched or mottled. The sexes are usually very similar, but
can generally be distinguished by the eyes being closer together
in the males, Lastly, it is to be noted that in all forms there is
a hard chitinous proboscis, ensheathed in the palpi in the case of
Tsetse-flies, which in its normal position, when not in use, projects
horizontally beneath and in front of the head.

Life-history.—With the exception of Glossina the species of this
group breed, as a rule, in dung, depositing eggs from which are
A es of Stomoxys [S. nigra, Macq.], abundant in Mauritius durin
the h-:‘.-:P‘z:lmn has rec!r‘:nli::-lj' bgen unnggnled to be the “almost Dertmnﬁ':’
dwﬂemmumrof Surra in that island. See Lieut.-Col, Manders, * Journal of

the Royal Army Medical Corps,” Nov. 1905, pp. 623-6,
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developed white maggots of the type of those of the Common
European Blow-fly. According to Riley and Howard, Lyperosia
irritans, L. (Hematobia serrata, Rob.-Desv.) oviposits on fresh cow-
dung, and its eggs are irregularly oval in shape,
flattened on one side, and from 125 to 1-37 mm,
in length, by 0'34 to 041 mm. in width, The
newly hatched larve descend into the dung, and
eventually when full-grown attain a length of
7 mm, Pupation takes place in the ground be-
2 neath, at a depth of from half to three-quarters
S %,,—ki'f,’:,“”?’:"g}l”"g‘ of an inch. The puparium is of the normal
Museid type, dark brown in colour, barrel-shaped,
and from 4 to 4'5 mm. in length, by 2 to 25 mm. in width. Stomoxys
caleitrans, L., a species that is abundant throughout Europe and
North America, usnally breeds in horse-droppings, and its larve are
very similar to those of the Common House-fly, which also breeds in
horse-dung. The life-history of Tsetse-flies is of an abnormal type,
the female producing a single larva at a time, which is retained
and nourished within the oviduet of the mother until full-grown,
and on being extruded at once crawls away and buries itself in the
earth, where it turns into a pupa so soon as it finds a suitable
hiding-place. The pupa is dark brown, with a pair of prominent
granular protuberances at the posterior extremity.

Habits of the perfect insects.—Some of the species of this group,
especially those of Stomoxys and Glossina, attack man as well as
domestic animals, and it is possible that in the case of Glossina
palpalis, in certain parts of Africa, at any rate, such as Uganda,
human blood forms the chief food; other species of Tsetse-flies
appeu.r to subsist normally on the blood of big game,* The species
of Lyperosia attack horses, cnttle and camels, In
the United States Lyperosia irritans (Hematobia
serrata) is known as the “ Horn-fly” from its
habit of clustering in masses about the base and
on the concave side of the horns of cattle. Ae-
cording to Riley and Howard, it reduces the con-
dition of stock to a considerable extent, but
statements as to the death of animals from its
Fio. 10, — Glossina 2Utacks are unsubstantiated. When feeding, the

Longipennis, Cori, 1y 18 found on the back, flanks, legs, and under the

Tor i e thighs. Tn Europe and North America Stomoxys

showingthe position  caleifrans is often found in houses,

of the wings (x 10 4 Blood-sucking Larva.—The so-called * Congo
Floor-Maggot " is the larva of Aduchmeromyia luteola, Fabr, an

* For further information on the habits, etc., of Tsetse-flies, see “ A Mono-

graph of the Tsetse-flies,” by E. E. Austen {Landon, 1903 : published by the
Trustees of the British Mu*eum}
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African Muscid fly, which is found from Nigeria to Natal, and is

itself incapable of sucking blood. The maggot, which attains a

length of 15 mm., lives in the floor of native huts, and at night

fastens upon the limbs of sleepers and sucks its fill of blood. The

perfeet inseet is about 11 mm. in length, and pale yellow in ecolour,

Erlithk the distal portion of the abdomen, except the tip, bluish
ack.

Hippoboscidz.

This family, which is distributed throughout the world, includes
a number of small genera, the species of which are all parasitic on
mammals and birds. From the point of view of possible dissemina-
tion of disease, however, it is unnecessary to
consider here the bird-parasites belonging to the
genera (lfersia, Ornithomyia, ete.®* The mammal-
parasites are comprised in the genera Hippobosea,
Allobosca, Ortholfersia, Lipoptena, and Melophagus.
The genus Hippobosea is probably represented
throughout the world, and, with one exception,t
its eight or nine species are parasitic on horses,
donkeys, camels, cattle, or dogs. It is probable
that certain species have been introduced with
horses into new localities. At Pretoria Dr,
Theiler has succeeded experimentally in inoeulat-
ing cattle with 7rypancsoma theileri by means Fio. 11 — Hippolosca
of Hippobosea rufipes, v. Olfers (tig. 11). 8 Atricn (x E{ilrm'
Allobosca, comprising the single species .
crassipes, Speiser, has only rudimentary wings, and is parasitic upon
lemurs in Madagascar. Ortholfersia, of which two species have been
described, is found on kangaroos and wallabies in Australia,
Tasmania, and New Zealand. The seven or eight known species of
Lipoptena are deer- and goat-parasites oceurring in Europe, North,
Central, and South America, Japan, Malacca, Ceylon, Sinai, the
Anglo-Egyptian Sudan, and South Africa. Recently the European
Lipoptena cervi, L., has been met with in the Transvaal, and it is
possible that it was accidentally introduced with remounts during
the Boer War. The single species of Melophagus (M. ovinus, L) is
a parasite of sheep in Europe and North America.

Appearance.—Broad, flat-bodied, horny flies, with long wings,

* Similarly, the bat-parasites belong to the families Nycteribide and
Streblide, which with the Braulide (bee-parasites) and the Hippoboscida
make up the group of Diptera known as the Pupipara, may also be dis-
regarded. It should be noted, however, that under exceptional circumstances
human beings may be attacked by parasitic blood-sucking insects which are
normally found on guite other hosts,

t Hippobosea struthionis, Janson, which is said to be found on ostriches in
Cape Colony.







PART 1I.

Directions for the Collection of Specimens.

LasT oF ARTICLES REQUIRED.

An. entomologist's collecting-net.—This can be obtained from any
dealer in natural-history apparatus. Any net used for collecting
butterflies will do for Diptera ; but, on the whole, perhaps an ordinary
umbrella-net will be found the most serviceable, One or two spare
net-bags should be taken in case the one in use gets torn.

Two dozen glass-bottomed cardboard pill-bores (assorted sizes, up to
2} inches in diameter, packed in nests one inside another).*

One or two cyanide killing-bottles, not too large to be carried in the
pocket when required; or a larger-sized cyanide killing-jar, or

* These boxes can be obtained from Messrs, Watkins & Doncaster,
36, Strand, London, W.C.; but care should be taken to see that the boftoms—
and not the tops, as is often the case—are made of glass. Since the boxes
are constructed of cardboard, they are liable in tropical countries to go to
pieces in the rains; and to prevent this they should be covered with jaconet
in the following manner, the important point to remember being that the
jaconet must be cut in strips on the eross :(—Obtain, say, a square yard of the
material, and fold it into a triangle by bringing two opposite corners together,
Consider how wide the strips must be, according to the varying depths of the
boxes to be covered, and rule them off in pencil by drawing lines parallel to the
beese of the triangle. Cut up the strips, or if possible get them cut by a book-
binder's machine. Paint the box over with liquid glue, and wrap the jaconet
round it: it is particularly important that the edges of the glass and lid should
be well protected ; and it will be found that by gently pulling the jaconet it
will wrap itself round these without difficulty. When quite dry, say the
following day, the box should be given a coat of Aspinall's enamel, or of paint,
a second (and if necessary a third) coat of paint being added after the first is
dry. Any paint or glue on the glass can be removed with a penknife ; if the
jaconet protrudes too far over the glass, cut it round with a penknife and
remove it. (Glass-bottomed boxes already protected in this manner can be
obtained from Miss E, M. Bowdler Sharpe, 4, Barrowgate Road, Chiswick,
London, W.)

A simpler method of prolecting the boxes iz to coat them (especially the
joints) with shellac dissolved in absolute alcohol.

(ilass-bottomed boxes of this kind constructed of tin are sometimes sold ; but
these are not to be recommended, since when in use in warm climates they are
apt to become very hot, with the result that flies contained in them are killed
and become dry prematurely.

15
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Needles (two or three) mounted in handles,—also for arranging legs
and wings,

Entomological pins (D. F. Tayler & Co, New Hall Works,
Birmingham), Nos. 5 (1s. 6d. per ounce), 7 (2s. 6. per ounce), and
20 (7s. 6. per ounce). The No. 20 pin should be used for all but
the very largest Diptera, such as Horse-flies (Tabanide) ; as it is
exceedingly fine, an ounce will go a very long way.

Common pins— a thousand or two, in paper packets,

Gun-wad punches, Nos. 4, 12, and 20 bores (from any gun-maker),
for punching dises of card.

Cards (3-sheet Bristol board), from which to punch dises; a
supply of the latter should be prepared ready for use,

A platyscopic lens (Messrs, Baker, 244, High Holborn, London,
W.C. ; or John Browning, 63, E‘:.tmnd L-:mdon W.C. : price about
155.). The magnifying-power should not be too high—from 10 to
15 diameters is about the best,

Cork-carpet or pith—Two or three sheets about 6 inches square,
on which to perform the operations of pinning, ete. (Cork-carpet
ean ’;Je obtained at Harrod’s Stores, Brompton Road, London,
S5.W,

Two or three cork-lined entomological storve-bowes.—These can be
obtained from Messrs, Watking & Donecaster, or any other dealer in
natural-history apparatus, For a collecting trip or expedition of some
duration the boxes should not be smaller than about 18 inches by 12,
and they must be sufficiently deep to prevent the heads of the pins
from coming into contact when both sides of the box are filled.
Shonld the collector run out of store-boxes, cigar-boxes, in the
bottom of which is fixed a layer of cork-carpet or pith, make
efficient snbstitutes ; but if pith is used, it should not be less than
1 inch thick,

Aleohol, 90 per cent. (ordinary rectified spirit).

Perchloride of mercury, aqueous solution, 1 in 500,

Mernop oF COLLECTING.

If possible, Diptera should always be brought home alive in the
glass-bottomed pill-boxes (to which they are to be transferred on
being captured in the net), and should then be killed in the eyanide-
bottle or jar immediately before being pinned. As soon as a fly is
taken in the net by a dexterous sweep, a sharp turn of the wrist
must be given (following a smart downward or lateral stroke in
order to bring the fly to the end of the net), in such a way that the
end of the net containing the insect falls over the rim and so makes
a closed bag from which it cannot escape. The end of the net can
then be gathered up in the hand, and the fly forced into a still
smaller space, in which it will not be difficult to get it into a pill-box,
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When, however, it is impossible to pin them, Diptera may be
preserved in fine sawdust, on which a few drops of dilute earbolic
acid should be sprinkled to prevent mould. Each specimen, before
being placed in the sawdust, should be loosely screwed up in fine
tissue-paper (cigarette-paper would do), on which the necessary data
(see below under “ Pinning ") should be written in pencil. To contain
the specimens a small tin box (such as those in which tebacco is sold)
should be used ; and to prevent injury from shaking, the box should
be packed guite full of sawdust and specimens.

Diptera may also be put away for transport in three-cornered
envelopes of soft paper (newspaper), after the manner in which
butterflies are packed by collectors; but this method does not suit
thick-bodied flies, such as Zabanide, as these are often crushed by
it, and if once flattened cannot be restored to their natural shape,
Envelopes containing Diptera or other insects may be conveniently
packed in tin tobacco- or biscuit-boxes for transmission by parcel-
post from abroad. A few drops of weak carbolic acid should be
sprin.'kflmlil over each layer of envelopes, and the box should be packed

uite full.
i Tt is never advisable to put Diptera for transmission from abroad
into small boxes containing wool, as when flies are once in contact
with wool, and have become dry, it is very difficult to remove them
without pulling off legs, bristles, ete.

Pryxive,

Take a card dise, and write legibly on it all the data connected
with the specimen to be pinned, as follows: (1) name of locality,*
including altitude if necessary; (2) date—day, month, year—thus,
20, 11. 06; (3) collector’'s name; (4) any brief remarks of interest
(which may if necessary be written on the other side)—eg. * Very
common” ; “Only specimen seen”; “On porter's back”; At
watering-place in stream ” ; “ Running on banana leaves.” Longer
notes on habits, ete., should be entered in a note-book, with a number
corresponding to one written on the dise. Specimens taken in coifil,
for which a good look-out should always be kept when collecting,
should have the fact noted on the disc of each, thus: * A—in coitd
with B” ; “ B—in coite with A.”

Place the disc on which the above particulars have been written,
plain side uppermost, on a sheet of cork-carpet or pith, and, picking
up with the forceps an entomological pin (a No. 20 if the specimen
is not larger than a Blue-bottle, otherwise a No. 7 or No. ),
thrust it through the centre of the thorax of the specimen, until

* Should this be not likely to be found in an ordinary atlas, the name of the
nearest well-known town, or river, bay, mountain, etec,, or the approximate
geographical position should be added.
























