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THE LARVAL AND PUPAL STAGES QF .‘-."Ifh‘-l-{l 3‘11 RICAN

B CULICID A. i o TEe Py
i SR L' /
B By W. WESCHE, F.R.M.S. B
With Field-Notes by the Collector, Dr, W. M. Gramaw,

(Pratrs [-VIL.)

ealing with thiz extremely interesting and valuable collection of Mosquito
and popae from Lagos, which we owe to the industry of that in-
able collector and observer, Dr. W. M. Graham, [ have endeavoured to
practieal and not too technieal deseription of each species, and | have
lHustrations of all the principal characters, and of some points of more
l interest, I techniealities ave indulged in, they are explained in the
inary text, and in the plates. It has been my object to make it
possible for the careful worker to mistake any one of these larvie for that
£ another species, but persons who have experience of such work, know the
ulty of arriving at such results without a knowledge of all known forms,
nd that know]#dgn [ have no pretensions to possess.
Il: my keys I have taken the most simple and obvious characters as
___.PB, and I may point out for the information of those who approach the
ubject as novices, that with a little experience it ought to be easv to
recognise the two most dangerous groups of mosquitogs in their larval stages :
he Anophelines by the absence of the respiratory tube or siphon, and the
u snee of long feathered plumes on the thorax : and the Stegomyiz by the
hort stumpy siphon, often with serrated spines, and the numerouns star-like,
or stellate, hairs scattered all over the body (PL ILL figs. 3 & 7) 3 while larger
and longer stout siphons suggest, it the spines are serrvated (Pl,
_"'1'0)1 a relationship to the genus .#ides ; and the very long thin siphons
have been recognised as sometimes belenging to the restricted genus Culer,
'_:'!"'i..; paper is arranged in the following order :—

e

1. Technique, including measurements and the examination of living
larvze.
2, Characters of the larvee and pupze,
3. Keys to the species described, larve and pupee,
4. Separate description of each species,
5. Plates and explanation.
BULL. ENT. RES. VOL, L. PART 1. APRIL 1gIO.




) W, WESCHE—THE LARVAL AND

TeeaNique or ExaMINATION.

The larvee and pupe were preserved in tubes of formalin ; it was desirable
that they should be examined in the mediom they bad beeu in, so they were
taken out of the tubes by a small lifter * and transferred to a shallow glass
trough, half full of formalin; this was placed on the stage (Hat) of the
compound microscope, and the larvie examined with a magnification of about
60 diameters.  In those with very long siphons, and in all the pup, some
x“lﬁt‘llll’.}' will be met with in gl'llit]}_‘: dorsal 1'E!-w-:, and even more Lliﬁ"l{*ult}'
in getting ventral views. In the larvae, when material is abundant, this is
cot over by detaching the head, or the siphon. In cases where it is not

desirable to damage the specimens, and with the pupwe, the difficulty can be |
got over by using a rectangular trough with sides abont 2 mm. deep, when |
the head or the upright siphon can be placed in the angles f.

[n manipulation it is well to use a bristle in a handle, or, better still, the
finest entomological pin with the head off, and fixed in a handle till only
4 mm. remains visible ; the point must he pared down (on a glass slip is
best) with a penknife, till only a fine strip of metal remains, and the last half
millimetre is slightly bent.

A dorsal examination gives the best view of the antennm and of the facial
plumies and eyes, but the ventral side shows the mouth better. To under-
stand the mouth structures properly, they must be carvefully dissected and
teased apart 3 the fragments cleared in phenol and xylol, spread on a glass
slip, and mounted in balsam.

The thorax and abdomen must be looked at from both sides. The weight
of the siphon will, except in the case of the Anopheline larvee, or in those
with very short siphons, turn the last two segments of the abdomen partially
round, so that a lateral view, or semi-lateral view, is obtained of the seventh
segment.  If there is any difliculty, wedge the head in a corner.

The siphon, comb and anal segment arve best seen laterally, except in the
case of very dark larvae ; the pupm are also to be examined in this way ; but
when the anal plates are looked at, a dorsal or ventral view is necessary, and
then the ereature has the last three segments broken off, or is placed on its
hack with its head in a corner, or is hlln}_l}' on a bent |+in, H= Fl:l;_'{}::t—?.-:t{*:l in the

note helow,

r
MEASUREMENTS AND UOMPARISONS,
These are best made with a numbered seale dropped in the eyepiece of the

microscope, when the units can be read off and compared,

# A strip of zine 2 mm. broad, and of smitable length, fixed in a Landle, an:‘.-wém well.

+ A mueh bent mosguito pin (silver and as thin as possible) shaped so that it forms a eradle
or a little elevation, can be placed in the trough, and the larve and pupe arranged on it, s0
as to give particular angles; this has been found very useful.
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1. The abdomen will be measured from the base of the thorax to the end
of the eighth segment ; the anal segiment being excluded.
2. The siphon, from the chitinous ring at the base to the tip ; the valves
being exeluded, and the breadth being that of the chitinous ring.
3. The measurements of the anal segment will be the greatest length and
breadth of the chitinous plate of which it is formed.
4. To measure the whole larva or pupa, the trough is placed on a metric
seale of metal or ivory ; the contained creatures are then arranged on the
geale, and the measurements read off with a lens magnifying 12 to 15
diameters. In the case of the pupa the only measurement used is the
ereatest length of the thorax, as the tail varies so much in its curves and
positions that no useful comparizsons can be made,

Examxarios or Livieg LarvE.

. For this purpose a well made Rousselet live-hox, or a compressorium, is
' necessary ; the larvee are transferred with a pipette, and with a little practice

it will be found that they ecan be kept quiet without injury, and ean after

examination be returned to an aquarium or other breeding arrangement.

CHARACTERS OF VARIOUS Pants.
Tue Hass,

The hairs of aquatic larvie constitute one of their most striking features,
and those of the Cunicip®g present an extraovdinary variety, often atfording
very beautiful objects for the higher powers of the microscope. IFor the
purposes of determination and comparison, a certain amount of exactness in
definition will be found of use. I therefore propose the following :—

1. A hair is elastic, may be long or short, exceedingly thin or moderately

stout.

2. A brestle 1s not elastic, never very short ; it 1s stouter than a hair, and
may be curved, sharp or blunt, or even thickened at its end,

3. A spine iz of any length, it is otherwise a thick bristle which 1s straight
and sharply pointed.

Hairs may be further subdivided, and T follow the classification of these

ftructures suggested by Nuttall and Shipley.

a. Feathered hairs—This term is used when the secondary hairs are all
in one plane and are very long, as in the thordcie plumes of the
AxopaeLiNE (Pl VI, fig. 3).

h. Plumose hairs are those in which the secondary hairs are shorter and
are, or are not, in the same plane : such as the antennal plunie in mosi
larvae (Pl I, fig. 1).

e. Subplumose hairs.—Refers to those in which notches can be seen with a
magnitication of 60 diameters, but having only verv short secondary
hairs. .\ rare condition, (Pl TIT, fig. 17.)
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d. Branched lairs—Applied to hairs which bifurcate into one or more
branches, such as the end hairs of some antennze (PL V, fige. 3).

e Stmple hairs.—Signifies that the hair is without secondary structure.

F. Plumes may all .-¢|bl'ill;_': from a nomber of sockets or be the {mtlg'rm.\‘th::
of a single hair—consequently their bases may or may not be in the
same plane.  The hairs may he simple, plumose or feathered.

g. Tufts are short, and the hairs are never in the same plane at the base
(Pl. VII, fig. 9).

h. Palmate hairs consist of a fan-like arrangement of flat spines, springing
From a single basal hair, and are found in various stages of develop-
ment on the larvae of the AxorreErLinz: (P V, fig. 22).

1. Stellate hairs arve simole hairs, usnally not less than three, or more than
five, springing from a single base (Pl VII, fig. 3).

Tue Hran.
The size and shape of this part present many variations ; the chitin is also
often different, some heads being transparent and others semi-opaque, or

aven [3]3:“1][!".

THE ANTEXNE.

The colour is variable, and minute spines are present on the surface in
varving degrees. A plume may or may not be present, and may consist of
<imple or plumose hairs ; it may be inserted at varying distances along the
shaft and the antennme may be constricted at the insertion.  The distal joint is
nsnally shorter than the basal ; it bears spines at its end which vary in colour
and length, and a small number of hairs which may be simple or branched.

Tue MovuTH-PARTS.

Judging from the nomenclature adopted by Theobald, Nuttall and Shipley,
(3iles, Felt and Mitehell, little or nothing has been done on this subject since
Meinert published his paper in 1886 %, 1 arrive at this conclusion because
in several of my preparations I find at least three structures that are not
mentioned by any of these writers. Nuttall and Shipley say +: “ There is
nothing which can be homologised with the second pair™ (of maxille) :
though this statement was made only in regard to Anopheles maculipennis, Mg.
In an undetermined Culicine larva from Ceylon in my eollection, there is,
nmnder the small piece between the brushes, which I eall the labrum, an organ
of some complexity, which T also find in one of these larvie, Culex dissimilis,
Theo. (PL 1V, fig. 6).  But in this species and in Cules caliginosus, Graham,
are homologons organs of great complexitv, which appear to represent the
labium. This is found immediately under the “under lip ™ of Meinert, that
serrated chitinous shield that forms so prominent a part of the ventral side of

* Dan. Selsk. Skr. 1II. Die eucephale Mygelarver. Copenhagen, 1886.
t “ The Structure and Biology of Anepheles maculipennis.” Jour. of Hygiene, Jan, 1801
P o,
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the b ad. At its back are muscular and glandular (?) structures, and passing
into it iz the pharynx ; the pact itself is formed of a number of minute
chitinous structures. [ shall content myself with figuring this part as I have
found it in one species (Pl IV, fig. 2), reserving for a future paper the
discuss’on as to its homologies; yet T will say that I doubt the aceuracy of
Meinert’s determinations of the other parts, but as Lis nomenclature has been
adopted in all the best known works on the subjeet, I have no option but to
follow it in the descriptions in this paper ; for to do otherwise, would only
hamper itz utility and practical application.

ToE BrusHEs.

These are two chitinous processes studded with a multitude of sockets, in
which are inserted hairs which vary, in the different species, in degrees of
thickness and complexity. They are moved by the four largest muscles in
the head, and are often the most prominent part of it (PL 1V, figs. 8, 9, 19).

In most eases the individual bairs are simple, but in two of the larvie
. examined very remarkable developments were found. Those in Culex caliyi-
nosus, GGraham, are very beautiful microscopic objects, each hair having at its
end a minute comb.

In Culex tigripes, var, fusca, Theo., the hairs are muech fewer and stouter,
and each hair is regularly pectinated for a great povtion of its length (PI. I11,
fig. 15).

Nuttall and Shipley bave beautifully deseribed the manner in which the
brushes are nsed in Adnopleles maculipennis to sweep the water (I, ¢. p. 56);
but the maculipennis hairs are simple, and it seems probable that even the
most minute living organism would fail to elude these more modified and
complicated brushes.

Tue Lapruw.

Looking down on the front of the head a plaie is seen, often with two
eurved short bristles at its sides ; this is the clypeus. In the middle, between
the brushes and below the clypens, is a semi-circular plate with a rather
roughened edge. When this is dissected out, or a preparation iz made
permitting of its examination with high powers, it is found to cover an orgun
of some complication (PI. IV, fig. 7). The central portion consists of two
spines on an oblong base, which is behind a shorter piece of somewhat similar
form ; this is flanked on either side by a spine and a tuft of hair. It is a
little more than {; mm. in breadth (PL. IV, fig. 6). I find it in a Sinhalese
larva, and also in the African Culew dissimilis, Theo.

Tve MaAxDIBLES.

These are far more highly complicated than is usual in insects. The two
I have dissected out, namely, those of Culea caliginosus, Graham, and
C. dissimilis, Theo., are easily homologised, part for part. with Nuttall and
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Shipley’s figure 11 of Plate ii (I ¢.), and bear the two stiff’ bristles which, as
they observed, were used to clear the brushes. When the head is looked at
from the ventral side, the chitinised teeth can be seen in the interior of the
mouth, under the maxille and just above the nnder lip (PL 11, fig. 10 ; PL IV,
fig. 5).

Tae MaxiLLE.

These occupy a very prominent position when the mouth is looked at from
the under side, and are very diverse and characteristic in appearance. In
Anopleles well developed palpi are present, but in other forms these organs are
much atrophied, and in Culer caliginosus, Graham, I think they ave {'.ﬂn_:liﬂett*lf
aborted. The maxillee in thiz speciez are smali, hairy and palpiform in
appearance. In €. dissimilis, Theo., they are less palpiform, and have a
strong brush at the apex, besides rows of spines; palpi are present, but
in an atrophied condition. In this species the maxille have several short
claws at the end (PL IV, hg. 4), and [ have also seen these on l’gcﬁunpqrf!m.{.j
fusea, Theo., ¥ (I} as very insignificant appendages to the long maxillze,

Tur Lasiow,

This organ may be represented by the complicated struetures found in the
heads of Culer caliginosns, Graham, and €. dissimilis, Theo.

It presents a very different appearance in the two species. In the former
there is a central brush of spines from which proceed pairved rods which
curve ontwards ; in the spaces between the spines and the rods are two pairs
of stout blunt hairs, which do not differ in appearance from the * taste hairs ”
on the mouths of insects; the parts are flanked by complicated toothed
plates, and have above them two longer stout blunt hairs, and a pair of
minute two-ended processes, The whole is very small, as at its greatest
width it is but 5 mm,

In Culex dissimilis, Theo., the orgm is dizsimilar in appearance, though
of about the same size. In the centre is a three-pointed process, on either
side of it being the four * taste hairs,” and it is flanked by toothed processes;
from the central process proceeds a short rod, which extends to an opening
of a hexagonal shape in a plate of complicated folds ; at the top is a curved
plate with spines at its outer ends (PL 1V, fig. 2). From the middle of
these organs runs down the pharynx, a transparent membranouns tube.

Near this part in C. dissimifiz 1= a pair of ecircles with transparent eilia
(Pl. V, fig. 1), which are identical in strueture with similar circles or ovals
found in the same portion of the head of some lsopods—such as our common
\‘n‘l]ﬂll—]“l]."‘!" (I"rlﬂ'&“".ﬁ ."f-l"l'flrﬂi'.l'J +.

# Miall, * Aquatic Insects,’ p. 117, notices this organ in Corethra and Cidex larvee.
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Tue Lower Lir,

This part is very simifar in botn Anopneline and Culicine larvee, being
a striking, much chitinised, serrated shield, which lies in the median line of
the under side of the head (PL IV, fig. 3).

Tee Face.

This part, the dorsal frout of the head, varies in size and character, as well
as in the number of the plumes ; pigment-spots are often present, especially
two half-moons near the bases of the brushes.

There are usnally six plumes on the fore part of the head, each having
from three to eight hairs; and behind these are four minute stellate hairs,

flanked by two longer plumes (PL 11, fig. 11).

Tue Eves.

The eyes are variable in shape : in some stages of the Anophelines
examined they were reduced to small round bodies, but in others they are of
a sub-lozenge or half-moon shape, and have often a small pigmented mass
of eve-structure behind. As, however, the eyes appear to undergo great
changes in the larval moults, these characters are unreliable, and it is best

to record mﬂ}' the condition of the matare forms.

TaE THORAX.

The relative size of this part undergoes many changes, particularly in the
Anopheline larve, but the plumes on it arve faivly constant. It must be
examined on both sides ; the dorsal anterior edge has many plumose hairs
which often reach forward, quite over the head, and there are two pairs of
plumes behind these and two on the shoulders (PL 11, fig. 11).

The majority of the plumes are on the ventral side, and three or four
hairs wsoally spring from a chitinous tubercle. All these plumes in some
measure aceentuate the three segments of the thorax (PL 11, fig. 10).

In the mature larvee of Pyretoplorus costalis, Liw., there is a regular and
geometrie pattern on the ventral side, and this character appears confined to

the mature larval stage (PL VI, fig, 1).

Tue Aspomex,

The abdomen consists of nine cegments of which the first two bear plumes,
usually of a similar character to those on the thorax. The dorsum is studded
with innumerable combinations of small and Jarge stellate and other hairs,
but except when the part is unusually hairy, as in Stegomyia afvicana, Theo.
(PL IIT, fig. 7), the characters ave rarely specific. The eighth segment is,

wever, a striking exception, as it bears on each side a pateh of spines
1310\?1] as the comb and on the dorsum the highly important siphon or

respiratory tube ; the ninth or anal segment iz also of great use on account
of its appendages.  On the posterior side of the siphon, and usnally on the
membrane between the eighth and anal segments, ave two plumes, usually
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socketed on short tubercles; these I ecall the sub-siphonal plumes; the
lateral plumes at the hase of the siphon itseli I call the siphonal plumes
(PL 1, fig. 4). There is often a third plame (laterally) at the base of the
anal segment, and this is generally of simple hairs, it heing exceptional to
find that condition in the other two.

Tue Come,
This consists of a number of apines or srales on each side of the eighth

segment, which present remarkable specific characters *

when they can be
seen 3 but the difference in their appearance, bronght about by the angle
from which they are viewed, is so great that, in discriminating species, it
would be dangerons to rely upon this character alone, The combs are best
seen on the lighter-coloured lurvie, and from a lateral view, with the siphon
lyving as flat as possible in the trongh : if they cannot be made out then, as
sometimes happens, a dorsal view will partially show them. 'l'o secure this,
the siphon must be perpendicalar, often out of the ligoid : as I have already
explained, this is managed by placing the head in a corner of the trough.

The combs on the Anopheline larvae are on the lateral support= of the
platform on which the spiracles open.

When mounted in balsam the combs are rendered so transparent that th[-:,"
are exceedingly difficult to see with the best of objectives and substage
illamination, and in this condition I find it almest impossible to count the
seales with any degree of accuracy.  As I propose to describe only what T can
see with 60 diameters, T shall not rely on the combs more than I can help for
specific characters. The diffienlty of using these struetures for such a purpose
1= illustrated by my personal experience, I possess a beautiful preparation of
the larva of our British ~Fdes cinereus, Mg,, in formalin, made and given to
me by Mr, H. J. Waddington, F.L.S., of Bournemouth. Tllul.lg}‘: I am able
to use a very good } on the comb, I cannot satisfactorily count the scales
or be sure of their real shape either with a high or a low power objective.

I also drew some of the seales of the comb of Stegomyia fasciata, F., and of
8. africana, Theo., from larve lying in the trongh of formalin, using a
4 objective, and I could not separate these two species on what I saw, as my
drawings were practically the same. I suspect that with a little imagination
I could see on 8. africana, Theo., the elaborate structures that are figured, as
existing in 8. fasciata, in Goeldi’'s * Oz Mosquitos no Para’ (Brazil, 1906,
Plate lj- Indeed at the present moment I am by no means sure that they
do not exist, nor can I be certain without making eareful stained preparations,
capable of being examined with higher powers than those emploved.

Tur Sirnox,
This part varies so much and has so many subsidiary hairs and spines that

# Since the above was written I have been able to examine a greater number of
preparations ; T am now inelinel to think that they are more of generic than specifie
importaies, WwW. W.
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it is perhaps the most important character in the larva. The species con-
tained in the present collection exhibit a great variety in the form of this
organ, which is extraordinarily developed in some of them. In the Ano-
pheline larvee it can scarcely be said to he present, but the homology of the
parts is at once evident, if one of the stouter siphons, such as that of Culew
tigripes (P1. 111, fig. 14), is arranged so as to enable the observer to look
direetly down on the spiracles (Pl V, fig. 19), when a similar arrangement
to that which exists in the Anophelines will be seen.

The siphon, be it long or short, contains the spiracles of the two trunks of
trachez that run down the dorsum of the larva : at the ends of these trachem
are flaps or valves, which apparently may serve different purposes. In some
cases they appear to be pulled down by muscles so as to close, or rather
plug, the mouth of the siphon ; while in Culex tigripes the presence of
certain sclerites, which have the appearance of apodemes, snggests that they
flap over the openings of the spiracles. I find in the larvie of Phorocera
serriventrits, Rondani (=PF. concinnata, Mg.) such apodemes at the anal
spiracles, and they are constantly present in the imagines of all Diptera, so
that when they are seen, one may infer, with great probability of correctness,
that they are used to open and close the breathing apparatus,

The siphon has a highly chitinised ring at its base, which is useful for
comparative measurements, and often, on the ventral side, a median ridge
on which are sometimes inserted plumes or hairs ; in other cases double rows
of plumes are found, one on each side of the median line.

On either side, usually beginning at the base, and on the ventral side are
two rows of spines; judging from a rather obscure description by Felt *,
these are his ** pectens.” 1 shall mention them as spines, or siphonal spines ;
they form a very important character in their various arrangements, and in
some cases their shapes. Besides these spines, there are often present steilate
and other hairs that atford specific characters.

THE ANAL SEGMENT.
This is the ninth segment of the abdomen, and makes the thirteenth of

the whole larva, the number usually found in Nematocerous forms., The
part has four appendages at its end which are called the papille, and are
of various lengths, shapes and colours ; and in at least one species, two of
them are quite chitinous ( Culiciomyia cinerea, Theo.). On the dorsal edges
of the segment are long hairs and plumes, and on the ventral side a number of
plumes, which may be quite at the end, or fringe the side ; this I call the
ventral beard. It is cuarions that however plumose the hairs may be on
the thorax and rest of the abdomen, the hairs on this segment, like the plume
at its base, are usually simple (Pl I, fig. 4). [n one species, Culex tigrijes
var. fusca, Theo., which presents a number of peculiarities in the mouth
and siphon, the surface of this segment is quite rongh (Pl 111, fig. 12).

* New York State Ed. Dep, 20th Repoit of the State Entomologist—Bull 97 :
Entom. 24, pp. 4459
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The Purx.

These are comparatively simple, and consequently difficult to differentiate,
but characters will be found in the respiratory trumpets and in the short
plumes and bunches of hair at the base of the thorax ; there are also small
plumes on the points of the seventh segment of the abdomen. This segment
also supports two plates (the anal plates), which vary in shape, in the
character of the thickening ribs, in the short bristles at the end of the
central rib, and in one instance (Culew quasigelidus, Theo.) in having a
dark patch or cloud at the end.

The eighth segment lies under the anal plates, and in some cases is furcate,
containing the large forcipes of the male (PL VII, tig. 5, & PL. VI, fig. 13).
[n mature pup:e the sex of the future mosquito can be seen by an examination
of this part. The hairs on the segments of the abdomen are variable, but from
the difficulty of judging the angle of vision, they are unreliable characters.

The respiratory trumpets are not jointed, and form a single valve outside
the thoracie sac. In certain specimens, however, owing to the transparency
of the pupal skin, the trumpets present the false appearance of an external
articulation ; but the button-shaped object at their base is actually on the
under side of the pupal skin, and below that iz a tube running to the thorax
of the contained imago.

[ may point out that I have purposely deseribed the abdomen of the pupa
as only consisting of eight segments, as this is the appearance of the
organism, when cursorily examined. The true first segment is very small and
difficult to make out ; in the ecase of Culex dissimilis, Theo., which T have
mounted and carefully examined, it is certainly in a degenerate condition,

KEY TO THE LAWRVE DESCRIBED.

1. Siphon long and thin, nearly as long as, or two-thirds the length of

thie BldomEN"" % . e o TR o o P e s B Brien b o o o 2.
Siphon moderately short ard 1h:n sides never curved, nne—half‘ or

one=third the length of the abdomen ... ... wfu e tae e e T i
Siphon short and stout, less than one -ImIf lhe length of the

abidomens s i s S e
Siphon longer than abdomen. Antenn:e ‘Ml]r dm.{ distal joint and

black spines at the tip .......... A vo. . Cuwlex guiarti, Blanch., p. 37,

(Pl. VII, fig. 4.)

Hiphon undeveloped. (Awopmeriz®.) (PL V,fig. 20) .............. 23.

2, Anal papille very long, three times as lonyg as the anal segment.
Ctlex pallidothoracis, Theo., p. 36,

T B | T T e O e i i 3.

8, Papillsequaldnlength oo s b Gl st i et T
Papillee unequal in length ............c0viineaiiiviaa:s ciiendvane O
Siphon over ten times as long as its base ; anal segment with simple [p. 48.

hairs on thedorsaledge .................. Pectinopalpus fuseus, Theo. ? (11},

Siphon thirteen times as long as its base; anal segment with plumose
hairs on the dorsal edge ... 0iiinieien.. Culew pullatus, Graham, p. 46,



l'.l.

Ei

|

10.

1L

12.

15.

14.

BULL.

. Hairs on end of antennge branched . ...... ..o insen,

PUPAL STAGES OF WEST AFRICAN CULICID.E. 17

Spines run one-sixth of the length of thesiphon .................... .
Spines run one-quarter of the length of the siphon. Culex aguilus, Graham, p. 43.

Siphon ten times as long as its base; the longer papille half as long [p. 45.
again as the anal segment ................ Fectinopalpus fuscus, Theo, (1),
Siphon about eight times as long as its base; the longer papille
slightly shorter than the anal segment . .. ... Culer nigrocostaliz, Theo., p. 39,
Siphon four times as long as its base, with spines for one-third of its
length ; papillee unequal and longer than the anal segment, ventral
pair longer than the dorsal ....... e Cuwler quasigelidus, Theo#, p. 35,
(Pl. VII, fie. 7.)
Siphon four times as long as its base, spines absent or vestigial, papille
equal and about as long as the anal segment, the surface of which is p. 47,
T T T e e e sl e Megaculex pincerna, Graham *,
 (PLII, fig. 7)
Siphon more than six times as long as its base, with spines for one-third
of its length ; papillz unequal, the dorsal pair longer than the ventral
and about equal to the anal segment ... ... Culer lividocostaliz, Graham, p. 45.
Antennge with plume, hairs plumose ................ SR e st 2 B
Antennge with plume, hairs simple . ...... A e T 14.
Antennse without plume ...................... e A 17.

Hairs on end of antennge simple, not branched . ......... s e 15

With an extra joint on the end of the antenns ; spines on siphon absent
or vestigial .......... S Tt AT o oA . Megaenlex pincerna, Graham, p. 47.
Without such a joint; spines developed .................... Rl e 11318
Siphon with plumes of plumose hairs on the ventral side; characteristic
plume on head near antenna ......... vo oo Culer guasigelidus, Theo., p. 35
Siphon with pluiues of simple hairs on the ventral side; plume on head [p. 32.
I e R oo Culiciomyia freetownensis, Theo.,
Siphon quite four times as long asitsbase ...................... T o
Siphon not quite four times as long as its base; papille unequal,
double as long as anal segment, dorsal pair one-third longer than the
T e i e R T Crlew albovirgatus, Graham, p. 41.
Siphon more than four times as long as its base ; two vows of scales
on the comb ; papillee only slightly unequal, the longer nearly twice
as long as the anal segment .............. Culer duttoni, Theo., p. 34,
(PL V, fig. 2.3
Siphon four times as long as its base; three rows of scales on the
comb ; dorsal pair of papillie are nearly double the ventral which are
nearly equal to the anal segment .......... Culex dissimiliz, Theo., p. 40.
(PL. III, fig. 17.)
Anal papille short .............. e A o e e D |
Anal papille long and tapering, at least 243 times as long as llu
T S B e Lo o e e oy o A 1 o e e Fi L oF
Anal papillie nearly equal in length covraens Onlex caliginosns, Graham, p. 41
Anal papille very unequal in length ........ Addimorphus domestions, Theo.,p. 31,

# These two species appear again under 8
EXT. RES. VOL, 1. PART 1. APRIL IQIC, C
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Anal papille equal in lensth ; siphon very hairy on the ventral side.

Culiciomyia einerea, Theo., p. 33.
(P1. V, fig. 6.)
Papillie not equal in length ; siphon without such hairs, [ p. 49.
Myrvosquamus paludosus, Graham,
(PL V, fig. 15.)
Papillee unequal ; spines on siphon yun for % of the length followed
G T TR e s G e e s Sentomyia marshalli, Theo., p. 30.
(PL IV, fig. 16.)

. Papillie short, or moderate in length, less than three times the length

of the anal segment .. ............ s S i e w18
l‘npi]lm very lcn:,:;; and thin, more than four times as long as the anal p. 31,
SAEIBUL . e e e s Aldimorphns punctothoracis, Theo.,
Siphon short and stout, less than or about 2} times as long as its base .. 20.
Siphon at least 3 times as long as its base ... .. TR Rr U D i 0.0 Bk 19.
Face with four very thick hairs; papillee shorter than anal segment.

Uvanoteenia balfouri, Theo., p. 50,

Face without such haivs ; dorsal papille at least equal to the length

of the anal segment, the ventral papille strikingly small.

Stegonyia pollinetor, Graham, p. 29,

Siphon of peenliar shape, with very rongh surface, and spined and
plumed on the whole length of the ventral side, ; [p. 36.
Crler tigripes, Grandyp., var, fusea, Theo.,

(PL 111, fig. 13.)

Siphon of normal shape and with smooth surface . ................... 21.
Abdomen dorsally studded with short triple or stellate hairs, mode-
rately hadry oo s e Stegomyia afvicana, Theo. p. 27,

(PL III, fig. 3.)
Abdomen strikingly hairy . ................. Stegomyia africana, Theo., immatore
form. (Pl III, fig. 7.)
Abdomen without such hairs dovzally, or in a much less developed
gtate” L T e i e feaa e s Roaats mouidia O

Siphonal spines running very diagonally ... Stegomyia apicoargentea, Theo., p. 28.
(I'l. V, fig, 9.)
Siphonal spines running nearly parallel with the sides,
Stegmnyta fasciata, F., p. 25,

Antenne without plame Tt |

Antennee with plume .......ccc00einnes Myzorlapichus mawritionus, Theo., p. 24,
. With small palmate hairvs .................. Lyretophorus costadis, Liw., p. 20.
With very large palmate hairs . ............. Cellin pharoensis, Theo., p. 22,

(P VI, fig. 10.)

Key To THE PUPE DEXCRIBED,.

Trampets longer than half the length of the thorax®* . ..... ...... B
Trumpets shorter than halt the length of the thorax . ................. a.

Anal plates of unu=val shape and having a slight serration on the edges,
Megaculen pincerna, Graham, p. 47.
Anial plates of normial shRDE ... . .0 e s smei Tt e TR S

* Thiz is a character of which it is very diffienlt to he certain in some cases—the pupse
with rather long trumpets therefore appear again at 12,
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. The small plumes on the seventh (anal) segment are of branched hairs .. 4.

The small plumes on the seventh segment are of simple or subplumose
Iaive . o O A e Culex nigrocostalis, Theo., p. 40.
Culex hividocostalis, Graham, p. 45,
The small plumes on the seventh segment are of plumose hairs.
Culer pullatus, Graham, p. 40,

. The anal plates have a dark eloud or stizma in the centre, the trumpets

have a lighter ring or band in the middle .. Culer guasigelidus, Theo., p. 39.
Without such a stigma  ........ rvensne. Chlex guiartd, Blanch., p. 38

. The trumpets though short, are stout or very much developed laterally,

with very wide months, the :}penings of which end in a sharp angla

on the inner side. (ANOPHELINE) . . Pyretophorus costaliz, Liw., p. 22,
Cellia pharoensiz, Theo., p. 23,
Myzorlynelus mawritianus, Theo. p.24.

Trumpets with ordinary normal openings . ........., S e 5.
6. With short trumpets, not longer than the AxopnELInE .....000000000 T
e B R e 11.
7. Amal plates of unusual shapes ............cc.00000.. . S Tl R A g
Anal plates normal asin Cellia ............. L O e AT
#. With two long hairs in front of the thorax ,, Culiciomyia cinerea, Theo., p. 34
Wiathoutsuch haira .....coviiviiiiinnaas . [ranotenia balfouri, Theo,, p. 50.
Myvosquames paludosus, Graham,
9. With tree-like plumes of branched hairs at the base of the thorax and [p. 49
with the anal plates sometimes with ciliated edges.
Stegompyia fasciata, I, p. 25.
s aptconrgentea, Theo,, p 29.
w  africana, Theo,, p. 28,
Thorax without such plumes, but with a distinet thick pubescence in
the same place ....,..... 7y T e i o 10.
10. With two long hairs in front of t]la tlmm'-: o C‘uﬂ:umn widt frectownensis, Theo. P 33.
Without such hairs; all pubescence abnormally short. p- 32,
Adimorplus punciothoraciz, Theo.,
11. With rather wide-mouthed trumpets .........cc000viiian,, o s 2
With narrow-mouthed trumpets . ......... an o
12, With long plumose hairs on the abdomen .. [.m'u ths*umfi:* Theo., p. 41.
WWithout such s ... oo o ciiiny, Culea tigripes, var. fusea, Theo., p. 30,
13. With the plumes on the seventh segment of branched hairs ............ 14.

14.

Plumes absent on the seventh segment; only a single hair present.
Aldimorplus domesticus, Theo., p. 31,
Plumes on the seventh segment of simple or subplumose hairs.
Culexr nigrocostalts, Theo., p. 40,
Culex lividocostalis, Graham, p. 45,
Anal plates with a dark stigma in the centre; the trumpets have a
lighter ring or band in the middle ...... Culer guasigelidus, Theo., p. 39,
Amnal plates without such stigma .......cviiiiiiviiiaaiiaisinnanss 15

3. With stellate hairs on the edges of the abdominal segments,

Culer guiarti, Blanch,, p. 38,
(Pl VII, fig. 3.)
Withont such stellate haivs .......4...... Cuwler albovirgatus, Graham, p. 43,
» caliginosus, Graham, p. 45,
»  duttont, Theo,, p. 35,

c2
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1. Pyretophorus costalis, Lw.
Larva,

In the mature larva, which from the smaller size of the plumes and the
great amount of confervoid growth is, probably, a quiescent stage, the head is
very small in proportion to the thorax, but this condition is not maintained
through the various larval monlts, as in Dr. Graham’s series there are four
different stages, which I shall deseribe separately, under the obvious character
of size :—

Larvee 3 mm., 4% mm., and 6 mm.long. Those of the length of 3 mm. are
of two types :—

"|'_1.']m 1.—Head nearly as large as the small thovaz.

r[':r'n-. II.— Head of vsual .-I.ruwﬁﬁ“n{-‘ type, f:rt{.r'”e.r* width of the thora.

a. (Type 1).

Head nearly as large as the small thorax. Antennze without plume ; two
spines arve present at the end, and several hairs, one of which is branched
(Pl VI, fig. 2).  In one of the two specimens the antenna has a darker tip.
Eve large, with pigment spot behind. Brush very bushy ; the plumes on
the face are of feathered hairs ; the plume on the mandible shows premi-
nently at the base of the antennae.  The base of the head zeen from above,
shows a dark chitinous collar; on the dorsum this is broken in the median
line, :

The thorax is scarcely differentiated, but is very hairy with large plumes
of feathered hairs.

The first three segments of the abdomen bear feathered hairs laterally ;
and on the dorsum paired palmate hairs are present on the second to the
seventh segments (PL V. fig. 22).  The combs seem homologons with the
rows of spines which form lateral supports to the rudimentary siphon ; in
this species they consist of a double row of spines, a short one in front and
a long one behind (P1. V) fig, 20).

The siphon may be said to be differentiated but is only membranous,

The anal segment iz long, with still longer hyaline papillee ; there is a
dorsal plume of peculiar long branched hairs, and the ventral beard is strong,
and spring= from a bulb : it also consists of long branched hairs (PL. V,
fig. 19).

Deseribed from two larvee,

I f'].‘_';'}'l{* 11}

On these larvee, the antenn® are without branched hairs or the branches are
very minute ; the eyes are very small, apparently only the pigment spot
remains ; the eollar at the base of the head is very much broader ; the thorax
is subglobular and well marked ; the abdomen bears five pairs of palmate
hairs, similar in shape and size to those on type L.

Deseribed from three larve,
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¢ 41 mm. larvae,

Head small, but not so small as the head in (3). The eye with a darker
pigment in front (dorsal view) ; all the plumes on the face are of single
feathered hairs. The hairs at the end of the antennz are branched. but
are difficult to see; the collar is broader than in (a), but narrower than
in (#).

The thorax is well differentiated ; the anterior dorsal plumes are short, but
the ventral plumes are much larger, there being four large ones on the third
segment. There are two simple hairs anteriorly on the under side of the first
segment with a short curved bristle at the base; all the other hairs are
feathered (P1. VI, fig. 3).

The abdomen has on the first three segments two lateral long feathered
hairs, one above the other. There are small palmate hairs on the dorsum of
the first segment, and on segments 2-7 palmate hairs of the same large
size as in (a). The comb is much of the same type.

The siphon is rather less differentiated than in («), but this cannet he
stated with certainty.

Anal segment and papille much as before, but the ventral beard is
exceedingly large.

Deseribed from three larvee,

d, 6 mm, larvae,

The head is very small, 5 units of breadth as compared with 11 of the
thorax. The antennz have now a serrated inner edge ; the collar is very
broad seen dorsally, and the brush very prominent. The eyes are again large
with a pigment spot behind.

Thorax very large ; the surface is wrinkled on the dorsum, and on the
ventral side bears a regular pattern (Pl VI, fig. 1). All the plumes and
hairs are shorter than in the previous stage ; the simple hairs noticed then are
again present, and appear to mark the limit of the anterior segment.

The abdomen has plumes of feathered hairs on the first three segments,
but only simple double hairs on the others. The palmate hairs appear very
liable to denudation, as one ouly is present on the seventh segment, in one
specimen ; on the other, one can be seen on the third segment and a pair of
modifications (Pl. V, fig. 21) on the first segment. The bars and spots
figured by Nuttall and Shipley on the dorsal segments can be made out in
this species (P1. 'V, fig. 23).

Both the larvee have vorticelle and diatoms, besides algal growth, on
them.

The character of the comb remains the same, four short spines followed by
along one; the anal armature as regards the plumes is less, but the papillae
appear constant,
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Pura.

The pupa has small trumpets, hollowed ount on the inner sides; the plumes
on the seventh segment are characteristie in structure, being a modification of
a branched hair. The anal plates have two ribs developed, the central or
mner ones bearing rather curious wavy hairs (PL VI, figs. 4, 5 & 6).

Length of thorax 2 mm,

Deseribed from ten larvie and three pupee.

[ Larvee and pupae found in large water-holes and in the road puddles con-
taining opaque water, especially when such water has been fouled by the
exereta of cattle or of man. This is the commonest Anopheline larva and can
e found readily from April to November and probably all the year round.
The colour and markings of the larvee difler greatly at different ages.—

W. M. G.]

2, Cellia pharoensis, Theo.

LiAnva.
The larvee of this species brought home by Dr. Graham are also of various
stages ; there are two of over 3 mm., and three of 41 mm. in length.
The two smaller larvie present diversities of structure in the face, antenns
and palmate hairs.

a. Head nearly as broad as the thorax, certainly longer, even leaving out
the space oceupied by the brushes which are large ; the colour is rather dark.
The antennz are light in colour, as are also the rather weak spines at the tips.
The plumes on the face seem represented by very minute stellate hairs, but
those on the under side show as onter plumes, and consist of a single very
much feathered hair, which is as long as the antennze ; the eyes are long and
comparatively thin, and have a large pigment spot at the lower end.

The thorax is small ; it bears the usnal plumes of feathered hairs and the
two simple hairs noticed in Pyretophorus eostalis. There are rather charac-
teristic thick feathered hairs in the middle of the dorsal side, each with a
decided socket.

The abdomen has feathered plumes on the first three segments ; palmate
hairs are present on the third to the seventh segments which are rather small
in size compared with the very large type found in other stages. They are
best seen on a semi-ventral, or semi-dorsal view, the larva lying partially on
its side. The comb is closely similar to that in the preceding species, but
the long spines are longer, and the pigment differs,

The anal segment is large and of much the same type as in the preceding
species,

Described from a single specimen.
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h. This differs from the above, in having the antenna with a black hair at
the tip, and in having six plumes on the face, besides the two outer under
plumes (PL VI, fig. 7).

The thorax has the two characteristic hairs more markedly socketed, and
the two simple hairs have quite a spine at their base (P1. VI, fig. §),

The palmate hairs on the abdomen are very large, though that on the first
segment is smaller ; fourteen are present, a pair on each segment ; sixteen
eurved scales ecan be counted on each hair, rising from a stout base ; the com-
plete hair fills a space, at its greatest width, equal to § of the length of a
segment (Pl. VI, fig. 10).

Deseribed from a single specimen.

¢. Larveae of 41 mm.

The head is still very large in proportion, and I think that it is not the
mature form. It is the same colour as (#). The antennwe have two strong
hairs on the end, and a small dark plume between them. The face is similar
to that of (), as are also the eyes.

The thorax is even more hairy than in (0) ; the simple hairs are present,
~ but like the two posterior plumes they are socketed in a striking outgrowth
and have spines at their bases on the ventral side ; the dorsal side shows the
characteristic hair referred to in previous stages, and this also has a markedly
chitinous socket (Pl. VI, fig. 18); the anterior plumes arve short ; on either
gide of the median line ix a pair of short stiffly haired plumes, vather striking
in character; they are also present in (5) in a much less developed condition,
but not in («) ; all these plumes ave feathered.

The palmate hairs are of the same type as in (b). The scales of the comb
are darker (Pl VI, fig. 9).

The papille are much contracted at their base, pointed and hyaline in
colour ; ventral beard large, and of the same type as in the previous species,

Described from three specimens,

Pupa.

The pupa is characterised by remarkably wide-mouthed trumpets; the
plume is present on the seventh segment ; of the same type as Pyretoplorus
costalis, Liw., but the spines on the other segments are stronger. When the
imago is a male the forcipes are contained in two hyaline saes which ecome
down below the middle of the plates (Pl. VI, figs. 11, 12 & 13).

Length of thorax under 2 mm.

Deseribed from five larvie and one pupa.

[Larva and pupz found in a large water-hole behind the Medical Research
Institute and in road puddles in June and July. They resemble the larva:
of Pyretophorus costalis, but are somewhat longer and more slender.—

W. M. G.]
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3. Myzorhynchus mauritianus, Theo.

LARVA.

Two stages are present, but as they ave similar in all important characters,
I shall not deseribe them separately.

The whole larva i= stout and very dark in colour; the head is very chiti-
nous, almost opagque, and much smaller than the thorax. The antennme have
a plume in the middle of simple dark hairs; there are two strong spines at
the end, and between them a branched hair (Pl VI, fig. 17). Above the
hrushes are two characteristic fan tufts of short black hairs which arve less
develoved in the immature form (P VI, fig<. 14 & 15) ; the usual plumes of
the face are of <trong dark hairs and are also less developed in the imma-
ture form; the eves are very small and the pigment spot behind them is
darker,

Thorax rather small, the simple hairs have only a short spine at their base ;
the anterior dorsal plumes are very short, but some well-developed longer
ones are found on the ventral side, and on either side of the median line are
two branched hairs and 5-8 simple hairs.

On the abdomen, besides the usual plumes and accessory hairs, are large
beautiful palmate hairs, of rather dark pigmentation, which differ in the 511:|ile
of their scales from those of the two previous species, while the points are
hyaline. They are found on both forms, being large on segments 3-7, and
rudimentary on the first and second segments (Pl. VI, fig. 16). The
comb consists of very long spines with shorter ones at the base (Pl. VI,
fig, 19).

The anal segment iz <errated and eiliated on it= lateral edges, and has the
papillee subequal and a little longer than the segment. The beard is strong
but much denuded in the mature larvze.

Mature larvae nearly 6 mm, long ; less mature form thinner, and with less
developed thorax, but nearly as long.

Pura,

The mouth of the trumpeis is even larger than in the preceding
species, and the outer baottress of the anal plates is less developed (PL. VI,
fig. 20).

Deseribed from five larvae and one pupa.

[ Larvee and pupwe found in the large water-holes behind the Institute and
in road puddles in July and August. In young larvie the abhdomen is black
with 4 to 6 pale bands : full grown larvie have a black abdomen with nsnally
two brown bands,.—\W. M, (z.]




PUPAL STAGES OF WEST AFRICAN CULICID.E. 25

4. Stegomyia fasciata, I.
Larva.

Small, with a large head, which is lighter in eolour in the earlier, than in
the more mature stages. Antenna light, very simple, without any plume,
and the few minute hairs that ave present at the tip are only a shade longer
than the width of the antenna. Face without long plumes, with only single
or double hairs (all apparently varying in the different stages of growth) or
short quintuple or quadruple hairs, but these seem to he constantly simple,
Hairs on the labrum noticeably thick and bushy, as are also the brushes. The
eves are very small and round, but these organs are usually variable ; this
character is constant in all the larvee (two stages) collected by Dr. Graham.

The thorax is small, broader than the head in only one specimen ; the
anterior dorsal plumes are absent, or represented by small stellate hairs ; the
part is well haired, the plumes on the ventral side, in the middle and posterior
portion, have a large chitinouns bristle or hook at their bases. All the plumes
and hairs are with difficulty seen to be subplumose, and that only at the
bases.

The abdomen has long double hairs (subplumose at their bases, like those
on the thorax) on the first five segments, besides numerons stellate and short
hairs, all being simple. The comb, though consisting of very large dark
scales, is only easily seen on light larvee ; it consists of a single row of 5-0
barbed scales ; those nearer the anal segment appear smaller and ave difficult
to see. The siphonal, sub-siphonal and anal plumes are all small and of simple
hairs,

The siphon is rather move than a quarter of the abdomen in length (un-
reliable character) and is about 2} times as long as its own base ; the spines
which are long, and much barbed at their bases, run for half the length,
nearly parallel with the sides of the siphon ; their number and shape are not
reliable characters, as the first is vaviable, and the second has its counterpart
in many species. The spines are followed by a triple hair, and the valvesare
small,

The anal segment is very short, only a little longer than the breadth of the
siphon ; the papille are equal, stout, and with strikingly blunt ends ; they
are twice as long as the segment; the dorsal edge carries 4 (?) long simple
hairs and there are some of =similar length on the ventral edge—the ventral
beard is on the end but is very liable to denudation.

Length about 4=3 mm.

Pura.

The pupa has short trumpets, and large tree-like plumes of branched hairs
at the base of the thorax (only one can be seen in one focus at the lateral
view).,
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There are single hairs on the abdomen, and plumes of branched hairs on
the seventh segment which are longer in a more mature pupa. The anal
plates ave subeircular with fine dark short hairs on the lower edges.

Greatest length of thorax 15-2 mm.

Described from four larva: and five pnpa.

[ Larvee found in a small quantity of water in an empty fish-tin upon the
dust-heap behind the kitchen.—W. M. G.]

Siphon and anal segment of Stegomyin fasciata, I

Fig. 1. Lateral view of the parts: a, bowel : it will be noticed that the view of the comb is

obscured, though the remaining seales are above the bowel ; they are eight or nine
in number., The structures are those seen with a magnification of about 60
diameters ;' the animal, guite unprepared for microseopic examination, lving in a
trough of formalin, or in water. The long hairs on the ventral side of the anal
segment have been curtailed by the exigencies of space ; they are as long as those
on the dorsal edge.  The ventral beard has been denuded, and is drawn as it exists
on the specimen.

2. The same siphon reversed showing the abnormal condition of the spines on the left
side.

3. The three lowest spines on the left side drawn larger, though seen with the same
magnification.

4. A scale of the comb drawn larger but seen with the same magnification as fig. 1.
Goeldi figures more teeth on the part, but these obviously require much more
magnification for resolution.
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5. Stegomyia africana, Theo.
Lanva.

The head is rather small and peculiar in shape, dark in colour and very
chitinous. Viewed both dorsally and ventrally, the brush, which is so pro-
minent in the Anopheline and other larvee, does not show, or is only partially
visible. The antennz are without plumes, and only carry a few short hairs
at the end. Face without plumes, and with only short stellate hairs on each
side of the median line, and two longer ones, which appear to be split at their
ends, or they may possibly be two hairs ; all these are simple.

Thorax rather small, with the usnal plumes, but these are of simple hairs ;
the dorsal anterior hairs are short, and also simple. Some of the side plumes
are slightly pubescent at the base. The plumes on the ventral anterior sides
or ends of the thorax have chitinous sockets and a rather prominent bristle
at the hase.

The abdomen is long and thin, and is symmetrically studded with an arrange-
ment of short triple hairs on the dorsum, and several long simple hairs on
“each segment (PL. IIT, fig. 3). It is very difficult to get a view of the sub-
siphonal and siphonal plumes, but they consist of but a few simple hairs in
the nsual places ; the relative proportions are the same as usual, the siphonal
being smaller than the sub-siphonal. Viewed dorsally the combs appear as a
series of short spines on each side of the eighth segment, but a lateral view
shews them as a single row of about ten scales.

The best way to see the lateral view of the siphon is to prop the larva up
with a piece of fine hent wire or entomological pin. It is only slightly over
twice the length of the base ; the spines run in a curve, very close to each
other, and are at least 12 in number ; at their upper end is a double hair ;
the valves are small (PL. I1I, fig. 4).

The anal segment is short, with the papillee a little longer, subequal and
with very stout bases ; the hairs on the dorsal edge are long, but the ventral
beard is scanty, eonsisting of only a few simple hairs,

Larva about 4 mm. in length.

The following is a description of two immature larvie of the same species :(—

Head very large, dark and chitinous; in one specimen it is darker than in
the other, which is much lighter. Antennze small and without plume ; no
plumes on the face, only single or stellate hairs ; it has also the two split hairs
found in the previous form, which it much resembles in the head.

Thorax rather small ; instead of the anterior hairs it has four large stellate
hairs ; it is also studded with similar hairs on all the sides, and has longer
single hairs standing out from the shorter stellate ones. These single hairs
are also collected, as in the mature stage, into plumes with a strong bristle at
their base, and are slightly pubeseent on their lower part (PL III, fig. 7) ;
they oceur in both stages also on the ventral side.
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The abdomen is haired in the same manner as the thorax ; the hairs being
stiff and short, stout at the end, and of a dark colour, give this larva quite a
spiny appearance. Comb with a single row of about eight very long scales,
but the exact number iz uncertain (P1. 111, figs, 9 & 10).

The siphon is short and stout, being less than 4 of the length of the
abdomen : and less than 2} times as long as the base; the spines are incon-
spicuons and difficult to see, but are exceedingly close to each other and run
in a curve for about half the length ; there are long double hairs laterally ;
valves very small (PL IT1, fig. 8).

The anal segment is as long as it iz broad, with four stout papille which
are a trifle longer than the segment and subequal (papille short and subequal) ;
in the two larvae examined they have a spotted appearance, but this may
be aceidental.  There are eight long <imple hairs on the dorsal edge; ventral
heard thin, consisting of 12-16 very long hairs.

Length of larva 31 mm.

Pura.

With short tubes; the hairs at the base of the thorax are well marked,
forming a series of plumes; the plumes on the seventh segment are also
noticeable 3 but the most characteristic thing is the ciliated anal plate (PL 111,
fig. 6), the rib or thickening of which iz also unusually chitinous (P1. 111,
fig. 5). A second pupa is figured to show the variation in the shape of the
thorax (PL ITI, fig. 11).

Length of thorax less than 2 mm.

Deseribed from four larve and two pupee.

| Larvee found in the water contained in the butt end of a large bamboo,
early in June, The bamboo was cut through with a saw hetween the internal
discs.  These larve developed very slowly in the glass jar. Larvie of
Sewtomyia miarshalli, Theo., were also present.—W. M. G.]
fi. Stegomyia apicoargentea, Theo.

LARvA.

Head rather small, very chitinous and semiglobular, so that the brushes do
not usually show, when they are looked at from the dorsal side. Antennam
simple, without a plume, and with only a few short hairs at the tip ; all the
part is dark, but is of a lighter tinge at the end.

Thorax with the usual plumes, but these are of simple hairs—at the most
there may be a little secondary pubescence on the lower part of some, and a
few may be seen with very careful focussing to be subpubescent,

There are short double and triple hairs on the sides of the abdominal seg-
ments, and there are longer double hairs on the ventral surface, all simple.
The siphonal and sub-siphonal plumes are also simple.

The comb is very difficult to make out from a lateral view, but by propping
up the larva on a much twisted and bent piece of metal T was able to count a
row of ten, rather peculiarly shaped scales (P V, figs. 11 & 12).
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The siphon is very dark, short and stout, about twice as long as the base ;
the spines are strong, serrated, and run up in a curved line from the base to
nearly the middle ; there is a double hair (simple) beyond the spines; the
valves are small (PL. V, figs, 9 & 10).

The anal segment is short with stout subequal papillze, light yellow in colonr;
one specimen has one pair almost hyaline, though the other pair is of a
vellow colour ; the papill are longer than the segment ; there are long hairs
on the dorsal edge, and the beard is on the end and rather thin, but very long,
equal to the long hairs on the dorsal side.

Pura.

The pupa has very short stout dark trumpets, and very marked plumes on
the thorax. There are no plumes on the sixth segment, only a single hair on
each corner; the plumes on the seventh segment are small and of subplumose
hairs; the anal plates have some minute seales on their basal outer edge, and
the ribs are very chitinous (PL V, figs. 13 & 14).

Length of thorax less than 2 mm.,

Deseribed from three larvee and three pupe.

[Larvee found in the water in an earthen fetich-pot standing under a palm
tree outside Yaba village in June.—W, M. (:.]

7. Stegomyia pollinctor, Graham.
Larva.

Large-headed forms with rather thin abdomen.

Head not quite so broad as the thorax, dull opaque vellow, and with rather
marked pigmentation ; the base of the mandibles, the base of the under surface,
the parts leading to the under lip, and the usual marks at the bases of the
brushes, are all of a darker colour. The antenna is dark and has, or appears
to have, a few simple hairs in the usnal place of the plume : the solitary
specimen is much damaged and one antenna is missing. The maxilla have
dark hairs at their ends, and the brushes are large, The face i= much denuded,
but on one side a plume remains, small in size and having four simple hairs :
there are besides a few single and double simple hairs. The eves are very
large, as are also the pigment spots behind them.

The thorax has the usunal plumes, small in size and of subplumose hairs ;
and on the anterior portion of the dorsum, two stellate hairs of fair size. elose
to and on either side of the neck; these, if they are a constant character, ave
obvious, and of use in determination.

The plomes on the first two segments of the abdomen are short and sub-
plumose ; the hairs on the other segments are simple and consist of moderately
long hairs on the ventral sides, with stellate hairs higher up ; the seventh
segment has from three to four minute tufts on its sides, and a larger
quadruple hair (the hair equal to half the breadth of the segment); all these
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hairs are paired laterally. The comb appears from the ventral side to consist
of small black scales, each seale with a central spine flanked by some indistinet
ciliation. Owing to the dark colour of the larva I cannot see anything
laterally. The sub-siphonal plume consists of simple hairs.

The siphon is <hort (six units as compared with thirteen of the abdomen),
and is abount 3% times as long as the base ; very dark, and darker round the
hase ; the spines are very dark, close to each other, and becoming longer as
they run up for nearly a third of the length of the siphon : they are slightly
serrate on the outer base.  The valves are very small (PL VII, figs. 10 & 11).

The anal segment is small, little shorter than twice the width of the base,
on the dorsal side; the papillie are quite yellow and do not contract at the
base : the ventrai pair is strikingly small, half the size of the dorsal, which
equals the segment,  The dorsal edge is slightly serrated with some minute
<pines : it carries besides two long, and some shorter hairs ; the ventral beard
is a little longer than the papillae and runs for nearly half the ventral surface.
The fieure shows the state of the segment on the larva as I found it : the
under hairs are probably denuded (Pl VII, fig. 12).

The larva is 5 mm. long, siphon # mm.

Deseribed from one specimen : pupa unknown.

| Larvee found in a hollow tree in August ; they were small and did not
hecome imagines till Octoher.—W, M., ]

8. Scutomyia marshalli, Theo.
LLARVA.

Head as large as, or larger than the thorax, dark, smooth, and semiglobular.
Antennze large, no constriction at the plume, which is of subplumose hairs ;
the end is darker with a few short hairs. The brush is not visible dorsally ;
all the face plumes are large and of plumose hair, being very stiff and
fan-like.

Thorax and the first two segments of the abdomen with very large side
plumes, the latter also having minute stellate hairs,  The comb iz difficult to
see, and consists of two rows of minate scales.  Sub-siphonal pluomes large
but of simple hairs,

Siphon stout, highly chitinised, less than half the length of the abdomen
(as 6 to 15) ; spines strong, barbed on their lower sides, they run for 3 of
the length, and there are plumes of six simple hairs above the spines on each
side (PL IV, figs. 16 & 17) ; it is quite four times as long as the base,

The anal segment iz longer on its dorsal side than its ventral (as 10 to 7) ;
the papillze are vellow in colour, short, with pointed ends and unequal ; the
longer pair arg <horter than the segment ; there are very long bairs and a
shorter plume on the dorsal edge, and a bushy strong ventral beard : all the
hairs are simple and longer than the papillee (P1. IV, fig. 18).

I
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Length of larva 2} mm., siphon 3 mm.

No pupa.

[Larve found in water in the butt-end of a large bamboo early in June.—
W. M. G.]

9. Edimorphus domesticus, Theo.
Lanrva,

This larva is very like that of Culex caliginosus, Graham, in the shape of
the head, antennze, and the simple character of the hair of the plumes, but
can at once be separated on the characters of the siphon : the comb also has
only six scales, though these, when seen from the side, appear alike in type.

The spines on the siphon are at least fourteen in number, placed in a close
and regular row; at their upper end they are longer and more separated,
and quite in the upper third is a small stellate hair like that in . caliginosus,

The siphon is over five times as long as its base (Pl 111, fig. 2).

The anal segment is also similar except the papillee, which are very
unequal ; the longer are nearly four times as long as the segment (55 units
against 15) and much longer than the shorter pair (55 units against 35).

‘The larve are 4 mm. long.

Pupa.

The pupa is even harder to differentiate from that of Culer caliginosus,
except that the hair at the base of the thorax seems more bushy, and it
appears not to be so broad from a dorsal view ; but it can be distinguished by
the absence of the small plame on the seventh segment, which is represented
only by a single hair (PL II, fig. 16).

Length of thorax 13 mm.

Deseribed from seven larveae and two pupee.

[ Larvee found in borrow-pits along the side of the railway early in June.—

W. M. G.]
10, BEdimorphus punctothoracis, Theo.

LLARVA.

Head as broad as thorax ; with curious hyaline bladders on the mouth by the
maxille, quite singular in appearance ; antenne without plome (PL I, fig. 15).

The hairs of the plumes on the face are triple and quadruple, but they
appear serrate, not even subplumose. The side plumes on the thorax are
distinetly bushy, and have the usnal plumose hairs.

The abdomen has some long single hairs standing out from the sides,
which are also serrate; a higher magnification shows that they bear a very
minute pubescence ; they appear characteristic in structure. The plumes
at the hase of the siphon are large, with plumose hairs. The comb can only
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be seen with difficulty ; the seales are large, and taper somewhat suddenly
from a broad base to a point.

The siphon is characteristic ; rather short and stout, and four times as long
as its base ; remarkably long strong spines reach balfway up; between the
rows of spines are two plumes of stiff straight hairs which have some
pubezcence on them ; the valves are small (PL I, fig. 16).

The anal segment is short, only slightly longer than its base, with four
very long hvaline papillae, which are 41 times as long as the segment ; there
are some hairs on the dorsal edge which are longer than the papillse in some
specimens and shorter in others, and a moderate beard and some shorter hairs
on the ventral side, all simple, '

Length of larvie, which are very curved, 3 mm., siphon 3 mm.

Pura.

This is rather characterless and light in colour ; the plume on the anal
segment is very small, with only a few simple hairs ; the trumpets are small
(Pl I, figs. 17 & 18).

Length of thorax 1} mm.

Described from three larvie and three pupee,

[Larvee found in borrow-pits along the side of the railway from June to
middle of July. The behaviour of the larvee is peculiar. They very rarely
come to the surface of the water, but lie upon their backs at the bottom
with the anal gills widely expanded, or crawl sluggishly about upon the sides
of the jar.—W. M. G.]

11. Culiciomyia freetownensis, Theo.
Liarva.

Head moderate in size and rather dark in colour. Antenn:e all pale, with
the nsual fan-shaped plume, the hairs being only moderately plumose and
the secondary hairs fewer and shorter ;3 with three short simple hairs and a
short spine at the tip.  On the face, six plomes of moderate length (plumose)
may be seen from a dorsal view, and behind these a pair of small stellate
hairs, elose to each other, lie on each zide of the median line.

Thorax much as in Cwlew pullatus, Graham.

The abdomen with large stellate subplumose hairs on segments 3 to 7:
there being two hawrs on each side of each segment, one near the dorsum and
the other lower down. Sub-siphonal plames long, but containing few hairs :
siphonal plumes also thin ; the anal plumes are subpubescent, but this is
very difficult to see, and is more marked in some specimens than others.
Comb dithicult to see laterally ; from the dorsal view, it shows as a number
of curved spines,

Siphon short and stout, scarcely three times the base in length, with
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marked valves at the end, and 4-5 pairs of stiff triple long hairs (sub-
plumose) on the same line as the spines, which are obvious, and run about
half-way up ; there is a pair of compound hairs on the dorsal side, and lateral
hairs (all subplumose) as well (PL 1, fig. 10).

The anal segment is about as broad as it is long, and has four stout papilla
- with blunt ends, which are nearly equal in length. On the dorsal edge are
two long, and a number of shorter, strong hairs. The ventral beard is only
moderate in size, at its longest not equalling the papille. All the hairs on
the anal segment are simple.

Larva 5 mm. in length.

Pura.

The trumpets are short, the hairs at the base of the thorax are paired
plumes (PL I, fig. 11), and the stellate hairs on the segments of the abdomen
are well marked. Two long double hairs which spring from near the eyes
are rather conspicuous, and the small plumes on the last two segments are of
plumose hairs (Pl I, fig. 12).

Length of thorax 12 mm.

Described from six larvee and eight pupze.

[A raft of about 140 eggs was laid upon some water in « glass jar in the
veranda of the bungalow at the end of May, Eggs hatehed in two days;
larvae became pup in eight days ; pupal stage lasted three days.—W. M. G.]

12. Culiciomyia cinerea, Theo.

LaArva.

Large stout larvee, with the head considerably narrower than {he thorax,
and rather dark in colour (deep reddish brown—almost vandyke). Antenn:e
with a plume of simple, or sub-simple hairs; distal joint fairly stout, more so
than usual ; very short hairs on the end (PL. V, fi 2. 3). Brush and mouth-
parts hairy : the plumes on the face all developed, moderate in size but of
quite plumose hairs. Eyes large, with the pigment spot not at all con-
spicnous. : i H

Thorax with the usual normal plumes of plumose hairs.

- The abdomen has on the third to the sixth segments symmetrical quadruple
hairs of moderate length, which are subplamose, and on the ventral side
symmetrical long triple hairs, whick are also subplumose, but difficult to see.
The abdomen in all the specimens is quite dark, which renders it difficult to
‘make out the comb without much manipulation ; when elearly seen, it shows
asa row of small scales close to each other, followed by a second row of
longer, more separated scales, and a third row of about five seales. Siphonal
and sub-siphonal plumes particularly large, the latter reaching to the end of
the anal segment, '

BULL. ENT. RES. YOL. 1. PART I. APRIL 1910, v
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The siphon is a little less than three times the length of the base, very
dark, and with a curious appendage at its base, which is very unusual in the
species here deseribed (Pl V, fig. 6). It has many plumes of subplumose
hairs on its ventral side ; the spines do not begin at the base, being short and
dark, and about 5=6 in number. There are also lateral quadruple hairs.

The anal segment is short, but is remarkable for its papillee, which are
longer than the segment and subequal, two of them being distinetly chitinised,
and the other two darker in colour than the usual type. There is a tuft of
long hairs on the dorsal edge : the beard is at the end, and not on the
ventral side ; at its longest it equals the papill:e in length ; all the foregoing
hairs are simple, but there are lateral plumes inserted in the last third, which
are subplumose,

Larva 41 mm, long, siphon § mm.

PUPpA.

The pupa bas short trumpets, which are more yellow in colour at their
ends than usual, and there are rather long characteristic hairs on the front of
the thorax ; it is broad and consequently the hair characters are at various
foci; the plumes on the sixth and seventh segments are large and plumose,
All the long hairs on the abdomen are subplumose and not at all easy to see.

But the most striking feature is one that is even more difficult to see ; the
easiest way is to break off the last three segments of the abdomen, and it will
be seen that the anal plates are notched in the centre (PL 'V, figs. 7 & 8),

Length of thorax 2 mm.

Deseribed from six larve and three pupee.

[ Lavvae found in July in the same barrel of stinking water which con-
tained Culex dissimilis, Theo. ; they are very active in their movements.—

W. M. G.]

1.}. Culex duttoni, Theo.
LARVA.

Head very large in proportion to the thorax, light in colour, and rather of
the type of Culex pallidothoracis, Theo,

Antennz with a large tuft of plumose hairs, and the hairs at the end, like
those in Culex albovirgatus, Graham, and €. dissimilis, Theo., are branched,
perhaps a little more so than in the others (Pl V, fig. 3). Brushes con-
spicuous ; the mouth-parts are bushy, but the plumes on the face are but
moderate in size, though of plumose hairs. Eyes with strongly differentiated
edges ; the pigment spot behind as in C. pallidothoracis, and with the small
plame of simple hairs present.

Thorax scarcely differentiated, but with long plumes of plumose hairs.

The first two segments of the abdomen carry the usual plumes of plumose
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hairs, but the long hairs on the other segments are only subplumose. All
the other hairs on the segments are short and simple, including a number of
the minute stellate form. The sub-siphonal plumes are moderate in size and
are of plumose hairs, the pubescence being rather thick, though short ; the
siphonal plames are smail, and the anal plumes are also shortly plumo=e.
The comb is very difficult to see ; under favourable conditions it appears
as an anterior row of about sixteen suboblong scales, and a posterior one
of six.

The siphon is about half as long as the abdomen, stout but tapering, more
than four times as long as its base, the end is light in colour for about
1 of the length ; this is followed by a dark ring which gradually becomes
hcrhtm to the base, where the usual chitincus ring is present; this character
is very marked in five out of six larvie, and in the sixth it is fairly obvious
(Pl. V, fig. 2). The spines do not begin till a short way from the base : three
to five are present, being rather small, and running for less than one-third of
the length; they are followed by two long subplumose hairs (four, counting
both rows), and in the dark ring is sometimes a single lateral hair and a short
triple or double one—these appear variable ; the valves at the much tapered
“end are small, and have a few bent short hairs on them ; the contained trache:

are large, as is usually the case,

The anal segment is short, as long as broad (it widens posteriorly), with
stout papille of slightly unequal lﬂngl:h the longer nearly twice the length
of the segment ; they have a spotted appearance, tlmuwh fairly hjalmv
There are four long strong hairs on the dorsal edge; I'.]Il'!' ventral beard is
small, not longer than the smaller papillze, and mostly at the distal end.

Larva 4} mm. long, siphon 1} mm.

Pura.

The pupze are variable in colour, as one is quite dark, and the other quite
light, and they are rather characterless ; the plumes on the seventh segment
are short but thick and of subplumose hairs ; in the same place on the sixth
segment is a triple hair. In this case the dark form is easily seen to be that
of the mature pu[m as the rather large scales on the abdomen of the imago
enn be seen when the pupa is examined from the dorsal side (PL. 'V, fig. 4).

Length of thorax 1§ mm.

Dascril}ed from six larvee and two pupee.

[Larvee found in a tub of dirty water in July. The larvae are very
common in barrels, tubs and ponds in June, July and August. The egg-
raft is 4 to 6 mm. long, formed of 170 to 250 bottle-shaped eggs disposed in
4 to 9 rows. The eggs are laid between sunset and dawn, and hatch in about
24 hours.—W. M. G.]

p 2
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14. Culex tigripes, Grrandpre, var. fusea, Theo.
Larva.

Head moderately large, light in colour.  Antenn:e short and simple, plume
absent, only a few short hairs at the tip. Mouth with remarkable stout
chitinised hairs on the brush, which, seen with higher magnification, show a
beautiful microscopic structure of minute peectination on a large portion of
cach hair (PL ITI, fig. 15). No plumes on the face.

Thorax well differentiated, with moderate-sized plumes of plamose hairs.

Abdomen with plumes of plumose hairs on segments 1-4 and double hairs
on segments 3=7. Comb with about 30 seales in several rows, which are
rather small ; seen dorsally they have a spinose appearance.

The siphon iz peculiar and characteristic ; it has a very rough surface, and
is bearded down the ventral side between the rows of spines with long
plumose hairs ; it iz under three times as long as the base ( P1. I11T, fige. 13 & 14),

The anal segment is strikingly prolonged at its dorsal edge, and has an
even rougher and more serrate surface than the siphon : the papille are
short, and there iz a long ventral beard (Pl II1, fig. 12).

The larvae ave 5 mm. long,

Purpa.

The pupa has rather stout trumpets : the plumes on the seventh segment
conzizt of plumosze hairs, and there are similar plumes= on the =ixth segment;
the ribs that strengthen the anal plates carry two minute hairs instead of a
spine ; there arve no hairs on the head (Pl I1I, fig. 16).

Length of thorax 2 mm.

Deseribed from six larvee and three pupee,

[ Larvee found in a large water-hole, the water of which was milky-coloured
and opaque.  These larvie were very carnivorous, and fed upon other speeci-
mens of larvee, or upon each other when other species were not available.
The attack was nsually made by seizing the vietim’s siphon near the base
and biting it throngh. The larvee of Puretoplorus costalis were found in the
same water-hole. Tt is possible that this carniverous larva may be useful
by acting as a destroyer of the larvie of Pyretophorus costalis and of Myzo-
rhynehos wmavrvitionus,  Egg-raft small, rounded, of 25 to 40 eggs ; the latter
hrown, with black apex. The eggs hatch in about 24 hours.—W. M. G.]

15. Culex pallidothoracis, Theo.
LARVA.
Head very large in proportion to the thorax. Antenn® covered on both
joints with minute spines, and carrying a large plame of plumose hairs;
the distal joint is slightly darker, and has one strong black spine at its end
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and several shorter ones. DBrush with exceedingly long hairs ; maxilla very
large. Side plumes on face very large, comprising 8-10 plumes of plumose
hairs. Eyes with the pigment spot behind ; a small plume of simple hairs
underneath them. :
Thorax scarcely differentiated, but covered with long strong plumes of
plumose hairs,
The abdomen, besides the nsual plumes which are of plumose hairs, has a
few moderately long simple hairs on each segment. Comb econsisting of
seven scales, which are sharp spines, well separated, and in a single row.
Sub-siphonal plume large, consisting of eight plumose hairs ; the siphonal
plume smaller with only four simple hairs,
Siphon nearly as long as the abdomen, thin and tapering ; a shade more
than eight times as long as the base. Spines marked, simple, running to
nearly £ of the length ; closer together at the base than at the upper end :
four simple hairs show on the ventral side, and some at the tip ; valves
moderate, the traches that are enclosed are noticeably thin (Pl. IV, fig. 13).
The anal segment is short, a third longer on its dorsal side than on ifs
ventral ; the papillee are more than three times as long as the longest part
- of the segment, and are of nearly equal size; they taper to sharp points ;

a trachea can be traced down each papilla : the dorsal edge of the segment
| earries long hairs, half as long again as the papillee ; there is a short plume,
but no beard on the ventral edge.
* Length of larva 3§ mm., siphon 2 mm.

No pupa.

[ Larvee found in borrow-pits along the side of the railway late in June.
The behaviour of these larvae resembles that of the larvie of Edimorplus
punctothoracis.—W. M. G.]

16. Culex guiarti, Blanch. ( =viridis, Theo., nee Rob.-Desv.).

LARVA.

Big headed forms with extraordinarily long siphons (Pl VII, fig. 4).
Head light, subhyaline, as broad as, or broader than the thorax. Antenna
long, and carrying a large plume of plumose hairs ; distal joint dark and
with three long black spines, and a fourth short one, besides a subhyaline
process which is not always present; the spines are at different planes and
eonsequently only three show at one focus, using a magnification of
60 diameters. The maxille carry very long hairs and the mouth-parts
are very hairy—this shows best in a lateral view ; the hairs on the face
are much developed. The eyes are large and have a small pigment spot
behind them.

The thorax is of fair size; the dorsal anterior hairs are many, and veach
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Forward well over the head ; the lateral plumes are strong and of very plumose
hairs.

The abdomen carries the usual plumes on the first two segments ; these are
of plumose hairs, the remaining long hairs (except the siphonal plumes)
are only subplumose; on the sides and dorsum are a number of small stellate
hairs, but possibly owing to denudation, 1 fail to recognise any symmetrieal
arrangement. The comb shows (dorsaily) as 12-6 sharp seales, irregularly
distributed, the longest being in front. The siphonal plumes moderate, the
sub-siphonal fairly developed, with plumose hairs,

The siphon is considerably longer than the abdomen ; 12-13 units as
compared with 10 of the abdomen. The spines are few and run for less
than a quarter of the length of the siphon, which is 20 times as long as
its hase,

The anal segment is long, being twice the length of its base. The papille
are about the same length as the segment, but =ome are a little longer ; on
the dorsal edge arve four very strong dark hairs and some of less length ;
the ventral beard iz moderate but bushy, and runs for one-third of the
segment.

The larvae are about 5 mm. in length, siphon 3% mm.

Pupa.
This is characterised by very long thin trumpets and a series of stellate
hairs on the dorsum of the abdomen (Pl VII, fig=. 1, 2, 3).
Length of thorax 1% mm.
Deseribed from six larvie and five pupae.
[Larve found in the large water-hole behind the Institute in July.—

W. M. G.]

17. Culex quasigelidus, Theo.
LArva.

Very dark, with large head and antennze ; head highly chitinised, quite
opagque.

Antennte with a very large plume of plumose hairs; the lower part is
dark, but the part below the plume and the distal joint are much lighter in
colour ; it is much constricted at the root of the plume and the spines at the
end are long and dark (PL VII, fig. §). Brush very prominent, and also
the hairs on the maxille.  Central plumes on the face moderate, hut those
near the antenn:e are unusually thick, the hairs not being in the same plane
and being black in colour (Pl VII, fig. 9).

Thorax differentiated, and with the usual plumes.

Abdomen with the usual plumes on the first two segments, but symmetrical
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plumes of six simple hairs show on the posterior portion of most of the other
segments, on the dorsum. At about the same focus, minute stellate hairs or
plumes may be seen, and right on the back are a few long subplumose single
hairs. The comb is very difficult to see, but by arranging the larva so as to
obtain a horizontal view along the back (the head balances on the long
antennz) three unusually long strong dark spines are visible on the edge of
the segment. Siphonal plumes moderate in size, sub-siphonal large, and
both of plumose hairs,

The siphon is short, four times as long as the base, about one-third of the
length of the abdomen ; a dark ring encircles it in one specimen which is
absent in the other (Pl. VII, fig. 7). The spines are weak and run for
about one-third of the length ; on the median line is a single hair, and it is
followed at equal distances by four plumes of about six plumose hairs ; in
the upper third are lateral triple hairs : the valves are very large, particularly
the ventral.

The anal segment is small, as are also the papille, which swell from a
narrow base and diminish to pointed ends; they are longer than the segment,
and the ventral pair is longer than the dorsal, which is unusual ; in one
specimen the ventral ones are slightly chitinised. On the dorsal edge is a
curious hair, which is strong at its base and has others springing From it.
The ventral beard is longer than the papille and runs for about a third of
the segment.

Larva 4% mm. long, siphon over 1 mm,

Pura.

Very dark, with long and thin trumpets, which have a lighter ring in the
middle ; there are plumes on both the sixth and seventh segments, both of
branched hairs, and the anal plates have a distinet dark clond in the middle
(Pl. VIII, figs. 5 & 6).

Length of thorax 11 mm.

Deseribed from two larvie and three pupee,

[ Larvee found in borrow-pits in June and July.—W. M. G.]

15. Culex nigrocostalis, Theo.
LARvaA,

Head not quite <o broad as thorax, light in colour. Antennze fairly long,
also light in colour, with a small, darkened, chitinous ring at the base; plume
large, with plumose hairs; the distal joint is a shade darker than the proximal
one ; it carries three long simple hairs and a spine at the end. Face with short
plumes, brush rather stifly haired, p*gment spots large at base of antennw.
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Eyes strongly defined : under part subtriangular at the corner: accessory
posterior pigment spot large and black in some specimens—variable.

Thorax well differentiated, with the usual plumes ; in some individuals the
hairs appear to have lost their pubescence. One specimen shows a sym-
metrical pattern on the ventral surface like Pyretoplorus (P VI, fig. 1).

Abdomen rather long and thin: plumes on first two segments rather short ;
weak stellate hairs on all other segments—very light in colour. Comb large,
consisting of. a pateh of 40-50 scales of moderate size (Pl IV, fig. 10),
Siphonal plumes fairly large, with plumose hairs ; sub-siphonal plumes
similarly haired, and aiso large. Anal plume consists of a simple triple hair
of moderate length.

The siphon is nearly two-thirds of the length of the abdomen—six units
to ten ; it is thin and tapering, a little more than eight times the base in
length ; the spines run for just over one-sixth of the length ; there are some
minute hairs which appear to be variable ; the valves are small (Pl. 1V,
fig. 10).

Anal segment long, a little less than twiee its base in length ; papille thin
and pointed, compressed at base, unequal ; the longer are slightly shorter
than the segment. There are long hairs on the dorsal edge. The beard is
inserted on a shield right in the mouth of the segment, and is longer than
the papillae.

Larva 4 mm. long, <iphon 1} mm.

Pura.

The pupa has a comparatively small body, long trumpets, and more hairs
on the segments than usual ; the plume on the seventh segment is thick but
of only simple or subplumose hairs; the plates are without any ciliation at
their edges (Pl IV, fig. 11).

Length of thorax 145 mm.

Deseribed from five larvee and one pupa.

[Egg-raft found upon water in a tin can containing vegetable matter,
in September. The rafts were sharp-pointed and composed of 30 to 120

small black eylindrical eggs,—W. M. G.]

0. Culex dissimilis, Theo.
LaAgrva.

Head of fair size, light in colour.  Antenna like that of Culew albovivgatus,
Grabam, with a big plume and branched hairs at the tip. The mouth-parts
have been dissected out and are separately described in the explanation of
the plate (Pl IV, figs. 2-9). Plumes on the face large, and with the
secondary pubescence rather long.

Thorax marked. with all the plumes big and with very plumose hairs.
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Plumes on abdomen of moderate size, hairs plumose ; on segments 3-7 are
single long hairs, which are almost subplumose. Combs diffieult to make
out, but appearing as three rows of equal short oblong seales, about 30 in
number, of which the anterior are the closest together (PL T1I, figs. 15 & 19).
The plumes at the base of the siphon are very closely plumose, and an
unusual feature is that the amnal plume is also plumose, but in a much less
degree,

The siphon is stout and tapers ; it is less than one-half the length of the
abdomen and is four times as long as its own base, being slightly swollen
above the latter ; there are no spines at the base, a space is bare for about
+ of the length, then four short spines which run to about } : then there
are some long subplumose hairs ; at the distal end of the middle third is
a short triple hair ; and on the lateral surfaces, nearly in the middle, are
single long hairs ; valves small (PL. III, fig. 17).

The unal segment is narrow at the hase, and carries stout blunt papillae,
the dorsal being about double the length of the ventral, which are nearly the
same length as the segment ; there are four long simple hairs on the dorsal
‘edge ; the beard is short and inserted at the end. There are single lateral

* bairs in the middle of the posterior edge of the segment which are slightly
plumose, like the hairs on the abdomen : the others are, as usual, simple,
Length of larva 5 mm., siphon 1% mm.

Pura.

The pupa is rather light in colour ; the trumpets are moderately short, and
have a slight cloud at their ends, being darker at the basa; there are some
single long hairs on the segments of the abdomen which are subplumose—an
usual eondition in the pupw (PL 1V, fig. 1).

Length of thorax 2 mm.

Deseribed from four larvee and four pupee,

[Larvae found in July in a barrel standing in a water-hole. The barrel
was used by the natives as a washtub and contained very foul, opaqne,
stinking water covered with froth.—1W. M. G.]

20}, Culex albovirgatus, (:raham.
Larva,

Head rather narrow, nine units, as compared with thirteen units of thorax.
Antenna long : at two-thirds from hase is a fan-shaped plume of plumose
hairs; at the end, two short spines and three branched hairs; a marked
constriction at the plume ; the lower part is covered with dark short sharp
hairs, which also show on the outer edge (PL I, fig. 1). All the mouth-
parts very hairy. The face is furnished with the usual plumes, six in
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number, consisting of compound hairs of about six plumose hairs or branches
(PL 1, fig. 2).

Thorax fairly large and differentiated, with the segments obvious ; with
the usnal series of single, double, and triple plumose hairs along its dorsal
anterior edge, which reach forward over the head; the anterior segment
bears lateral plumes, and on each of its upper sides one of these minute
stellate hairs, which seem to represent an early stage of the * palmate hairs ”’
in Anopheles (PL. 1, fig. 3). The middle and posterior segments bear some
long dorsal single plumose hairs and two pairs of long lateral plumes.

The first three and the eighth segments of the abdomen are shorter than
the others. The first two carry lateral plumes, the upper consisting of two
and the lower of four and three plumose bairs. The other segments carry
shorter single hairs of various lengths, the longer subplomose and the short
simple. The third to the seventh segments carry minute stellate hairs on
the dorsal side. The sub-siphonal plumes are moderate in size, az are also
the siphonal ; the hairs of both are very plumose ; the plume at the hase
of the anal segment consists of 3—4 subplumose hairs. The combs (on the
eighth segment) are difficult to make out, but appear, anteriorly, as a number
of minute scales in a long and regular row, followed by one or two irregular
rows of bigger scales; they show best if the transparent membrane between
the eighth and anal segments can be brought into view ; the appearance of the
scales is peculiar and I think there are at least 40, but T found it impossible
to get the whole process into one focus of even low-power objectives, without
dissecting the larva.

The siphon is thick and suboval; it is mostly without any colour or
marks. and the length is not guite four times that of the base (Pl. I, fig. 4).
The spines do not begin at the base, but after an interval which is 1 of
the length of the siphon : they are fairly long, but are only three or four
in number,  They are immediately followed by a pair of long hairs, just
before the middle, and midway between these and the end iz another pair
placed transversely, and following these a short triple hair (all these spines,
hairs and triple hairs are symmetrically paired).

The anal segment, at its greatest chitinous length, is less than 1 of that
of the siphon. The papillie, though hyaline, bear some markings ; they are
unequal and fairly long ; two ave double the length of the segment, and two
(the dorsal) about a third longer—all fairly stout and with moderately pointed
ends. At the dorsal edge of the segment are four long hairs which ave

longer than the longer papillee.  There appear to be no long hairs on the
ventral edge, but there is a compound plome (ventral heard) which springs
from six bases, and is longest at its posterior portion, where it about equals
in length the shorter papillee. It will be noticed that all the hairs on the
anal segment are simple, and this is the prevailing condition ; they are more
liable to injury and denudation than those on any other part. h
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Length of larva (without siphen) just over 5 mm., length of siphon nearly
2 mm.

Pura.

Rather small, with moderate trumpets, which have a slight indentation at
the mouth. At the base of the thorax iz a brush of shoert hairs (not a plume),
and a few longer hairs are more anteriorly placed ; there are also some com-
pound hairs at the spot where the neck shows through the sac. These are
the appearances seen under the compound microscope with an absolutely
rigid angle of vision. Focussing down it will be seen that the brushes and
hairs are double, but I think it will be best to keep to one focus in describing
the pupa.

On the edge of the first segment (or what appears to be the first segment)
are paired plumes of stellate hairs, and all the segments arve haired at their
edges; the seventh segment has a pair of small plumes of branched or
subplumose hairs on the posterior angles (PL I, figs. 5 & 6). The anal plates
are of the usual subeircular shape.

The thorax at its longest part is under 2 mm.

Deseribed from eight larve and five pupee.

[ Larvee found in an earthen fetich-pot placed upon a small mound outside
a native village, in May. The pot contained clear brownish water above a
deep layer of mud, decayed leaves and small twigs.—W, M. G.]

|
e

21. Culex aquilus, Graham.
Lagrva.

Head large in proportion to the thorax, quite as broad in its widest part,
Colour fairly light. Antennwe like those of (. allovivgatus, Graham, except
that the distal hairs are simple and not branched; the mouth-parts ave very
bushily haired, especially the brush.  Plumes on face much denuded in four
larvee examined, but probably short and not conspicuous.

Thorax well differentiated from abdomen, with the normal plumes and
frontal hairs.

Abdomen not conspicuously hairy, but on the fourth and sixth segments
long single subplumose hairs are present in two of the four specimens.
Small stellate hairs were seen on several segments, but were not sufficiently
symmetrical to be deseribed as characters.  Comb rather larger, comprising
four rows of scales reaching from the hase of the siphon to the middle of the
eighth segment and consisting of about 25-30 scales, of which the posterior are
the lurgest (Pl. I, fig. 14). The sub-siphonal plumes are well developed, and
formed of the usual plumose hairs. The anal plume consists of three simple
hairs.

The siphon is fairly long and thin, being two-thirds of the length of the
_ abdomen and 9-10 times as long as its base. The spines are fairly long and
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close to each other ; increasing in size as they leave the base, they run for
one-guarter of the length of the siphon (PL I, fig. 13). There are about
four pairs of double hairs showing on the ventral surface, and about the same
on the dorsal, and the valves are fairly large.

The anal segment is moderately long, the proportion of the length to the
basal width being as 7 to 4. The papillie are unequal in length, two being
about 14 units and the others about 235 ; they are hyaline and pointed.
There are sockets for probably long hairs on the dorsal edge and a moderate
beard on the ventral side, but the specimens have suffered conziderable
denudation.

Larva 3% mm. in length, siphon 1§ mm.

Deseribed from four larvee ; pupa unknown.

[ Larvie found in borrow-pits along the course of the railway, early in

June.—W. M. (i.]

22, Culex caliginosus, (xraham.
Larva.

Head moderately large, dark, not so wide as thorax. Antennwm rather
thin: plume small and of simple hairs (PL TI, fig. 14). Maxillee very hairy ;
brushes not o hairy as usual.  The plumes on the face are of moderate size,
of «tiff straight simple hairs.

The thorax ealls for no remark, except that the plumes on the sides are
rather short, consisting of straight hairs, but they are so covered with
parasitic growths, that I cannot be sure if they are plumose or not.

Plumes on the first and second segments of the abdemen comparatively
short, and on the remaining segments shorter still, and simple. Comb
consisting of a single row of at least ten secales ;: seen from a semi-dorsal
view they are elaw-like in appearance (Pl II, fig. 15). The sub-siphonal
plumes consist of simple hairs, each straight and not tapering ; the siphonal
ones insignificant, -

Siphon rather short and stout, its length, compared with that of the
abdomen, being as 5 to 13; rather less than 4 times as long as the hase,
perhaps 34, The spines begin at the base with four small serrate dark ones
close together, finishing with a fifth larger one® ; then come at intervals
three ]ut‘g{* ones with li;-_{'}lfl‘l‘ hases, which extend :-']ighﬂ_‘!.' lm:_mml the middle;
bevond them on each side is a small stellate hair. It is as well to say that
the spines are difficult to see at the base; the larger ones show quih? easily,
but a great deal of manipulation is necessary to get the siphon lying quite
Hat in the trough (P 1L, fig. 13).

* These are the appearances with low powers. 1 have made a preparation of this siphon
and find a very minute one below thosze mentioned ; the serrations on the uppermost spine
are more marked than those figured on PL II, fig, 12,
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The anal segment is moderately long, with very long thin tapering papille
of not quite equal size; they are about three times the length of the segment.
This has a plume (very unusual) and two long hairs on its dorsal i-{lge, and
iz heavily bearded all along its ventral surface ; all these hairs are simple.

Length of larva 4% mm., siphon over 1 mm.

Pura.

The pupa is of fair size, with short trumpets and rather broad anal plates ;
the plaumes at the ends of the seventh segment are small and apparently
(with 60 diameters) of simple hairs (Pl III, fig. 1).

Length of thorax 14 mm.

Deseribed from two larvee and three pupee.

[ Larvee found in borrow-pits early in June.—W. M. . ]

23. Culex lividocostalis, (Graham.
LaRva.

Head of moderate size, slightly dark in colour. Antennwe with a large
plame of plumose hairs and simple hairs at the end. Plumes on face long,
but of few hairs; the four central ones consist of two hairs each, and the
outer of six hairs, all plumose.

Thorax well marked, with normal plumes.

Abdomen with but few long hairs, and those simple or subplumose, but a
number of minute stellate hairs are to be found on the ventral edges of the
segments, and also higher up on the sides. The comb is large, consisting of
very small “comma™ seales, anteriorly in a long row, and then forming
three scattered rows of longer scales ; under favourable conditions it can be
seen that the larger carry some lighter structure at their end.

Siphon thin, moderately long, about one-third (9 to 24) the length of the
abdomen ; eight times as long as the base ; about 12 spines, which are
distinctly serrate on their edges, run for nearly a third of the length (PL IV,
figs. 12 & 13).

Anal segment fairly long, with two of the papille about as long as the
segment, and two perceptibly shorter ; it carries long hairs on the dorsal
edge, with a beard ventrally on the distal third, which is much denuded in
the specimens ; there are single simple lateral hairs on the upper part,

Larva 4} mm. long, siphon 1} mm.

Pura.

The pupa has fairly long trumpets which are darker at the ends and base ;
it has rather more hairs on the abdomen, which are mostly stellate and always
simple, as are the two plumes on the sixth and seventh segments ; there are
very minute hairs on the ribs of the anal plates (P1. IV, fig. 14).
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Length of thorax, less than 2 mm.

Deseribed from two larvie and two pupse.

[Larvee found in some water that had collected in an empty Portland
cement barrel in July.—W. M. .]

24, Culex pullatus, Graham.

Larva.

Head fairly broad: at the eyes, nearly as broad as the thorax. Antenna
with large plume of plumose hairs ; the distal joint black, and earrying four
strong simple hairs and a short spine at its tip ; the spine is very liable to
injury. Mouth-parts very hairy. IFace with usual plumes.

Thorax much the same as in Culew albovirgatus, Graham, but no stellate
hairs have been detected.

Abdomen rather long, with the third to the sixth segments carrying short
lateral plumes of simple hairs (4 to 6). Sub-siphonal plumes rather large,
and the root rather prominent : siphonal plumes also well marked. Anal
plume consisting of few hairs, and these appear simple (difficult to see).
(‘ombs easily seen as dark scales, sixteen in number, the four posterior in a
row and longer than the others,

Siphon nearly as long as the abdomen, very long and tapering, nearly
thirteen times as long as the base.  The spines are comparatively rather

1
-

The siphon is otherwise bare, except for very minute pubescence,

long at the base, and run for } of the length, but are few and scattered.

Anal segment longer than broad, in the proportion of 20 to 17 ; papillwe
equal in size, hyaline, slightly longer than the segment, and with sharply
pointed ends. Long plumose hairs are present on the dorsal edge with the
sockets much chitinised ; the sockets of the ventral beard are also very
evident ; the latter is about as long as the papille (PL I, fiz. 7).

Length of larva 4 mm., siphon 33 mm.

Several larvae were covered with a parasitic growth, vorticell:e, ete.

Puoea.

Furnished with long thin trumpets, which, like many others, are darker at
the base ;: hairs at base of thorax similar to those of Culex albovirgatus.
Consiriction at head marked in some pupz. The small plume on the last
segment consists of plumose, not branched hairs (L 1, figs. 8§ & 9). There
iz also a plume (simple) on the sixth segment.

Thorax of pupse under 2 mm. at greatest length.

Deseribed from seven larvee and four pupae.

| Larvee found in borrow-pits along the course of the railway. The species
is plentiful from June to the middle of August. The colour varies
considerably.—W. M. G.]
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925, Megaculex pincerna, Graham.

LiARva.

Dark, larger species.

Head nearly as large as thorax, very dark. Antennw curved and peculiar,
the distal joint going off at an angle : the base is dark, but they become
Ii‘qhter'at the end : about £ from the base a fan-plume of very plumose hairs
is inserted ; at the base of the distal joint is a long spine and the joint itself
carries two spines, a long and short one ('L II, fig. 5). The brushes with
stif long hairs, rather prominent. Plumes on the face large and of very
plumose hairs.

The thorax is small, but very markedly plumed.

The abdomen has some long single hairs (subplumose) as well as short
stellate plumes of single hairs (Pl T, fig. 8), two of the latter on each side
of a segment, placed transversely. The comb consists of a single row of 7-8
fong =cales,

The siphon is about half the length of the abdomen and only tapers
slightly ; it is four times the length of the base. It is remarkable for the
apparent absence of the spines, which are very minute and atrophied; there
are lateral plumes, inserted about the middle ; the valves are large (Pl I,
fig. 7).

The anal segment is long, and is also singular, as it is longer on its dorsal
sidle and has a rough surface ; minute serrations can be seen with careful
foeussing on the dorsal side, and there are some minute spines on the edges
of the sides (Pl II, fig. 9). The papillze are thin, pointed, equal, and of
about the same length as the segment ; there are long hairs on the dorsal
edge and the beard which is inserted at the end of the segment is thin, but
much longer than the papillee (PL. II, fig. 9) ; all the hairs are simple.

Length of larva 3% mm.

Puea.

The pupa is very dark and has remarkably long, thin trumpets ; the anal
plates are also peculiar, as they are of unusual shape and dark, and the
edges are minutely serrate. The small plumes at the ends of the seventh
segment appear to be absent ; but as I had only one specimen, which from
its eurves was exceedingly difficult to manipulate, I am not zore (Pl. 11,
figs. 6, 6 «).

Length of thorax 2 mm., of trumpet 11 mm.

Deseribed from two larve and one pupa.

Dr. Graham tells me that there is a white spot on the anal plate, but the
action of the formalin has quite obliterated it in this specimen ; he states
that it is a very distinctive feature in the living pupa, or in newly killed
specimens,

[Larve found in borrow-pits early in June.—W. M. G.]
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26, Pectinopalpus fuscus, Theo. ? (1) #,

Larva.

Head as broad as thorax, light in colour.  Antennw with a big plume, the
fine secondary hairs of which are longer than the normal ; there are 2-3
long simple hairs at the end: the mouth-parts are very hairy, and the
maxillze are marked and carry long hairs at their ends ; these are best seen
on the lateral view (PL II, fig. 10). Face with two single or triple hairs in
the middle, two triple ones flanking these and two plumes of six hairs on the
outside ; all the hairs plumose (Pl II, fig. 11). Besides these, there is a
row of minute stellate hairs between the eyes, flanked by short plumes, all
very difficult to see.

The thorax is very bairy, with long plumose hairs of normal arrangement.

The abdomen calls for no special remark, The comb is very difficult to
make out, but in a favourable specimen it is seen to be rather away from
the base of the siphon (or appears so from the angle of vision) and to have
some particularly long scales on the posterior part.

The siphon is nearly as long as the abdomen and is ten times as long as its
own base ; the spines, which are weak and colourless, run to a little over a
sixth of the length : a higher magnification shows them to be serrated
(Pl 1I, fig. 12); there are also short triple hairs on the surface, rather
liable to be rubbed off (PL. 11, fig. 10).

The anal segment is distinetly long, about the same length as the seventh
and eighth segments together ; the papillz are unequal, and hyaline ; the
comparative length of the longer pair to that of the segment is as 3 to 2, and
the shorter pair are not quite so long as the anal segment; they are
moderately pointed. The dorsal edge bears long hairs and some shorter
ones : the ventral beard is as long as the longer papillie, and covers the
distal third of the segment.

The larva is 3 mm. long, the siphon 1% mm,

Described from three specimens ; pupa unknown,

[Larvee found in borrow-pits along the course of the railway, early in

June—W. M. z.]

27. Pectinopalpus fuscus, Theo. ? (11).

LARVA.
Resembles the last deseribed larva in some respects, but is stouter and
lonzer. It has less pronounced maxillw.

# From this and the succeeding species of larva only a single imago was bred, and owing
to an unfortunate confusion it is not yet possible to say which of the two is the true larva

of P. fuscus.—Ebp.
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The siphon is proportionately short, its length, as compared with the
abdomen, being as 2 to 3 ; it is over ten times as long as its own base. The
spines are darker and stronger, running for only 4 of the length ; the base
of the siphon is narrower, and it is generally less stout.

The anal papille are all equal, much pointed and slightly yellow in colour,
not hyaline. They equal the segment in length. The ventral bearl 1z
longer than the papill:e. :

Length of larva 3} mm., siphon 1} mm.

Described from a single specimen ; pupa unknown,

28, Myxosquamus paludosus, Grauham.

Lanva.

Head rather small, not dark, but darker than some species. Antennwe
very long and thin, with a small plume of four (¥) simple hairs, inserted
distinetly below the middle, with short and simple hairs on the end (PL V,
fig. 16). Brush very large. The face carries long plumas of subplumose
hairs. Eyes large, and with the pigment spot not separated, but adhering
to them.

Thorax with the hairs of the anterior edge short on the sides, and only
subplumose—the middle ones are denuded ; the side plames, however, are
fairly long and of quite plumose hairs.

Abdomen with few hairs or plumes, and those are inconspicuous or
normal. The comb appears as a pateh of three to four rows of minnte scales.
Sub-siphonal plumes small ; only plumose at the base of the hairs. Anal
plume of fine simple hairs,

Siphon rather short, its length, as compared with that of the abdomen,
being as 7 to 30 ; 3% times as long as its base; the spines are many and
close together, and run for § of the length ; single hairs are present laterally,
but much liable to denudation (P1. V, fig. 15).

The anal segment is short; the papillee pointed, unequal, not hyaline,
dirty in colour, with the longer pair only slightly longer than the segment ;
there iz a tuft of hairs, and other longer hairs on the dorsal edge ; ventral
beard thick, on about eleven black roots, considerably longer than the
papille, and coming well over the ventral edge at the end,

Larva nearly 6 mm. long.

Pura.

With short trumpets, without plumes on the sixth segment.  Anal plates
run at a sharper curve from the ribs, and no spine is present at the end of a
rib (PL. V, figs. 17 & 18).

Length of thorax fully 2 mm.

Deseribed from one larva and one pupa.
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[ Larva and pupa found in the water of a crab-hole at the edge of the
Ebuli-putta lagoon, early in September. The crab-hole communicated below
ground with the lagoon, but no larva was found in the adjacent water of the
lagoon, their existence being perhaps prevented by the presence of small fish.
These fish were absent from the erab-hole.—W. M. U.]

29, Uranotznia balfouri, Theo.
Lagrva.

These are small, very dark and rather elongate larvee, with dark heads of
pecnliar shape.

The antennm are small and without plumes: brush moderate ; the face
has four characteristic thick hairs and a plame on each side.

The thorax has the usual hairs on the anterior edge, and pronounced plumes
on the sides ; it can just be seen that the hairs are plumose. On the ventral
side are two peculiar “star hairs” on each of the posterior angles (PLII, fig. 4).

I'rom the second segment there are short plumes of stellate simple hairs,
two on each side of the segment, one above the other, which give a fairly
hairy appearance to the abdomen. The usual plumes on the eighth segment
are present.  Seen with a magnification ol 60 diameters the comb appears as
a row of 6-8 dark squares; seen with about double that magnification, it
appears as a single row of six spines with double or split bases (PL I,
fig. 19).

The siphon is short, being less than one halt the length of the abdomen ;
it measures 34 times its own base, and does not taper to the valves, which
are large ; the spines are small, numerous and regularly disposed, they run
for 2 of the length from the base ; in the middle of the ventral side are
large lateral plumes; its structure is a very characteristic one (P1. I1, fig. 1).

The anal segment is long, with shorter papillze ; there are many long Lairs
on the dorsal edge, and a tew on the ventral ; no beard, but some long hairs
on the edge and a plume on the ventral side.

All the hairs on this larva are either simple, or much less plumose than in
the others.

Length of larva less than 3 mm.

Pura.

This is also small, and has some hairs near the trumpets, which are only
oceasionally present.  The shape of the anal plates is peculiar, being more
knite-like than usual (PL I, figs. 2 & 3).

Thorax of pupa 1 mm. long.

Deseribed from four larvee and three pupe.

[ Larvee found in borrow-pits along the side of the railway from June to the
middle of July. In the resting position the larvae lie alimost horizontally.—

W. M. G.]
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EXPLANATION OF PLATE 1.
Antenna of larva of Cwler albovirgatus, Graham,

the hairs,

Small stellate haiv from the thorax of the same larva; unusually 'I}uu.h:.' and strong ;
the majority ‘of small stellate hairs are like those ficured on the abdomen of
Culer guiarti, Blanch. (PL VI, fig. 4).

. Seventh, eighth and apal segments of the same larva; lateral view (rvight side),

showing the characters on the posterior portion of the larva.
. Siphon or respiratory tube,
b, Anal zegment.
¢. Spines of*the siphon, the “ pectens " of Felt.
. Comb.
e, Siphonal plame.
f. Sub-siphonal plume.
#. Anal plume,
A, Hairs on dorsal edere of anal seement.
. Ventral beavd of anal segment.
k. Papillae, or anal papillze,
. Eighth segment.

-
=

. Pupa of Culer albovivgatus, Graham; lateral view, with the animal lying on its

side in the trongh,
a. Trompets or respiratory trumpets,
b, Anal plates or fins.
e, Seventh segment bearing plumes,

v Portions of the seventh segment and an anal plate of the same pupa, more magnified,

to show the plume of branched haira: ventral view.

The anal segment and surrounding parts of larva of Cufer puliafus, Graham ;
lateral view (left side), and more highly magnified than fig. 4; only a small portion
of the siphon (which 1s very long) is shown,

. Pupa of Culex pullatus, Graham ; lateral view.
1,

Portion of seventh segment of the same pupa, secn dorsally, to show the small
plume of plumose hairs.

Siphon of the larva of Cwliciomyie frectownensis, Theo., lateral view; the ventral
side is on the right.

Papa of Culiciomyia freetownensis, Theo,, lateral view,

The same pupa seen from the dorsal side with the head bent quite under; the
sockets of the frontal setae rive an idea of the angle at which the animal 15 =een.
To show the real distribution of the plumes and haivs, compared with the
appearance seen through the microscope from a lateral view,

Siphon of the larva of Cwler wguilus, Grabam ; half lateral view, showing hoth
rows of spines,

Comb of the same larva, magnified about G0 diameters,

Antenna of the larva of Adimorphus punctothoraeis, Theo.

Siphon of the same larva, half lateral view,

Pupa of A pruactotioracts, lateral view,

Portion of the seventh segment of the same pupa, to show the small plume of
simple hairs,

. Comb of the larva of Uranofenie belfouri, Theo., as seen with low powers,
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EXPLANATION OF PLATE IL

Fig. 1. Siphon of the larva of Uranotenia balfouri, Theo. ; lateral view, the ventral side on
the left.

2. One of the anal plates of the pupa of U, balfourt.
3. Pupa of U. balfouri, lateral view,
4. The lower portion of the thorax of the larva of U, bolfouri, seen on the ventral side

to show the star hairs,

] |

5. Antenna of the larva of Megaculex pincerna, Graham,

6. Pupa of Megaculear pinecerna, lateral view,

G a. One of tle anal plates of the same pupa, enlarged, In life there is a conspicuona
white gpot on the plates, but all are Lleached in the pupse J have seen.

7. Siphon of the larva of Megaculer pineerna; lateral view, the ventral side on the
right.

8. Third segment of the abdomen of the same larva, seen on the ventral side.

9. Anal segment of the same larva, lateral view.

10. Larva of Pectinopalpus fusews, Theo. ? (1), seen on the ventral side, and with the
siphon and anal segment twisted round so as to lie in the same plane as the rest
of the abdomen. ©On the head : @, antenna ; &, brush ; ¢, eye; d, maxilla. On the
thorax are found the nsual plumes of plumoze hairs. On the abdomen the first
two segments also carry plumes of plumose hairs. The names of the parts on the
eighth seginent will be seen by comparing this fignre with PL I, fig. 4.

11. Head and thorax of the same larva, showing the dorsal aide. On the head:
o, maxillary plume ; ¢, labrum. On the thorax, the four frontal hairs and the
four double hairs behind them arve the * dorsal antevior plumes.”

12, Two of the spines of the siphon of the same larva, highly magnified ; they are very
close to those on the larvae of our British .dides ctnerens, Me.

13. Siphon of the layva of Culer ealiginosus, Graham; lateral view, the ventral side on
the right; showing also one of the siphonal plumes with simple hairs,

14. Antenna of the zame larva.

15. A side-view of a scale of the comb of the same larva, as seen with low powers, the
animal being viewed from above,

16. Anal plates of the pupa of .Fdimorphus domesticus, Theo., seen from the ventral

side.
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10.
11.
12,

13.
14.

15.
16.
17.

18

19.
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EXPLANATION OF PLATE III

. Pupa of Culex caliginosus, Graham, lateral view,

Siphon of the larva of .Fdimorpins dowesticus, Theo. ; lateral view, the ventral
side on the left.

First and second segments of the abdomen of the larva of Stegomyia africana,
Theo. ; dorsal view, showing the stellate and other hairs,

Siphon of the same larva ; lateral view, the ventral side on the right.

Pupa of Stegomyia africana, Theo. ; lateral view.

One of the aual plates of the same pupa, showing the unusual ciliation.

Larva of Stegomyia africana, Theo., dorsal view, (Immature form.)

Siphon of the same larva, more magnified and in a different position ; lateral view,
the ventral side being on the left.

. Dorsal view of one of the comb-scales of the same larva.

Lateral view of the same scale, both highly magnified.

Pupa of Stegomyia africana, lateral view. (Bred from larve similar to fig. 7.)

Anal segment of the larva of Culex tigripes, Grandpré, var. fusca, Theo., seen from
a half ventral view.

Siphon of the same larva ; lateral view, the ventral side on the left,

The end of the same siphon, seen when the part was in a perpendicular position,
and showing the stizmata of the spiracles and the walves and apodemes.
a, spiracle; &, valve; ¢, apodeme ; e, ventral zide,

Part of a hair of the brush of the same larva, highly magnified.

Pupa of C. tegripes, var. fusea; lateral view.

Siphion of the larva of Cwlex dissimilis, Theo.; lateral view, the ventral side on
the right.

Comb of the same larva.

A single scale of the same comb, highly magnified.
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EXPLANATION OF PLATE 1V.

. Pupa of Culex dissimilis, Theo.; lateral view.
. Labinm, or inner mouth strueture of the larva of €. dissimuliz, dissected out, and

seen with a magnifieation of 350 diameters,
“ Under ip " (of Meinert) of the same larva, at the same scale of magnification,

Maxilla and palpus of the same larva, as seen with the same magnification, but
drawn on a smaller scale.

Mandible of the same larva, scen and drawn in the same manner as the maxilla.

. Structure under the labrum of the same larva, on the same =cale as Figs. 2 and 3.

Labrum of the same larva, drawn on a slightly smaller seale than Fig. 6.
One of the brushes of the same larva, on a still lower scale; the comparative size

of the parts is shown in Fig. 9. Musele structure omitted, leaving the chitinous
piece on which the hairs are socketed.

. Diagram of the head of the same larva, showing the muscles that work the brushes,

and the situation of the labrum ; dorsal view, with all other siructures omitted.
The siphon and anal seement of Ciler nigrocestalis, Theo. ; lateral view,
Pupa of C. nigrocostalis, lateral view.
Siphon of larva of Culex lvidocostalis, Graham; lateral view, the ventral side to the
left.
One of the spines of the same siphon more magnified.
1’4!]1:1 of fr'ur}fur"-l;rm’f!f._r'\', lateral view,

Siphon of the larva of Culex pallidothoracis, Theo. ; lateral view, the ventral side to
the right,

. Siphon of the larva of Sewtomiia mearshalli, Theo. : lateral view, the ventral side to

the left.

. Spines on the same siphon more magnified.

. Anal segment of the same larva ; lateral view, the ventral beard helow.
19.

Head of the larva of Cuder dissimetlis, Theo.; lateral view, with all the plumes and
hairs removed to show the relative situation of the mouth parts:—&, brush;
o, maxilla ; ¢, palpus ; 7, mandible,
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EXPLANATION OF PLATE V.

. One of a pair of ciliated struetures in the pharynx of the larva of Culew dissimilis,

Theo. The “ weel ™ or “ lobster-pot ™ arrangement of Professor Miall.

. Siphon of the larva of Culex duttoni, T'heo. ; lateral view, ventral side on the left.

Antenna of the smne larva.

4. Pupa of C. duttons, lateral view.

10.
11.
12.
13,
14.

1.
165,
17.
18
19,

20,

21.

22

Antenna of the larva of Culiciomyia einerea, Theo,

. Siphon of the same larva; lateral view, with the ventral side on the right.
. Pupa of Culiciomyia cinerea, lateral view,

One of the anal plates of the same pupa, to show the characteristic shape.

9, Siphon of the larva of Stegomiyia apicoargentea, Theo, ; lateral view, the ventral

side on the left.

One of the spines on the same siphon,

Durzal view of the scales of the comb of the larva of S. apiconryentea.

Lateral view of the same seales, both diagrammatic.

Pupa of 8, apicoargentea, lateral view,

Last two segments and anal plates of the same pupa; dorsal view,

Siphon of the larva of Myrvosquamus palwdosus, Graham ; lateral view, the ventral
side on the right.

Antenna of the same larva.

Pupa of Myaosquanius puludosus, lateral view,

Last two segments and anal plates of the same pupa,

The seventh, eighth and anal abdominal segments of the larva of Pyrefophorus
costalis, Low., to show the arrangement of these parts in the Anopheline larvie, as
they are seen from the dorsal view :—u, spiracles; b, anal segment ; ¢, papille ;
d, respiratory trachea.

The same parts of the same larva, seen from the lateral view ; the letters are the
same, but ¢ denotes the comb.

Modification of the palmate hair, seen on the first segment of the abdomen of the
mature larva of P. costalis.

. Palmate hair from the dorsum of the larva of I* costalis.
a8

Pigment marks and central spot seen on the dorsal side of the abdominal segments
of the mature larva of P, costalis.
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18.
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20.

EXPLANATION OF PLATE VI

Thorax and head of the mature larva of Pyrefophorus costalis, Lw,, seen from the

ventral side and showing the pattern mentioned in the text.
Antenna of the same larva.

A plume from the thorax of a 4} mm, larva of P, cosfalis; a typical ** feathered

hair.”
Pupa of I’ costalis, lateral view.
A trumpet of the same pupa, enlarged,

Anal plates of the same pupa; seen from the ventral side, to show the greater
development of the vibs of the plates and the curious wavy hair at the end of the
central processes,

. Antenna of the larva of Cellia pharoensis, Theo.

Thorax of the same larva, seen from the ventral side, to show the simple hairs and
the large bristle at their bases,
Comb of the same larva,

Palmate hairs on the abdomen of the () stage of the same larva. To show the
relative proportion with the segments of the abdomen,

I"upa of Cellia pharoensis, Theo,, lateral view,

Anal plates of the same pupa, seen from the ventral side and with the eighth
segment removed.

Eighth segment of the same pupa removed from its position on the ventral side of
the anal plates ; to show the male  forcipes ™ enclosed.

Face plume of the larva of Myzorkynchus mauritianus, Theo,, in the immature stage.

The same, on the mature, or more mature larva.

Palmate hairs on the same larva.

. Antenna of the same larva,

Characteristic hairs on the dorsum of the thorax of the larva of Cellia pharoensis.
Comb of the larva of M. mauritianus.

Pupa of M. mawritionus, lateral view,

. Characteristic double hair on the front (face) of the larva of M. mawritianus.
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Fig. 1.

EXPLANATION OF PLATE VII.

Pupa of Culex guiarti, Blanch., lateral view.

Diagram of the ventral view of the trumpets, the pupa resting on them.

Anal plates and segmenta of the same pupa ; dorsal view, to show the stellate haira
on the segments,

Larva of Culer guearti, Blanch., dorsal view; the anterior dorsal plumes of the
thorax are unusually long; the hairs on segments 3-7 of the abdomen are
subplumose, and the siphonis longer than that of any other larva in the collection.

Anal plates of the pupa of Culer quasigelidus, Theo. ; ventral view, showing the
characteristic “clond " or dark spot on the plates, and the plumes of branched

hairs on the segments; the contained imago is a male, as can be secen by the
“ forcipes.”

. One of the trumpets of the same pupa.

Siphon of the larva of Culex quasigelidus, Theo. ; lateral view, the ventral side on
the left.
Antenna of the same larva.

. Characteristic tuft near the base of the antenna of the same larva.

Siphon of the larva of Stegomyia pollinctor, Graham ; lateral view, with the
ventral side on the left and showing a sub-siphonal plume of simple haira.

. Spines on the siphon of the same larva.

2, Anul segment of the same larva, lateral view ; the beard i1s denuded and is drawn

as it existz on the solilary specimen examined ; it probably covers the greate
part of the ventral edge of the segment.
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