
RECORDS 

NDIi\N MUSEUM 
CA JOURN7\l Of INDI~N ZOOlO'QY) 

Vol. IV, Nos. II and III. 

Issued March ,30th, 1910. 

P ,AGI 

The ladiao spec'ies 01 'ap,atlei Fly (Phlebotomus). N. A'!1tandale 35 

T.axoa'olUlc vaJu,es in Culi(ide. E. Brunetti 53 

<Ialcuthl: 
PUBLISHED BY ORDER OF TUE TRUSTEES OF THE INDIAN MU!)b:U~ •. 

PRINTED A T THE BAPTIST ,M.lSSION PRESS. 

H)IO 



I I. THE IN D I A N S PEe I E S 0 F PAP A T A C I 
FLY (PHLEBOTOMUS) 

By N. ANNANDALE, D.Se., Superintendent, Indian Muse1.t11t. 

INTRODUCTION. 

The importance of the genus Phlebotont'tts from a medical 
point of view has recently been demonstrated by Grassi and others 
so far as southern Europe is concerned, and there can be little 
doubt that in India too fevers of a certain type are carried by these 
flies, which, in common with several others, are commonly known 
as " sand-flies" in this country. The descriptions of the species 
described below are based on specimens in the collection of the 
Indian Museum, some of which have been sent me by Mr. :F. 1\;1. 
Howlett, Second Imperial Zoologist; but I have been able to 
examine all the species except P. papatasi in a living condition. 
The types of all the species except P. papatasi and P. perturbll1Zs 
are preserved in the Indian Museum. My thanks are due to 
Mr. E. Brunetti for much assistance. 

The study of the material at my disposal has convinced me 
of the necessity of not relying solely on pinned specimens in 
examining minute and delicate insects such as Phleboto1nus. Not 
only do certain structures shrivel and become distorted when 
dried, but it is impossible to make out the exact arrangenlent of 
others without proper examination under a high power of the 
microscope. So delicate, for example, is the venation of the wing 
of some species of Phlebotomus that its details cannot be seen unless 
the wing is dealt with ill the manner in which any similar organ 
belonging to any animal but an insect would be dealt with, that is 
to say, unless it is mounted on a glass slide under a cover-!'lip in a 
~uitable medium, after having been artificially stained. Pinned 
specimens even of Phlebotomus are valuable, as showing the natural 
colour and appearance of the insect; but specimens preserved in 
$pirit are much more valuable, as enabling structural characters 
to be investigated with greater ease and surety. 

As Mr. Howlett is working at the habits of the Indian 
Phlebotomi, l I need only say "that specimens are to be found in 
the corners of bathrooms during the day and rounel the lamp at 
night; but a few hints as to their collection and preservation 
----------------_. ------ --------.---

1 For full details regarding one Indian species (vit'., P. papatasi) see Grassi's 
,c Ricerche sui Flebotomi " in the memoirs of the Italian Society of Science (190 1) 
aud also Doerr, Franz and Taussig's Das Pappatacifleber (Leipzig and VIenna, 
1909). 
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may be useful. The most satisfactory method, so far as my 
experience goes, is the following :-Take a small glass tube full of 
strong spirit and a fine camel's hair brush. Dip the latter in the 
spirit and lightly touch the Phlebotomus as it rests on a wall or 
table. It will adhere to the brush and may then be washed off 
in the spirit, in which it may be permanently preserved. 

Dried specimens should be pinned in the same way as mos­
quitoes, but, owing to their small size, this is a difficult process. 
Specimens packed loose in a pill box with tissue paper crumpled 
up not too tightly are, however, useful, provided that there is a 
considerable number of them. 

When the specimens preserved in spirit have to be examined, 
they may be carefully removed to a watch-glass and examined 
superficially under a low power of the microscope. After such 
details have been made out as can be made out in this way, a speci­
men should be removed to a small stoppeted bottle of absolute 
alcohol, I care being taken that it is not allowed to dry up during 
the process and that the stopper is not left out of the bottle of 
absolute alcohol longer than is necesc;ary. 

After the Phlebotomus has remained in absolute alcohol for 
about half _an hour it should be removed to a watch-glass con­
taining oil of cloves, in which it must be left until it is quite 
transparent. Important details can often be made out while it is 
in this watch-glass, for the point of view can be readily altered. 
Finally the specimen should be mounted in canada balsam un~er 
a thin cover-slip in the ordinary way. It will then be possible to 
study the general form and also such structures as the antennre, 
limbs and genitalia \yith comparative ease. 

'fo render the wings fit for detailed study, however, it is 
necessary to st .. 1.in them artificially. While the specimen is in 
spirit in a watch-glass they should be snipped off at the base by 
a fine pair of scissors and carefully transferred to some preparation 
of hremalum or hrematoxylin. I find Ehrlich's acid hrematoxylin, 
Delafield's hrematoxylin and Mayer's hremalum all good for the 
purpose. Although these stains are rapid in their action, it is as 
\vell to leave the wing in them for about twenty-four hours. After 
this it should be washed in tap-water, removed to 70 % spirit, -in 
which it need only remain for a few Ininutes, and then to absolute 
alcohol. Finally it should be cleared in oil of cloves and mounted 
in canada balsJ.m. Owing to the toughness of the wings, in spite 
of their apparent delicacy, it is not necessary to pass them through 
different strengths of alcohol in the process of dehydration. 

1 In the damp climate of many parts of India absolute alcohol absorbs atmos­
pheric moisture with great rapidity: but this may be remedied by keeping the 
bottom of the bottle in which the absolute alcohol is stored covered with a layer 
?f bu~nt (i.e., de.hydr~ted) copper sulph~te. The copper sulphate in this condition 
15 whIte ; when It begins to turn green 111 the alcohol it is clear that the alcohol 
is absorbing water, which is again being absorbed 'by the copper sulphate. In 
~hi~ case the alcohol should be poured off and freshly burnt copper sulphate placed 
1n 1t; or the old powder may be reluoved, burnt again and rep] aced. 
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LIST OF KNOWN SPECIES OF PHLEBOTOMUS 
AND OF PAPERS IN WHICH THEY ARE 

DESCRIBED. 

Europe. 

An1,erica. 

Africa. 

Asia. 

SPECIES. 

P hlebotonl.us papatasi, Scopoli (I, 9) (S. Europe). 
" tninutus, Rondani (2) " 
-" 1nascittii, Grassi (10) (Italy). 
" tipuliforntis, l\-Ieunier (S, 6) (fossil in 

" 
" , , 

" 
, , 

" 

" 

" , ) 

" 

Baltic amber). 
vexator, Coquillet (8) (l\Iaryland). 
cr~tciatus, " (8) (Guatemala). 
duboscqui, Neveu-Lemaire (7) (Sou-

dan). 
papatasl~, Scopoli (IS) (Northern 

India; 1 Java). 
kimalayensis, sp. nov. (lower Hima­

layas). 
rnalabaricus, sp. nov. (Travancore, S. 

India). 
perturbans, lVleijere (IS) (Java; base 

of Eastern Himalayas). 
babu, sp. no':. (plains of India). 
tnaior, sp. nov. (outer Hitnalayas; 

Paresnath, \V Bengal). 
argentl:pes, Annandale and Brunetti 

(II) (p'ains of India). 

LITERATURE. 

1786. Scopoli: Delicice faunce et {lorce insubrt"cce, etc. [Po 
papatasi described.] 

1843. Rondani: Ann. Soc. ent. France (II), vol. it p. 263. 
[Po lIu:nutus described and 1J. papa­
tasi redescribec1.] 

1864. Loew: Fauna Austriaca, Dipt. II, p. 630. LA gellt:ral 
descr;ption of the genus.] 

19G3. Kertesz:" Psychodidre " in Katalog dey 1JalallY/l'tisclicll 
Dipteren, i. r A bibliography of th~ 
genus.] 

190 5. Meunier: Ann. Mus. Hung., iii, p. 254. [~. t(hul
'
-

forl1lis described.J 
Natuyaliste, p. 103. [Po tipulijoYJllisdesciibecl 

as a type of a new genus (Ph/tho­
tomieUa) I think unnecessarily.) 

19,06. Neveu-Lemaire: 13ull. Soc. zool. Ii'rance, xxxi, p. (Ll-. 

[Po duboscq'tti describec1.] 

1<)06. I, 

1907. Coquilet: l~nt. i.Vews, Philadelphia, Pn., p. lOr. t/'. 
vexator and 1). cr1tCiat1/'s def'crihed.l 



38 

9· 

10. 

II. 

12. 

13· 

190 7. 

190B . 

1908. 

1909. 

1909. 

Records 01 the Indian Museum. [VOL. IV, 

Grassi: M em. d. Soc. ital. d. Sci. (iii) xiv, p. 353. 
[Po papatasi fully redescribed with 
many figures.] 

Grassi: A ti. Reale Accad. Lincei (v), vol. xvii, fasc. 12, 

2nd senustre, p. 68. [Po mascittii 
described. ] 

Annandale: Rec. Ind. Mus., vol, ii, p. 101. [Po 
argentipes described.] 

Doerr, Franz and Taussig: Das Pappatacifieber (Leip­
zig and Vienna). 

Austen: African Bloodsucking Flies) pI. i, fig. 4 
(B. M., London). [Po duboscqui 
figured.] 

14. 190 9. Annandale : Nature, vol. 81, p. 518. [Po papatas1~ 
recorded from India.] 

15. 1909. Meijere: 'C Blutsaugende Micro-Dipteren," Tiid. VOO1' 

Entom., vol. Iii, p. 191 . [Po pertur­
bans and P. angustipennis (synonym 
of P. papatasi?) described.] 

TAXONOMIC POSITION OF PHLEBOTOMUS 
AND ITS SPECIES. 

FAMILY PSVCHODIDLE. 

Small Nemocera with relatively large wings, which are 
densely covered with scales or hairs. A t least six longitudinal 
veins present in addition to the costal (anterior border) and sub­
costal; cross-veins few in number, often practically invisible, 
absent from the distal part of the wing. 

Subfamily Phlebotominre. 
Psychodidre in which the second longitudinal vein has ~ither 

t\VO or three branches, which arise at a considerable distance from 
the point at which the main branch of the vein is joined to the 
third longitudinal 'vein. Female devoid of a horny ovipositor; the 
external genitalia of the male consisting of at least three pairs of 
appendages in addition to an intromittent organ. Genera-Phle­
botomus, * N entopalpus, Sycorax, Trichomyia, Eatonisca, Diplonema. * 

Subfamily Psychodinre. 
Psychodidre in which the lowest of the three branches of the 

second longitudinal vein always present is very distinct from the 
two upper ones, and joins the n1irldle branch at a point nearer the 
base of the wing than the apex. Females with a horny ovipositor 
consisting of two longitudinal valves ; external genitalia of the 
male consisting of two pairs of appendages. Genera-Psychoda, * 
Pericoma.* 

The genera whose names are marked with a * are known to 
occur in India, They nlay be distinguished as follows ;-



1910.] N. ANNANDALE: SPecies ot PhlebotolllU'5. 

PHLEBOTOMIN jF,-

A. Wings broadly heart-shaped J densely covered 
with scales; mouth not forming a pro-

39 

boscis Diplone-lIla. 

arJ· 

B. Wings relatively narrow, devoid of scales 
except at the base; mouth parts forming 
a proboscis PltlebotoJllus. 

Fig.l. 

31"d. 
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FIG. I.-Wing of Culex (after Theobald). FIG. 2.-Wing of Phlebotomus. 
c~, costal vein; s c., subcostal; 1st to 6th, first to sixth longitudinal veins; 

a, a', and a", incrassations (a' called by Austen the 6th vein, a" the Mth); y .. 
supernumerary cross-vein; z., Inid cross-vein; P., posterior cross-vein; A .• costal 
cell; B.,.subcostal cell; C., Inarginal cell; D., first submar~inal cell; E.,.second 
su~margmal cell; F., first posterior cell; G." second posterIor cell; J., thlr.d. pos­
tenor cell; K., anal cell; H., first basal cell; I., second ba~al cell; L., auxlltary; 
M., spurious cell. 

PSYCHODIN}g-

A. The third longitudinal vein runs to the apex 
of the wing, dividing the wing into two 
approximately equal halves J)svcltuda. 

B. The third longitudinal vein terminates dis-
tally at a point below the apex of the wing Per'iconlll. 
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Wing- Some Diagnostic Characters. 

There is some dispute as to the proper nomenclature of the 
venation of the wing of the Psychodidre ; but I think it will he 
sufficient for the pnrposes of this paper if I compare the wing of 
Phlebotomus with that of the Culicidre, for not only are the 
Psychodidre (and especially Phleboto1nus) closely allied to that 
family, but luore attention has perhaps been paid to the anatomy 
of the. Culicidre in recent years than to that of any other group 
of Diptera. I have tberefore reproduced the figure of the wing of 
Culex (fig. I) given by Theobald in the first volume (p. 18) of his 
Monograph 0/ the CuUcidce side by side with one of the wing of 
Phlebotom'us (fig. 2) on which the sanle lettering is used. 

In accordance with Theobald's figure and with the views of 
many dipter01 0gists, the. thickened anterior or upper border of 
t he wing- is called the costa, "y hile the short parallel vein running 
immediately below it is called the subcosta. Th~ first parallel 
vein that reaches·the distal margin of the wing is known as the 
first longitudinal, those posterior to it heing numbered in numeri­
cal succ~ssion. In both genera six longitudinal veins can be 
distinguished. 

The subcosta in Culex turns upwards at the tip and joins the 
costa, while in Phlebotomus it turns downwards and joins the first 
longitudinal. 'l'his is a point that will be considered later when the 
cross-veins are discussed. There is no ra dical difference as regards 
the first longitudinal in the two genera except that in the Psy­
chodid it turns upwards at the tip and so assumes a superficial 
resemblance to the subcosta in Culex, in which it turns downwards. 
In Culex the second longitudinal forks once, while in Phlebotomus 
it forks twice. In both genera the third longitudinal is' simple 
and practically straight; it is much longer in the Psychodid than 
in Culex. The fourth longitudinal is once forked in both genera, 
but the fifth is simple in Phlebotomus and bears a branch in Culex; 
in both genera the sixth longitudinal is simple and directed down­
wards at the distal end. 

The cross-veins are easily detected in Culex, but in Phlebotomu.s 
they are very difficult to see o,ving to their extreme delicacy. In 
stained preparations, however,. their exact position can be detected, 
at any rate in some specimens. The most noticeable difference 
as regards them is that while in Culex the 'more important 
cross-veins are situated on the distal part of the wing, in Phlebo­
tomus they are, confined entirely to the proximal part. Consider­
ing first the anterior half of the wing. we find in Culex a nlinute 
cross-vein (the" humeral" cross-vein, not numbered or lettered 
in the diagrams) joining the subcosta to the costa. In Culex it 
is situate~ near the base of the wing, ,vhile in Phleboto,nus it is 
practically at the distal end of the very short subcosta, \vhich there­
fore appears to be forked. A careful examination shows, however, 
th.at the low~r branch of the apparent fork is really in continuity 
WIth the maIn stein of the vein, while the cross-vein proceeds 



I910.J N. ANNANDALg: SPecies of Phlebotomus. 

from it at a distinct angle. In Phleboto11tUs this cross-vein is of 
extreme delicacy and, unlike the other veins, it is not provided 
with a double line of hairs. 1 t can only be seen after prolonged 
staining o-{ the wing, and even then is faint and indistinct. The 
next transverse vein that is apparent joins the base of the second 
longitudinal to the first and is marked x in the diagrams; it is 
further from the base of the wing in C'ttlex than it is in Phlebotomus. 
Strictly speaking this is not a distinct vein but an upturned 
portion of the lower vein. The base of the third longitudinal in 
both genera ends in a small fork, one branch joining the vein to 
the second longitudinal, the other to the fourth. The former 
branch is called by Theobald the supernumerary cross-vein J the 
latter the mid cross-vein. In Phlebotomus, however, the lower 
branch appears to be in actual continuity wi h the vein, while 
the upper one joins it at an angle. This is more distinct in some 
species than in others. In Culex the fourth and sixth longitudi­
nals do not appear to be joined together at the base; but in 
Phle~otomus the fifth arises from the base of the sixth, as can be 
seen distinctly in some species, while it is connected with the 
fourth by a short cross-vein close to its base. 

The venation of Phlebotomus, taking into consideration the 
above facts, may therefore be said to resemble that of Culex in 
some essential points, but to differ from it mainly in the fact that 
the cross-veins are extremely delicate and are situated exclusively 
on the ptoximal part of the wing. 

From a sY3tematic point of view, as regards specific differen· 
tiation, the most important feature in the venation is the relative 
proportions between the length of the upper branch of the second 
longitudinal, the distance between the two forks of this vein, and 
that between the proximal fork and the point at which the vein is 
joined by the mid cross-vein to the third longitudinal. 

Ih Phleboto11tUS. but not in sotne of its allies (e.g., Diplolteota) J 

the wing ig almost devoid of scales, a few of which occur at the 
extreme base on the costal and lower borders and on those veins 
which reach the base. Each vein except the small cro;;s-vein that 
joins the subcostal to the cu;tal, b:!ars a double row of fine hairs, 
and the edge of the wing is deeply fringed \vith longer hairs. 

External genitalia-
The visible female genitalia in Phlebotol1tUs are simple in 

structure, consisting of two pairs (a superior and an inferior pair) of 
compressed, more or less leaf-like appendages covered with sensory 
hairs. They offer in their shape and propJrtions feature:; of diag­
nostic importance but b~co:.ne shrivelle1 and distorted in dried 
specimens. There is 110 horny ovipo3itor such ali is found in 
Psychoda and Periconza. 

The male genitalia are far more cOlnplicated and of l11uch 
greater systematic importance. It is po~sible, 1110reover, to trace 
their specific differences even in specitnens which have been dried, 
but even such specitnens should be Inounted in canada balsaUl for 
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a proper examination. It is difficult to hotnologize the different 
appendages exactly with those of other Diptera, because in all 
families great differences, often of no more than specific value, 
occur in different species. It is better:, therefore, not to use 
technical terms in describing these appendages. In the male 

, , . : 
........ ":: .. \/ 

•• :!'!;' 

ch. 

Fig,3 .. 

P. 

---
'. -""-=--- . 

f 
·• .. •• .. 004 

t l. 

Diagram of the external male genitalia of Phlebotomus: u., upper or superior 
appendage; ch., chretre; f.. genital filament; i., intermediate appendage; P., 
intromittent organ; s.l., subgenital lamella; L., lo~er or inferior appenc;lage. 

genitalia of Phlebotomus five pairs of organs can be distinguished. 
They are shown in the acconlpanying dipgram (fig. 3) which is a 
generalized sketch of the whole apparatus as seen fro-m the right 
side and does not represent the organs of anyone species. The 

Fig·f· 

Distal joint of superior male appendage of P. aygent~pes, showing the chretre. 

uppermost appendage has two joints,. the posterior (distal) of which 
bears a varying number of stout chcetce (fig. 4). The form, position 
and number of these chcetre are valuable diagnostic points. The 
intermediate appendage is morphologically a branch of the superior 
one but has often Inore than one lobe. The inferior appendage 
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never has more than one joint, but is often elbowed; it arises from 
a subgenital plate, which represents the last somite of the abdomen. 
This subgeni tal plate, which is highly developed in some Psychodidre, 
is very inconspicuous in Phlebotomus, owing rather to its mem­
branous nature than to its small size. In dried specimens it dis­
appears almost completely. The intromittent organ, which lies 
between the two intermediate appendages, consists of a pair of 
slender, compressed chitinous valves, between which a pair of long, 
slender, chitinous filaments can be protruded. 

Head-
The head in Phlebotomus is small and round but the anterior 

part is produced into a more or less cylindrical rostrum, which 
overhangs the mouth parts above. The eyes are large, invariably 
dark in colour and more or less emarginate opposite the base of 
the antennre. The antennre are long and filiform, having nor­
mally sixteen joints, two of which form the scape. They show 
great individual variation as regards the proportions of the joints 
and also differ as regards the exact outline of the last few distal 
joints in the two sexes. The sexual differences are, however, 
small. The palpi are generally stated to have four joints. In 
fresh specimens, however, a minute basal joint can sometimes he 
distinguished. This joint is often difficult to see and appears to 
be imperfectly separated from the others. Including it the number 
of the joints is five. 

For an account of the mouth parts Grassi may be consulted. 
They do not appear to present features of merely diagnostic 
interest and closely resemble those of Culex in general structute. 

THE INDIAN SPECIES OF PHLE'BOTOMUS. 

Table 01 the Indian spect"es 01 Phlebotonlus. 

I. Length 2 mm. Dorsum of thorax dark, sides 
yellowish. Wing with the posterior border 
much more strongly arched than the anterior ; 
the ant.erior branch of the second longitu­
dinal vein longer thin either the distance 
between the two forks of the vein or that 
between the posterior fork and the mid 
cross-vein; the latter distance shorter than 
that between the two forks [J. ltrgeJltipcs. 

2. Length 3-3'75 mm. Colour an almost uni­
form golden grey. Wing with the posterior 
border much more strongly arched than the 
anterior; the anterior branch of the second 
vein longer than either the distance between 
the two forks of the vein or that between the 
posterior fork and the mid cross-vein; the 
distance between the two forks shorter than 
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that. between the posterior fork and the mid 
cross-vein P. major_ 

J. I~ength 2' 5-3 ronl. Colour. dark gr~yish brown. 
Wing with the posterior margin as a rule 
more strongly arched than the anterior; the 
length of the anterior branch of the second 
vein the distance between the two forks and 
that'between the posterior fork and the mid 
cross-vein subequal P. perturbans. 

4. 14ength 2-5 mm. Colour dark brown with a 
purplish tinge. Wing with the posterior 
margin hardly more strongly arched than the 
anterior; the anterior branch of the second 
vein four times as long as the distance 
between the two forks, which is much shorter 
than that between the posterior fork and the 
mid cross-vein P. malabaricus 

5'. Length l'S mm. Colour silvery grey. Wing 
narrow, as a rule divided into t\\70 almost equal 
and similar halves by the third longitudinal 
vein; the anterior branch of the second vein 
shorter than either the distance between the 
two forks or that between the posterior fork 
and the mid cross-vein; the two latter dis-
tances being nearly equal P. babu. 

6. Length 2 mm. Colour yellowish grey. Wing 
narrow, divided into two equal and similar 
halves by the third longitudinal vein; the 
anterior branch of the second vein nearly three 
times as' long as the distance hetween the 
two forks, twice as long as that between the 
posterior fork and the mid cross-vein . P. hinl,alayensis. 

7· I~ength 2'5 mm. Colour yellowish grey_ Wing 
narrow, but with the posterior margin as a 
rule more strongly arched than the anterior' 
the anterior branch of the second vein nearly 
twice as long as the distance between the two 
forks, equal to that between the posterior 
fork and the mid cross-vein . P. papatasi. 

Phlebotontus argentipes, Annandale and Brunetti. (PI. iv, fig. 3, 
w~g) and pI. vi, fig. 6, male genitalia.) 

P. argentipes, Annandale, Rec. Ind. Mus., ii, p. 101, fig. (1908). 

Size and proportions.-Totallength in well-preserved specimens 
2 mm. Length of wing I' 75 mln.; greatest breadth of wing o' S 
mm. Hind leg about twice as long as the head and body; the 
femur less than half as long as the tibia and distinctly shorter than 
the first joint of the tarsus, which is longer than the remaining 
joints together. 
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Colour.-Head (except eyes, which are black) and abdomen 
brown; dorsum of thorax dark brown or blackish; sides of thorax, 
coxre and trochanters· yello'Yish; legs, antennre and palpi grey; 
the whole- (especially the legs) exhibiting a stro'ng silvery reful­
gence. Wings smoke-grey, \"ith a strong bluish iridescence on the 
disk and a general silvery refulgence. 

H ead.-Rostrum elongate, sausage-shaped, ovoid as seen 
from above. Eyes distinctly emarginate on their internal upper 
border, narrowly, separated. Antennre with 14 joints in the 
flagellum, all of which are more or less elongate and each of which 
bears three or four somewhat irregular verticels of stiff, fine hairs ; 
the proximal joint of the scape clearly separated from the head, 
rather s~ender, short; distal joint subspherical, bearing a circle of 
suberect, narrow, spatulate, curved scales and (alternating with and 
below the scales) another of stiff bristles. Palpi with five joints; 
the basal joint short, the second joint nlore than half as long as 
the third, which is as long as the fourth and fifth together. 

Thorax.-· The dorsum is covered \vith long, stiff, upright, 
curved hairs 

Abdomen slender and cylindrical in both sexes, considerably 
shorter than the wings, covered with rather slender curved hairs 
of irregular length but never very long or 'Stout. 

Wings bluntly pointed; the posterior border much more 
strongly curved than the anterior. The anterior branch of the 
second longitudinal vein much longer than the distance between 
its base and the second fork; the stem of the vein between the 
second fork and the mid cross-vein slightly longer than the 
distance between the two forks; the posterior fork nearly on a level 
with the fork of the fourth vein. 

External genitalia.-( 9 ) The superior appendages s0111ewhat 
widely separated from the inferior, which are small, pointed and 
claw-shaped. ( d") All the appendages long and apparent. 'l'he 
inferior appendages somewhat slender, laterally compressed) 
longer than the basal joint of the superior appendages, obliquely 
truncated, devoid of spines, covered with stout hairs, which fonn 
a dense brush at the tip of the appendage; a distinct elbo\v not 
far from the base of the appendage; the intermediate appendages 
small, consisting of a stout, bluntly pointed dorsal lobe and a 
small ventral lobe which is a miuute, pointed process bearing a 
bunch of bristles at the tip and attached to the ventral tnargin of 
the dorsal lobe. The superior appendage with the distal joint 
considerably shorter than the proximal one) bearing five stout, 
pointed chretre, each nearly as long as the joint, arranged as 
follows :- ·-a single chreta at a point' about a third of the length of 
the joint from the base, a pair of slightly unequal chretre near the 
middle of the joint, and a terminal equal pair. 'l'he proxitnal 
joint slightly longer than the last apparent segment of the abdo­
men. Intromittent organs relatively long, ensifornl, consisting of 
two slender~ pointed lateral valves, between which a pair of long 
filaments can be protruded. 
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This species is easily distinguished, except in the case of 
females distended with blood, from all other Indian forms by the 
strong contrast in colour between the dorsal surface and the sides of 
the thorax. It is a very common species in Calcutta at all times of 
the year but only occasionally. Often it seems to disappear for a 
time (a 'few \veeks or days) and then to reappear again in large 
numbers. It is commonly found in dark corners of bathrooms 
and basements in houses and round the lamp at night, and has the 
habit of biting people's ankles under the dinner table. 

Distribut1:on.-Probably all over the plains of India. I have 
examined specimens from Calcutta (aU times of year), Rajmahal 
(July, February), Asansol (Paiva, February) and Pusa (Howlett) in 
Bengal, and from several localities in the coastal districts of Tra­
vancore (November). 

Phlebotomus maior, Spa nov. (PI. v, fig. 4, wing, and pI. vi, 
fig. 4, male genitalia.) 

Phlebotomus sp., Giles, Gnats or Mosquitoes (2nd. ed.), p. 5, fig. 2 

(1902). 

Size and proportions.-Total length 3-3'75 mm. Length of 
wing 2·75 mm., greatest breadth I mm. Hind leg two-and-a-half 
times as long as the head and body; its femur less than half as 
long as the tibia and considerably shorter than the first j oint of 
the tarsus, which is longer than the remaining joints together. 

Colour.-A uniform golden grey with very strong silvery lights; 
the disk of the wings with a_ bluish iridescence; eyes black; legs 
sometimes darker than abdomen. 

Head.-Rostrum somewhat conical, short; truncated in front. 
Eyes widely separated, emarginate above. Antennre with the two 
joints of the scape subspherical; those C?f the flagellum elongate, 
slender, densely covered with soft hairs. Palpi with five joints; 
the basal joint very short, the second, third and fourth subequal, 
shorter than the fifth. 

Thorax much as in P. argentipes. 
Abdomen long and slender, clothed with long recumbent hairs 

and with tufts of longer, upright ones on the dorsal surface. 
Wings rather narrower than in P. argentipes J pointed, with the 

posterior border much more strongly arched than the anterior. 
The 'anterior branch of the second longitudinal vein much longer 
than the distance between the two forks, which is considerably 
shorter than the distance between the second fork and the mid 
cross-vein; the second fork slightly nearer the base of the wing 
than that of the fourth longitudinal vein. 

External genitalia.-( d') Superior and inferior appendage5 
similar to those of P. argentipes except that they are more slender 
and elongate, the basal joint of the superior appendage being nearly 
twice as long as the last apparent joint of the abdomen; inter­
mediate appendages devoid of a ventral lobe . valves of the intro-. , 
mlttent organs slender and blunt; genital filaments well developed. 
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This species is closely allied to P. argentipes, from which it is 
easily distinguished by its larger size, uniform golden colour, more 
elongate tarsi and male genitalia. 

Distribution~-Outer Himalayas from the base up to 7,000 

or 8,000 feet. Paresnath Hill, Western Bengal. I have examined 
specimens from Naini Tal and Bowali (Kumaon), Kurseong (Dar­
jiling district), the ,Nepal Terai, and Paresnath Hill (Chota Nag­
pur). The fauna of this hill,' which is separated by about 180 

miles from the foot-hills of Nepal, the nearest part of the Hima­
layas, has a distinctly Himalayan facies, and I think that P. 
maior may be regarded as the Himalayan representative of. P. 
argentipes. All the specimens of the former species that I have 
taken myself have been taken at light in the evening. The only 
one I saw on Paresnath (a male) was taken at an altitude of 
4,300 feet in April. The species appears to be common at Naini 
Tal and Kurseong and probably also at Simla in May and Jun'e. 
Dr. A. D.'Imms took specimens at Bowali in July. 

Phlebotomus perturbans, Meijere. (PI. v, fig. 3, wing, and pI. vi, 
figs. 5, sa, Sb, male genitalia.) 

P. perturbans, Meiiere, Tijdschr. v. Ent., vol. Iii, p. 201, pI. 12, 

fig. 13 (Igog). 
Size and proportions.-Totallength 2'5-3 mm. Length of wing 

3'25 mm.; greatest breadth of wing 0'7 mm. Hind leg 2! times 
as long as head and thorax; the femur a little more than half as 
long as the tibia, slightly longer than the first joint of the tarsus, 
which is distinctly shorter than the other joints together. . 

Colour.-Thorax, abdomen, femora, tibire, tarsi and antennre 
brown, with the usual silvery lights; head (including palpi and 
proboscis), coxre and trochanters yellowish; eyes black. 

Head.-Rostrum short and thick, rounded at the tip. All­
tennre with the basal joint of the flagellum not much longer than the 
second; the second joint of the scape bearing a circle of curved 
scales. Palpi long, with five joints; the fifth joint the longest; the 
second and third much longer than the fourth; the first very short. 

Thorax much as in P. argentipes, except that the hairs are 
shorter. 

A bdomen relatively shorter than ill P. major, clothed with 
recumbent hairs and with a few upright curved ones on both the 
dorsal and the ventral surfaces. 

Wing bluntly pointed, with the posterior border not much 
more strongly arched than the anterior. The length of the 
anterior branch of the second longitudinal vein, the distance 
between the two forks of this vein and that between the posterior 
fork and the mid cross-vein subequal; the fork of the fourth 
longitudinal distinctly nearer the tip of the wing than the pos­
terior fork of the second longitudinal. 

Genitalia.-( 9) The superior appendage considerahly larger 
than the inferior, both leaf-like and rounded at the tip. 
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(d') Inferior appendage s~orter than t~e basal joint of the superior 
appendage, slender, bearIng at the. tIP a bunch of long, 'stout 
bristles. Intermediate appendage wIthout a ventral lobe, slender, 
pointed, with the tip curved. Superior ~ppendage. very long, the 
distal joint much shorter than the prOXimal, bearIng four chretre, 
which are less than half as long as the joint and are arranged in 
two pairs-an equal pair at the tip and one in which the two 
chretre are not equal on the inner surface about half way along 
the joint; the proximal chretre are blunt, the distal ones pointed. 
Intromittent organ very slender, the valves rounded at the' tip; 
the' genital filaments well developed. 

This species is easily distinguished from all the other Indian 
forms I have seen except P. malabaricus (to which it bears a close 
superficial resemblance) by its dark· brownish colour. It is abund­
ant in the jungles at the base of the Eastern Himalayas at the 
beginning of the rains. Large numbers flew to my light in the 
forest bungalow at Sukna (alt. 500 feet) near the Darjiling Hima­
layan Railway on the evenings of July 1st, 2nd and 3rd, Ig08. I 
have not seen it elsewhere. 

Distribution.-Base of the Eastern Himalayas (Darjiling dis­
trict) ; Java. 

Phlebotomus malabaricus, sp. nov. (PI. v, fig. I, head, fig. 2, wing; 
and pi. vi, fig. I, male genitalia.) 

Size and proportions.-Totallength 2' 5 mm. Length of wing 
2 mm.) greatest breadth 0'5 mm. Hind leg It times as long as 
the thorax and abdomen; the femur. nearly 1- the length of the 
tibia, It that of the first joint of the tarsus, which is ! that of the 
remaining joints together. 

Colour.-Thorax, abdomen and legs (except coxre and 
trochanters) brown with a tinge of purple and with the usual 
silvery lights; wings purplish, strongly iridescent; head, coxre 
and trochanters pale brown; eyes black. 

Head.-Rostrum short, rounded in front. ,Antennre normal; 
the second j oint of the scape pear-shaped, with several circles of 
hairs and scales; the first joint of the flagellum much longer than 
the second. Palpi long, with five ~ joints; the b~sal joint very 
short, the second shorter than the third or fourt~; third and 
fourth joints subequal, together shorter than the fifth. 

Thorax densely covered with upright curved hairs. 
A bdomen covered with recumbent hairs. 
J,V ings pointed; the posterior border not much more strongly 

arched than the anterior. The anterior branch of the second longi­
tudinal vein very long, about four times as long as the dista~ce 
between the two forks of the vein, which is much shorter than that 
between the posterior fork and the mid cross-vein; the fork of the 
fourth longitUdinal almost level with the_posterior fork of the second. 

Gen-italia.-( S) Much as in P. perturbans. ( d') Inferior 
appendage slender, cylindrical, slightly shorter than the basal 
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joint of the superior appendage, bearing at its tip (in addition to a 
bunch of fine bristles) seven minute, conical, chitinous spines. 
Intermediate appendage without a ventral branch; the dorsal 
branch resembling that of P. perturbans. Superior appendage with 
the distal joint less than half as long as the proximal one, bearing 
four chretre, each of which is as long as the joint; one pair of 
chretre is situated at the tip of the appendage and the other a 
short distance nearer the base of the joint. Intromittent organ 
long and slender; the apices of the valves club-shaped; genital 
filaments well developed. 

This species is closely related to P. perturbans, the place of 
which it takes in the jungles at the base of the Western Ghats in 
Travancore, "There I took numerous specimens at light in Novem­
ber, 1908. The anterior branch of the second longitudinal vein, 
however is much longer than it is in P. perturbans and the l~s are 
shorter, 'while the chretre of the male genitalia are much better 
developed. 

Distribution.-Travancore, S. India, below the western slopes 
of the Western Ghats. I took specimens at Nedumangad, Pallode 
and Maddathorai in November. 

Phlebotomus babu, sp. nov. (PI. iv, fig. I, wing, and pI. vi, figs. 3, 
3a, male genitalia.) 

Phlebotomus sp., Howlett, in Maxwell-Lefroy's Indian Insect Lile, 
p. 559, fig. 358 (1909)· 
Size and proportions.-Total1ength 2·5 mm. Length of wing 

r"7S mm .. , greatest breadth of wing 0·25 mm. Hind leg rather 
less than twice as long as the thorax and abdomen; the femur 
slightly shorter than the tibia, which IS more than twice as long as 
the first j oint of the tarsus; the first joint of the tarsus less than 
half as long as the femur, shorter than the remaining joints 
together by half of its own length. 

Colour .-Silvery grey; the fringes on the wings ,. the thorax 
and abdomen appear in certain lights to be darker than the wings 
themselves and the limbs: the usual silvery lights present. 

Head.-Rostrum prominent, somewhat arched. Antennre 
with the second joint of the scape bearing several rows of flat 
scales; the joints of the flagellum normal. Palpi with four joints; 
the first three subequal, short; the fourth nearly as long as these 
three together" 

Thorax less tumid above than in P. argentipes. 
Abdomen rather short, clothed in close-set upright hairs of 

different lengths and with a dense fringe of upwardly curved hairs 
running along each side of the abdomen near the ventral surface. 

Wings narrow, pointed, the posterior border hardly more 
strongly arched than the anterior, the third longitudinal vein 
dividing the wing into two nearly equal and similar halves. The 
anterior branch of the second vein not lnuch shorter than the 
second branch, shorter than the distance between the two forks of 
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the vein or the distance between the posterior fork and the mid 
cross-vein· the two latter distances nearly equal; the posterior 
fork near~r the base of the wing than the fork of the fourth 
vein. 

Genitalia.-( 2) The superior appendage long and narrow, 
somewhat curved; the inferior. appendage less than half as long, 
straight. ( d') The inferior appendage club-shaped, distinctly 
elbowed, about as long as the basal joint of the superior append­
age, bearing (in addition to slender bristles) several chitinous 
spines at the tip and on the ventral surface. Intermediate 
appendage short, blunt, with the ventral lobe represented by a 
short process on its ventral margin. The superior appendage with 
the basal joint stout, about twice as long as the distal joint, which 
bears four pointed equal or subequal chretre; the chretre rather 
longer than the joint, situated two at the tip and two a short 
distance from it. 

This species is the smallest with which I am acquainted. It 
is frequently found together with P. argentipes, from which it is 
easily distinguished by its smaller size, narrower wings and 
uniform grey colour; I have taken it also with P. malabaricus. In 
habits it resembles P. argentipes, than which it appears to be some­
what more common. 

Distribution.-Probably all over the plains of India. I have 
examined specimens from Rawalpindi (C. W Mason, September); 
from Allahabad (A. D. Imms, October) ; from Rajmabal on the 
Ganges (July); from Asansol (February, Paiva); from Purneah and 
Pusa (Howlett) in Northern Bengal; Calcutta (all times of year) and 
Port Canning, Lower Bengal"; Puri, Orissa; Rambha in the north­
east of Madras (March); Trivandrum, Pallo de and Maddathorai, 
Travancore (November), and Igatpuri in the Western Ghats, 
Bombay (November). 

Phlebotomus himalayensis, sp. nov. (PI. iv, fig. 2, wing, and 'pI. vj, 
fig. 7, male genitalia.) 

Size.-Total length 2-2·5 mm. Length of wing lOS mm.; 
greatest breadth of wing 0·4 mm. 

Colour.-Yellowish grey with the usual silvery lights; the dor­
sum of the thorax slightly darker than the sides. 

Head.-Rostrum rounded at the tip, stout and elongated. 
Antennre normal, with two circles of flat scales and one of flattened 
hairs on the second joint of scape. Palpi with five joints; the 
fifth the longest. 

Thorax and abdomen as in P. babu. 
Wing narrow, obtusely pointed, the posterior margin slightly 

more strongly arched than the anterior; the anterior branch 
of the second longitudinal vein not much shorter than the second 
branch, at least four times as long as the distance between the two 
forks, which is about half as long as that between the posterior 
fork and the mid cross-vein; the posterior fork and the fork of 
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the fourth longitudinal almost level, the former being slightly 
nearer the tip of the wing than the latt~r. 

Genitalia.-( 9 ). Appendages short and broad, the superior not 
much longer than the inferior. ( ci') Inferior appendage slender, 
distinctly elbowed, rounded and slightly clubbed at the tip, nearly 
as long as basal joint of superior appendages, devoid of chitinous 
spines. Intermediate appendages simple, pointed, curved down­
wards at the tip. Superior appendages with the distal joint about 
half as long as the proximal, bearing at the tip three pointed 
chretre, each· of which is slightly shorter than the joint. Intromit­
tent organ with two elongate, slender valves, which are truncated 
at the tip. 

This species resembles P. babu in general appeara!1ce but is 
somewhat larger and yellower. The wing is easily distinguished 
from that of P. babu by the great length of the anterior branch 
of the second longitudinal vein. P. himalayensis frequently occurs 
together with P. major, just as P. babu does with P. argentipes. 

Distribution.-The Himalayas between 4,000 and 7,000 feet. 
I have examined specimens from Naini Tal and Bowali in Kumaon 
(A. D. Imms, R. E. Lloyd) and Kurseong (Darjiling district). It is 
apparently common in both districts in May, June and July. 

Phlebotomus papatasi, Scopolia (Pl. iv, fig. 4, wing, and pI. vi, fig. 
2, male genitalia.) 

P. papatasi, Grassi, Mem. d. soc. ital. d. Sci. (iii), xiv, p. 353 (I907). 
Phlebotomus Spa ( ci' genitalia) , Howlett, in Maxwell-Lefroy's Indian 

Insect Life, p. 560, fig. 359 (1909). 
? P. angustipennis, Meijere, Tijdschr. v. Ent., vol. Iii, p. 202, 

pl. 12, fig. 14 (19°9). 
Size and proportions .-Total length 2' 5 mm. Length of wing 

2'25 mm.; greatest breadth 0'4 mm. Hind leg more than twice 
as long as thorax and abdomen; the femur a little less than i 
the length of the tibia, which is nearly twice the length of the first 
j oint of the tarsus; the first joint of the tarsus in the anterior 
legs distinctly shorter than the remaining joints together. 

Colour pale yellowish grey. 
Head.-Rostrum somewhat slender. Antennre normal; the 

basal joint slender, the second joint of the scape subspherical, 
with a circle of scales and two of flattened hairs. 

Palpi with (?) five joints; the basal joint indistinct, the 
second, third and fifth subequal, each longer than the fourth. 

Thorax and abdomen offering no apparent peculiarities. 
TV ings narrow, pointed, with the posterior border tnarkedly 

more arched than the anterior. The anterior branch of the second 
longitudinal vein much shorter than the second branch; the former 
longer than the distance between the two forks, shorter than that 
between the posterior fork and the mid cross-vein; the posterior 
fork slightly nearer the base of the wing than the fork of the 
fourth longitudinal. 
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Genitalia.-( ~ ) The superior and inferior appendages short, 
subequal. ( d' ) Inferior appendages slender, shorter than the 
basal joint of the superior appendages, bearing about six short 
chitinous spines at the tip. Intermediate appendages with three 
lobes, the proximal lobe slender, curved, filiform; the middle lobe 
longer than either of the other two, slender, arched, with a fringe 
of hairs on the concave posterior margin; the distal lobe concave 
above, pointed, clothed with fine hairs. The superior appendage 
with the distal joint rather longer than the proximal one, bearing 
five short, blunt ch ret re , three at the tip (the middle one being 
shorter than that at either side of it) and two, one nearer the base 
than the otJ:ter, on the middle part of the joint. The intromittent 
organ very short, pointed, the genital filaments well developed. 

By the kindness of Dr. J H. Ashworth, I have been. able to 
compare Indian specimens with specimens from S. Europe (see 
Nature, vol. 81, p. 518, IgOg). 

Meijere's P. angustipennis, so far as is shown by his figure of 
the wing and his brief description, only differs from P. papatasi as 
regards the outline of the posterior border of the wing and the 
longitudinal vein adjacent to it. In some species (e.g., P. babu) 
this is a variable character} 

Distribution.-Southern Europe and Northern India (plains) ; 
? N. Africa. I have seen a number of specimens from Rawalpindi 
(collected by Mr. C. W. Mason in September) and a single male 
from Pusa, Bihar, Northern Bengal (Howlett). The Rawalpindi 
specimens were accompanied by specimens of P. babu and were for 
the most part infected by a parasitic fungus. 

The importance of this species from a medical point of view is 
expounded in Doerr, Franz and Taussig's Das Pappatacifi,eber 
(IgOg)~ 

I, It w?uld perhaps be more correct to say that this part of the wing is 
pecuharly liable to distortion in preserved specimens. A comparison of the differ­
ent figures of the wing of p, papatasi that have been published proves very consi­
derable apparent variation in this respect. 



EXPLANATION OF PLATE IV 

WINGS OF INDIAN, PHLEBOTOMI. 

FIG. I.-Phlebotomus babu. 
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Plate IV 
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EXPLANATION OF PLATE V. 

WINGS AND HEAD OF INDIAN PHLEBOTOMI. 

FIG. I.-Head of Phlebotomus 1nalabaricus, from in front 
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" 3.- "" " perturbans. 
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Plate V. 

Re c.lnd.Mus .;Vol.IV, 1910. 
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EXPLANATION OF PLATE VI. 

EXTERNAL MALE GENITALIA OF INDIAN P!IU:BOTOMl. 

(T he sub-genital lamella is omitted ~n all the figures and the append­
ages have been denuded 0/ fine hairs.) 

FIG. I.-Male genitalia of Phlebotomus malilbaricus. 
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III TAXONOMIC VALUES IN CULICIDlE 

By E. BRUNETTI. 

Since the connection between mosquitoes and malaria was 
definitely established a few years ago, numerous writers (medical, 
an.atomical,. biological, economical and so on,-practically every­
thing but dipterological) have appeared, probably attracted by the 
economic aspect of the question. It is to be regretted that hardly 
any of these have possessed any general entomological knowledge, 
and the natural consequence has arisen; the differences between 
tl}e various forms have been so grossly exaggerated taxonomically 
that a few years more progress at the same rate might see the Culi­
cidre elevated to the rank of a Sub-kingdom, with classes, sub­
classes, orders and so ·on. The absurdity of even the present 
state of things is so self-evident to everyone. with a general know­
ledge of Diptera combined with some acquaintance with taxonomic 
values in other orders also, that a serious protest seems imperative. 

The critical observations contained herein are not intended 
as any attack on what our American contemporaries amiably 
designate "mosquito sharps," but as a real and earnest protest 
against the utter disregard to zoological value and stability exhi­
bited in the creation, on characters often of quite minor importance, 
of hosts of new· " genera" and even "sub-families," to say 
nothing of species, the latter being a point on \vhich opinion may 
for the present be reserved. 

Prof. Williston is, so far as I am aware, the only systematic 
dipterologist to endeavour to stem the tide of irresponsible additions 
to the literature of this order, 1 but apparently with little success, 
and it seems incumbent on me to support dipterological opinion, 
having associated myself, at least clerically, \vith the Culicidre 
of the Orient. 

His most instructive paper should be carefully read by all, 
because the whole subject is presented with the greatest moderation 
yet with absolute conciseness, in spite of the present condition 
of things in this family being calculated to cause considerable irri­
tation to the systematist. 

To quote a few of his more pertinent observations, it is itn­
portant that of the present-day writers on mosquitoes nearly all are 
non-dipterologists, "some indeed, whose only papers 011 ento­
mology have been those proposing new subfamilies ! " 

" Their ignorance of related Diptera has more than once been 
deplorably shown by writers on the Culicidre" and he observes 
" no one is competent to discuss philosophically the classification 
of any group of animal life , who is not well grounded in the principles 
of taxonomy as applied to related animals," for " the mosquitoes 

) "The Classification of the Culicid"," Can. Ent., xxxviii, 384. 
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are not organisms isolated from all other living creatures," though 
it would appear as if recent-day writers thought so. 

Regarding the erection of new sub-families, the writer (who 
must be regarded as certainly one of America's leading dipterologists) 
is naturally even more severe. "Think of it, a subfamily dis­
tinguished ultimately by , broad ' or 'narrow' wing-scales" and 
he regards, justly with dismay, that character or its equivalent 
being used singly as a sub-family character in other families. He 
therefore rej ects, naturally enough, such divisions, mentioning the 
case of the H eptaphlebomyince , erected on the bare character of the 
presence of scales on the 7th vein in the. wing! He also declines to 
separate Corethra from Culicidre, and is disposed to include Dixa 
also in the family. 

Messrs. Dyar and Knab, in a general criticism of the too hasty 
erection of genera on unstable or weak characters, 1 say, referring to 
the construction of genera on secondary sexual characters. "While 
the separation of genera on such characters may have been allow­
able (for even yet, many systematists found genera on secondary 
sexual ,characters) their elevation to higher groups and sub-families, 
as has been done by Theobald and his followers, is indefensible. 
\\Te are unaware of any other case where authors have presumed 
to found sub-families on secondary sexual characters in normal 
bisexual animals. * * * As the characters have really no 
fundamental importance whatever, it is not surprising to find that 
they tend to insensibly intergrade. ' , 

Nevertheless, these. workers in Culicidre propose (Can. Ent.;, 
xxxix, 47) a system of classification by which they divide the 
family into two parts, the Culicini and the Sabethini; but, whilst 
rej ecting the use of the length of the palpi as a means of primarily 
dividing the genera, they adopt other characters which seem to 
have considerably l~ss value still; namely the presence or absence 
of setre on the metanotum, the presence or absence of a ventral 
brush on the anal segment of the larva, and the number of setre in a 
microscopic structure in the fonn of a comb or " scraper " situated 
at the end of the tibia! 

They, however, sink a number of the recently established 
genera, including several of their own, as synonymic with some 
of the older ones, and this fact might have been hailed with satis­
faction as possibly the beginning of a return to a more rational 
view of the members of this family. 

Thus, to deal with Oriental genera only, they absorb Myzomyia, 
Blanch., and Cellia, T4eob., in Anopheles, Mg.; Theobaldinella, 
Blanch. ,,in Culiseta, Felt; Grabhamia, Theob., in Howardina, Theob., 
and Cuhcada, Felt, in JEdes, lVIg., Melanoconion, Theob., in Culex, 
Dendro1nyia, Theob., in Wyeol1tvia, Theob. 

Their suggested synonymjr has, hO"'ever, not been adopted 
by subsequent authors. 

1 "Notes on mosquito work," Can. Ent., xl, 309 (1908). 
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Whilst it is not proposed that the palpi are inviolable characters 
on which to form higher groups, they are generally considered of 
much taxonomic importance genericall:v throughout the order, and 
are, apparently, from a systematic point of view, equal to the 
best other characters availal)le in Culicidre, if used with moderation 
and if the number of genera is kept within reasonable limits. The 
Tipulidce are often divided into the I,ongipalpi and Brevipalpi, 
these divisions being considered by the late Osten Sacken (one of 
the soundest dipterologists and the highest authority on ~ipulidre) 
as of supra-sub-family rank. It is true that Loe\y (,,-hom I consider 
actually the greatest dipterologist the world has yet seen) noted 
that the classification is not entirely a natural one, but even if 
regarded in this family as of partly artificial character it is tolerably 
consistent. 

l\Ioreover, the t,yO sub-families (families, according to the 
recent Catalogues, \\rith \\rhich I cannot agree) Tipulince and 
Ptychopterince, embraced by the Longipalpi, certainly are natural 
divisions; and the seyeral sections or groups (sub-familie'3 according 
to some) of the Brevipalpi, compri"ing \\'hat I regard as the Li1111l0-
biince sub-family, are also tolerably \yell-marked divisions. .An 
exception or two does not invalidate the use of a character, and 
the failure of the palpi ,to satisfy those desiring yery distinct limits 
to their' I genera" sho\vs on \vhat uncertain ground such " genera' , 
stand. 

I' All the sub-families of the Culicidce recognised by the 
Theobaldian school are untenable, including the .il JlophclinCE, " 
say l\iessrs. Dyer and Knab, and to this vie\\' at lea<".St the present 
,,·riter can cheerfully accord his assent. 

Lutz I even invents terms for already established diyisions, 
such as his EtlCulicidce and Culicil1l0rpll(~, corresponding respecth?ely 
to the old groups of Culicince and Corethrillce. 

l\{oreover, the adoption of a term ending in ' d(c ' is wholly 
inadmissible for any rank except that of a true fanli1y. 

He further subdivides into A siphonatce and .Siplwllahl! '1. ac­
cording to the absence or presence of a respiratory siphon in the 
larva; with still further sections and subsections, each with a 
special name, all of which seems unnecessarily encutnbering the 
science with multitudes of new names to little purpose. Such 
groups and sections are sufficiently designated hy mere letters or 
figures in a preliminary analytical table of genera. 

Criticising l\iiss E. G. l\Iitchell' s paper on " The classification 
of the Culicidce " (Can. Ent., xxxix, 198) I can only repeat that she 
adopts the same erroneous line of thought C01111110n to all specialists 
in the family, that is, the over-valuation of luinor characters. As 
a matter of personal opinion I fail to see sufticient justification 
for any further subdivision of the fanlily than the Culz'ci,ue and 

1 ,. Mosquitos do Brasil" (Bourroul). 
2 Already practically preoccupied ill Lamellibrallchiata hy the .. , sip"()"i(./~ 

and Siplzoliiafa, 
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CorethrinClJ; but in my compilatory work, the Anophelince and 
lEdeomyince were accorded sub-family rank, merely in deference 
to specialists (as was distinctly stated in m~ reply to Messrs. Dyer 
and Knab's criticism of my Oriental Catalogue, Can. Ent., xli, I2I). 

These groups were presumably differentiated as follows: 
A nophelince, palpi long iri d' and ~ ; Culicince, palpi long in (jI short 
in ~; lEdeomyince, palpi short in ci' and ~; Corethrince, proboscis 
short and not formed for biting, which separates this sub-family 
from the other three. 

No doubt the genera of intermediate nature efface the dividing 
lines between these sub-families, which only supports the plea that 
no true separation exists except between the Culicince and Coreth­
rince. ~Iiss Mitchell echoes writers on mosquitoes only, in asking 
" why should the Corethridce be placed in Culicidce," and in referring 
to both groups as " heterogeneous elements." 

Replying to this it may be remarked that Corethra, to the 
systetnatic dipterologist, has always been in Culicidce, where, I main­
tain, it must most certainly still remain, as in its natural affinity. 
To compare it with Simulium is quite wrong, the two genera having 
nothing in common. Most of the workers in mosquitoes forget that 
venation is one of the soundest characters in classification, and that 
C orethra has a venation identical with Culex. 

The absence in the former genus of the stiff proboscis formed 
for piercing, characteristic of the Culicince, does not necessitate 
the elimination of the genus from Culicidre. 

Sto1noxys and·its allies have a stiff piercing proboscis, yet they 
have been admitted till recently merely as a group of genera in the 
sub-family III uscince In Girschner's rearrangement of groups in 
}\.Iuscida:: s. lato the M ttscince sub-family is suppressed but Stomoxys, 
etc., are none tl}e less afforded generic rank only, and incidentally 
it. may be noted that with this new sequence of genera in Muscidre I 
cannot possibly agree. Dryn'teia has also a stiff proboscis, yet 
is merely an exceptionally structured genus of Anthomyidre. 

Other genera in other families could also be cited. 
The methods of depositing the eggs, the anatomy of the 

stomach, the minor characters of the larvre, and in fact, all the 
features emphasized by Miss ~Iitchell, would· be regarded by sys­
tematic dipterologists as subservient to, for instance, venation" and 
any bodily structure in the adult of a much higher nature than the 
variation of organs known to be subject to the greatest differen,.. 
tiations. 

To borrow again from \Villistoll' s article, C C The three or four 
new families that have been proposed in recent years, a11 of them 
with more distinctive characters than the Corethrince possess, have 
been unanimously rejected by dipterologists.' , 

Besides, many of the points urged by l\tliss Mitchell are flatly 
denied shortly afterwards by ~Ir. F. Knab, ill the same Journal 
(Can. Ent., xxxix, 349). 

Mr. Knab's reply to l\tliss Mitchell's article calls for little 
comment here as it mainly consists of refutations or doubts of 
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the statements made by the latter author concerning the life history 
of various Culicidre as compared with species of Chironomidre , 
Psychodidre and Dixa. As I am personally unacquainted with the 
earlier stages of any of these genera, it would be presumption to 
dEcide" when doctors disagree," but I have seen no reply to l\Ir. 
Knab on the subject, and bis facts appear well founded. 

Regarding Dixa, it has always been regarded as somewhat 
abnormal; to me personally it appears intermediate between 
Tipulidre and Culicidre. 

The excuse for the erection of such a number of new genera, 
and the splitting up of the Culicidre into several sub-families J is 
usually the unwieldiness of the genera, which otherwise would 
contain such a large number of species in each. 

As it is well known to be a common thing for students to deter­
mine the species first, and discover its genus afterwards, the in­
stability of most of the genera is surely empha~ized, as the present 
writer nevei heard of this method of determination being followed 
in any other group. 

Moreover it is entirely wrong, scientifically, to consider that 
the presence of a large number of species in any genus is sufficient 
justification for dividing it into several others and according them 
equal value. A genus, as Prof. Williston truthfully says, should 
be something more than a second name for a species, or a cogno­
men established for convenience' sake only. (( A genus is a concept" 
is written in the late Baron Osten Sacken' 5 hand writing, inside 
the covers of his hand-copy of Aldrich's Catalogue of North American 
Diptera (now in the possession of the Indian Museum), and it should 
have a real zoological value and significance; all genera throughout 
the animal kingdom being theoretically more or less on the same 
plane of systematic value. Personally, I object to all classification 
which is not as nearly as possible a natural one, and purely artificial 
groups should at the very outside attain only the rank of sub­
genera. I 

The plea of the unwieldiness of extensive genera cannot he 
upheld, as the systematist is quite accustomed to such genera. 
In the first five volumes of the Catalogue of Diptera now in process 
of pUblication by Prof. Kertesz, are to be found numerous such 
genera, with approximately the following number of species each: 
Mycetophila 190, Sciara 460, Chironomus 320, Culex 182 (upto 1920), 
Cecidomyia 180, Dasyneura 160, Tipula 310, Odontol1lyia 160, 
Chrysops ISO, Pangonia 180, Anthrax 460, Exoprosopa 230, BOHlby­
lius 240, Asilus 260, Pron'tachus ISO, Laphrt.'a 230, in addition to 
nearly twenty others with a little over or a little under 100 species 
in each; the whole triumphantly capped by the gigantic genus 

1 An objection to " preliminary descriptions, " often of a few lines or words 
only, may suitably be here recorded. It seelllS doubtful whether priority can 
justly be claimed in such cases, the full descriptions being often long delayed; 
though I recognise the awkwardness of the situation in deciding whether a "pre­
liminary" description is of sufficient length to stand good or not. 
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Tabanus with 912, a genus in which over and over again abortive 
attempts have been made to dismember it successfully. 

The real cause of the undue inflation into genera of what 
should be merely groups of species, and the elevation of a few of 
such so-called genera into sub-family rank is the general absence of 
knowledge of the other families in Diptera in the present-day writers 
on Culicidre. Williston has already been quoted on this subject. 

Therefore, in his remark that C C triviality has reached its limits" 
(referring to the slender characters on which so many genera have in 
recent years been established), I cannot but entirely concur: this 
without any individual repro'ach to workers in mosquitoes, many 
of whom have been most courteous to me personally. 

It is almost certain that a wider knowledge of the accepted 
zoological value of such terms as C C family," 'c sub-family," 
(, genus," etc., would convince them of the grossly exaggerated 
value attributed by them to what the systematic dipterologist 
would term quite secondary characters. 

In short, if any culicidologist would have the patience, before 
making new genera and sub-families, to read up some of the syste­
matic dipterological literature of the last 60 or 80 years, more 
especially the tables of genera in the various families of Diptera, 
contained in Schiner's Fauna Austriaca (than vvhich no better 
standard work on the order has ever been issued) 1 he would find the 
greatest varieties of forms, not only in antennre, pal pi , genital organs, 
exterior covering (whether scales, hairs, bristles, spines or other­
wise), proportionate parts of the body and so on, but in venation 
also; all this in the same family, yet in spite of the hundreds of 
new species erected yearly, all attempts to create new families and 
sub-families on slender characters meet with strenuous opposition. 

It may be remarked here, although the subject 'v ill be treated 
more fully in the forthcoming Supplement to my Catalogue, that 
recent ,,,riters on this family appear to depart d~liberately from 
biological precedence in the methods of presenting the results of 
their studies to others, with the result that th.e cor~ultation of their 
writings is unnecessarily rendered materially more difficult. This 
~s ~hiefly in their method of quoting from other authors; in the 
IndIces, and the undue prominence given to the 2 . 

In th~ present paper hovvever the only object has been to call 
attention to the instability of the great bulk of the O"eneric and 
higher divisions recently proposed in this family. 0 

.. The exami~ation of these tables alone fonus, perhaps, the most compr~ 
heus~ve ~ct ~onc~se method of obtaining a rapid insight into the principles of 
c1as~lficatlOn In thIS or~er. They may be with advantage supplenlented by the 
equryalent tables relatIng to North Ameri~al1 genera, contained in Prof. Vililliston's 
admIrable manual ,. North Alnerican Diptera,' J 2nd Ed. 
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