
THE LARVA AND PUPA OF T,IEXIdRHYXCH~S RICHIARDII FIG. 

(DIPTERA, C’KLICIDdE). 

BT F. M-. ED’RARDS, B.A., F.E,S. 

Xoscpito-larvae of the genera T~ez io~hy72ch 21s (&nso;zicc) and 

X~~;2sonioides have mm been kno-m for some time from Solth 

and South dmelica and Test Africa: but LIP to the present the early 

stages of the European species (27 ~i~kb-wd~i) hav not been descrihl. 
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am now able to state that the larvae of this species have the same 

remarkable structure and habits as the North American 5!! pe)*tzwba?zs 

Wk., i. e. they live among the roots of water-grasses, from which they 

obtain their supply of air by the aid of a highly modified spiracular 

apparatus. 

The larva of T pe>*tuj*baihs was well described and figured, and its 

habits largely elucidated by J. B. Smith; all who may be interested 

should consult his paper (Ent. News, xix, 1908, p. 22), and that by 

Grossbeck on the pupa in the same volume (1). 473) ; also the condensed 

account in Howard, Dyar, and Knab’s “ Nonograph of the Mosquitoes of 

North &nerica” (vol. iii, part 1, p. 505). The early stages of I: &hiwdii 

prove to be so nearly identical with those of I: pe~fwbn7ts that by corn-- 

pai”ing specimens of the former with figures and descriptions of the latter 

I have been unable to discover any points of difference.* Any detailed 

description of 1: ~*ic7ricwcZii would therefore be superfluous ; nevertheless 

several points have come under my notice with regard to our British 

species which have apparently been overlooked by earlier writers and yet 

seem worthy of being placed on record. 

5?. kcl~in&ii abounds, in the winged state, round a pond near my 

house at Let&worth, Herts, cluring June and July; males ancl females, 

the former greatly preponclerating in numbers, hovering among bulrushes 

and grasses rouncl the water’s edge. After a number of fruitless attempts, 

I succeeclecl in obtaining about a clozen full-grown larvae, in June 1915, 

by pulling up some of the water-grass ( GZ~ceka ~%itnns) and shaking 

out the roots into a white dish. The ??#hn roots, as well as roots of 

ot’her water-plants, were examined in the same way, but never yielded 

any larvae. Later, in November 1918, a few half-grown larvae were 

founcl among the roots of GZ~ce&,Y so that it may be presumecl that, 

as in the case of Y! ~ertwkw, our British species spends the winter in 

the larval state; probably there is only one generation in the year. 

A number of the larvae were kept uncler observation in small glass 
bottles containing some GZj/cekc/, roots, to which they could be observed 

to attach themselves. They would remain for long periods attached in 

one spot, but nevertheless made frequent moves. Occasionally, especially 

when clisturbed, they would rise to the surface of the water and hang 

suspencled there in the manner of an ordinary mosquito larva. Whether 
they woulcl ever do this in nature, and whether they could obtain 

atmospheric air by this means, may be doubted, 

true 
* Tt nould he quite reasonable to regard these two forms as peopraphical races rather than as 

species, km the male genita’la. as wall as the larvae and pupae. appear to be identical in 
structure. The two can, however. he shxlyly separated bv the coloration of the bind legs. 

t One of these specimens lived nithont modting udl January 10th. 
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It was possible to obser;_e in some detail, under a strong lens, the 

moremeuts b7 which the lam-a efiected its attachment to the grass-roots ; 
these are ilerhaps Korth describing, but in order to do so it vi11 be neces- 

saq- to gke some account of the structure of the breat‘hing-tube. This 

orgp is shorter tlhan in most other culicine mosquitoes, and far more 

complex. It consists of broader basal portion (corresponding to the air- 

tube of &lea) and a narrow-er, black apical portion. This latter is quite 

obviously homologous with the ~alrular closing apparatus of the ordinary 

culicine lam-a, though this fact does not appear to have been recognized 

by prex-ious miters on this group of mosquitoes. In Taeiiio?Ayir cl1 us 

the dorsal pair of ralT_es (altars smaller than the ventral) is considerably 

reduced in size, but the stout cur-F_ed bri&le x%ich the? carq- is, on the 

other hand, T-erF strongly deT-eloped. The Tentral pair of valves are large 

awl elongate, and form the black apical portion of the air-tube ; they are 

joined together by membrane, and in this x-a? are modified to form an 

immorable sheath for the protection and suppoA of the complex internal 

organs. These last compCse a flat piece with a sa\T-like dorsal keel, 

and a pair of sharply pointed pieces on either side of it, attached to the 

end of the common hollow space formed by the conjoined tracheal tubes ; 
also a pair of more ventrally placed pieces, each x-it11 t!To very strongly 

chitinized hooks at the tip, hinged on to a stout axial rod, which again 

is fixed to the junction of the tracheal tubes. Finally-, there are three 

pairs of sharp hooks in the membrane at the apes of the x-entral x-alres. 

The breathing-tube of ~UilSGiZiGideS cy%cniz as, n-eU descrihecl and 

figured by- Ingrzm 2nd Scott X2&e (Bull. Entom. Reseaxh, l-iii, 1917, 

pp. 13T-liOj, has a closely similar structure, only differiag in certain 

minor details, such as the general shape of the air-tube and of the 

-rentral valves, and the number of teeth in the saw (about 14 instead 

of about 7). 

When the larva approaches a rootlet rvith the object of afixing 

itself, &ich it does taicforemost, the tirjt movement vihich can be 

obserx-ed is that the strong bristles on the ventral yak-es are mrecl 

about, and their sharp tips inserted into the spot chosen. Doubtless, as 

suggested by Ingram and Xacfie, these bristles are sensor:-, and may 

“ transmit a stimulus enjoinin, u the larv-ae to at.tach themrelves.” The 

tips of the T-entm 1 rakes are then brought into conk& x-it11 the root, 

and the three pairs of hooks: Fhich ape normally inside the til,? of the 

valres, are ererted. These hooks are diiwted pc~steriorl~:, the lmints of 

the stout bristles anteGorlF; so that betv;etu thrm the? call utviously 

afford the larva a tolerabl? firm prelimi:~ar~ “ foothold.” The hooks, it 

should be said, act quite independently of the other intemal structures. 
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The larva then commences a series of violent jerks ; the body, at 

fiYst held in a. curved position, is suddenly straightened out (without 

being lengthened), and at the same moment the anal segment is bent 

rapidly downwards. The first position is then more slowly resumed, and 

after a brief moment of Test the movement is repeated; this continues 

until the tip of the air-tube is firmly embedded in the grass root. The 

1)osition immediately after the jerking movement is indicated in the 

End of rtbdomen of larva of Tue~~iwhydus Gchic!u7ii to shorn method 

to Glycerin roots. (C onsidernbly diagrammatic.) 

of attachment 

D, dorsal (or anterior) ralres, bearing stout curved bristles ; V, ventral (or 

posterior) r&es forming a sheath for the saw ; T, main tracheal trunks ; Ax, axial 

rod; A, extreme tip of breathing-tnbe further enlarg$l, to show three pairs of hooks 

in the membrane. and the two strong black hooks at the tip of one of the internal 

pieces ; B, tip of the stout bristle on the dorsal valves enlarged to same scale as A. 

figure by dotted lines, but the anal segment should have been shown 

as having moved considerably further. The effect of t’nis movement is 

probably to force the contents of the air-tube, including the whole of the 

apparatus at the end of the tracheal tubes, outwards. 

During OY immediately after the jerk the axial YOC~ can be seen to 

sway to and fro. This action probably has the effect of “approximating 

the terminal elements, so as to form a sharply-pointed cone for thrusting 

into the root,” a function which was suggested for the axial rod by 



1919.1 
87 

Ingram and xacfie. Perhaps also the muscles producing the deflection 

of the anal segment may be attached to the swollen end of the axial god, 

but this I haye not been able to observe. 

1: q3ic1~icc~dii has another remarkable adaptation, apar% from those 

found in the air-tube, &ich has not been pre-iiously observed, though it 

mad- be expected to occw’ in the other species of the group. This is the 

presence in the thorax of a pair of large air-sacs, formed by dilatations 

of the small tracheal branches &ich arise from the main trunks in the 

first abdominal segment and project forwards into the thorax. Xo trace 

of any such dilatations can be seen in an>- other British mosquito larva, 

and theF are not indicated in the published figures of anI American 

species. The:- can onl>- be compared xith the thoracic air-sacs of 

C1?2c~obo72~s (Cbefl2~w) and XocJ2Zo~2yx, though it is unlike11 that they 

are the same either in origin or function. I think there can be little 

doubt that the, aiy-sacs of ircres2io;‘7ZYzc7zz!S act as storehouses for the 

osvgen which is obtained Kith so much clirificultyT_; perhaps they lnaS be 

necessary for hibernation, since there can only- be a very slight gaseous 

circulation in the grass roots during the m-inter. 

The pupa of Tc~ei2io7Ay~2c?22!.s~ like the larra: is adapted to a sub- 

aqueous existence, the tips of the breathing-t~umpets~ets being drax-n out 

iilt0 shaqil~- pointed processes which are inserted into the grass roots. 

_Although I have not fomd a liting pupa, and all my larvae died before 

pupating, a balsam mount of one specimen shorn the pupal bEatliiIlg- 

tubes l-er- clearly. The terminal pol%ion: which is presumahl~- inserted 

into the root, has a beautiful structure, being finely ridged or barbed, 

somewhat like a feather: the tip corresponding to the feather’s base. 

The mode of emergence of the adult 7’. ~~ej?lc~*bc~~2s has not been 

l~~ade knovm~ and it x-ill therefore be of interest to record that several 

sllecimeus of 1: ~icF,iaAiz hatched out in a pail which I had brought 

lionle -cr-ith pond-rater and sods of the grass. The empty pupal skins were 

found floating on the surface of the water, and the pupae must therefore 

have risen to the surface for the mtergence of the adult. An examina- 

tioli of these skins &ox-ed that in ereq case the terminal portions of the 

breathing-tubes x-eye missing, hence it must be inferred that they had 

been left Lehillcl in the roots. SIost likely their barbed structure, x-hile 

facilitatil:g their insertion, m-o&l prevent their being tithdran-n. There 

seelus to be a line of weakness at the base of the barbed portion which 

111ight render its detachment eas?. 

Ii1 c~)ndI_~siOil, it maI be briefiF mentioned that sereral other 

Dipterous lx- : 07te xew found in the same conditions as LZY 9+chicmZii, 
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some of them showing interesting spiracular mociifications for obtaining 

their air from the Glycerin roots. These larvae include a iVotiphiZc~, 

an Eristaline, and an Ehopttera ; they are being investigated by 

Dr. D. Keilin. 

56 Norton Road, Let&worth. 
Febmcmj 1919. 


