REVISED KEYS TO TIHE KNOWN LARVAR OF AFRICAN
CULICINATL,

3y 100 WL TFiowarns, DAL, 1PLELS.
(Lublished by permission of the Drustees of e British Mousenn.)

Wiheny early in the present yeu, D AL Engvam sent in (o Hw Fintomoloaieal
Zesearch Conmittee hig colleetion of larvae and bred adalts of Crnrciyan from
DPole, Narthern Territories, Gold Coast, the writer deeided to (l(‘,S('i‘ll)(‘, there o«
soon as possible, and the opportunity scemed favourable to include a thorongh
revision of the known larvac of the Afrvican Counicivan. The results of this
work are aiven in the following tables,  The diffienltics of (‘.]{I.“siﬁ(‘,ﬂﬁ()n mieht
have been considerable, Imt for the valuable pioncer work ol Messrs, Dyar and
Knab™ in Ameriea, and the present author is glad to express hl‘-l indebtedness to
these writers, and would like to add his testimony, il any were needed, {o the
soundness of their general elassification.  The paper by Wesehét in this journal
is alko very important, as it is the only one devoted to a study of the larvae of
Alviean Conterpar. Figures of most of the epecies not illustrated here will he
found in it,

AT the drawings here given are made from speciimens colleeted by Dr. Ingram
al Bole and with the exception of €4 duweidiosus, which is figured on acconnt of
an apparent confudion hetween that. species and Cooumivittatus o and of S, sugens,
which was very inadeguately deseribed by (. Patton, these larvae are here de-
xevibed for the first time. Mr. Tingel Terzi’s exeelleni figures make doseriptions,
apart from these in the keys, superfluows.

Toble of Genero.

1. Siphon present 2.
Siphon absent Anopheles,

2. No veniral brush on anal segment 3 hairs on head reduced to one
pair ... oo Ivetmopadites.,
Anal hrush present. ... . . 3.
4. A lateral chitinous plate on the mn‘hH\ f\htlnmm'll seomenty Twrorhynechites.
Fichth abdominal ccoment with lateral comb . +.

4. Siphon usnally mueh elongated, its hair-tults nmmerons (m,uly
abeent or represented by single harsd L . Chtleiey (ulicioniyio,
Siphan short or rather ghort, with only one pair of haiv-tufta L, .
5. Hair-tudt near bage of wiphon . 6.
Hatr-tuft near middle of siphon (offen Iwy(m(i) 7.

“The Larvae of Culicidne clagsified as Tndependent Organisms.” By Hareison G, Dywr a
Frederiek Kaah  JJourn, NU Y, Ent. Soe, XTIV, 1906, pp. 169-230 pls. iv.xvi.

[ Bnll ot Rex, T, Aprit 1010, pp. 6-50, pls. i-vii.

}This charneter alzo ocoura in an undetermined larva of the Aides gronp (seo note under
Stegoninin augenr),  In this fnrva, however, tho comb ia presont in nddition, which ia not the
ense in Torcrhynchites,
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Antennae short, with a small tuft on the inside ... voo Theobaldin,
Antennae tong, with a large plume on the ontaide .., Tngramia,
7. Siphon with well-developed pecten ... . Q.
Siphon with pecten absent or vestigial a9,
8. Head small, longer than broad, and armed with strong spines
[/)w/ml/m,m,.
[Tead with the ordinary hairs Ochlerotatis, Stegamyia,
9. Siphon normal, valves ag usial Mimomyia,
A pair of strong, forwardly divected, curved spines at tip of
siphon . . 10,
10. Valves not enlarged ; nnlvmm(‘ mu('h enlarged L, Acdomyia,
Valves enlarged into a saw-like structure ; antennae long but. not
much enlarged veo [ Taceniorhynchus], Mansonioidos,

(renns ANornuLEs, Mg,

1. Shaft of antenna with hair-tnft.: no phunose hairs in middle of
thorax overlapping occiput: mearitianus, Grp,

Shaft of antenna without hair-tuft : plumose hairs present in
middle of thorax in front .., 2,
2. Rudimentary palmate hairs on thorax e 3.
Palmate hairs of thorax altogether wanting f.

3. Lixternal anterior frontal hair much hranched, forming a pro-
nonnced tuft squamosus, Thea., pharoensis, Theo,
External anterior frontal haiv simple or slightly hranched 4.
4. Posterior, and internal anterior frontal hairs simple Sunestus, (riles,

Posterior, and internal anterior frontal hairs hranched

50 Dark brown s filaments of palmate hairs longer ... natalensis (H. & 1),

Light brown ; filaments of palmate hawes shorter ... ardensis (Theo)),
6. Median thoraeic haivs overlapping oceipnt vudimentary  meaenlipennis, Me,
Median thoracie haire overlapping oceiput well developed 7.
7. Internal anterior frontal hair branched ... K.
Internal antertor frontal hair simple 9.

8, Palmate hair of second abdominal segment fully developed, the
leaflets with a distinet choulder ; filaments of all palmate hairs
ahout } ax long as the whole leaflet v rostalisy Taw,
Lieaflets of palmate haie of =ccond abdominal segment without
shoulder s Glaments of all other palimate Toivs undoer 4 as tone ps
the whole leaflet. aee vee . vee //IIHIU (1. & 1. }o
9. aiv st tip of antennae (hetween the Iwn hpnuw) aplit info two
Ccinerens, 'HH‘(),
HTair nt tip of antennne sphit into three L " 10,
10, Palmate hair on second  ahdominal  segment. well-developed
preforicnsis (']‘ll('().).
Palmate hair on second abdominal segment rudimentary rufipes (Gongh).

The foregoing table is not given with any confidence, for, in the first place,
1 have been unable, from want of material, to devote much study to the larvae
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of Anopheies. Secondly the specifie characters of  dnopheles lavvae are les:
well delined, or ot feast are more minuto, than 1 those of other Conrerpan, and
henee evrors of defermination arve easity made, .

One probable ease of sneh ervor s the Tarva deseribed by Newstead and Carvter
ax that of Ao cqumamosus, varv arnoldi, Chire This lavea has an antennal hate-tuft,
anel in several other points aovees with THH and Tlaydon’s deseription of A,
mauritionus (padudis), while it s very different from the form which THI and
Havdon fignre as Ao sguomosuse Tt seems poszible, if not. probable, that the
lavvace i qnestion arve really those of Ao moritionns, T have heen nmable o
coparate the supposed lavvae of AL sqieomosus and A, pharoensis,

Genne Toxonnyyeinres, Thea,

I brevipalpisc Theoo A this ix the only common Arvican species, and the
anly one vecovded from Sierea Leone, T have no hesitation i assigning to if a
lnrva taken at Moyamba, Sierra Lieone, Ty DreoJo S0 Peaveon, in Angust 1912,
This i< the anly Tororhynefites Iavva that has heen reeeived here from Mriea,
The Tarva <hould he distingnishable by its Inrge size alone, It the following brief
deseription shonld make its determination epsy '

Head Tavee. highly ehitinised © median hairz abeents Antennae vather ghort,
evlindvmeal, without tuft, but with two or three fine single hairs near apex.,
Thoror with the phonoze hairs <hort and thick, median ones rudimentary,
Abdomes with plumose hairs on every seement, all set, like those of the thorax,
in =mall chitinons gelevites, A large Iateral plate on the ecighth segment, re-
placing the comb.  Siphon not much longer than anal scgment, no peeten :
haiv-tuft of three plumosze hairs situated near the base,

General appearance @ dark hrown above, light brown helow,

Fig, Vo~ Seegnmyio sugrae (Wied,),

‘The hair beyond the tuft of the pecten is a very unnsuat fenture.
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Genus OCHLEROTATUS, Arrih,

(ineluding STEGOMYIA, Theo.)

1. Antennae short, without hair-tuft on shaft; anal brush small and
not very distinet ... .. 2,
Antennae longer, with h'ur-tuft anal brush quite distinct 3.

2. Siphon more than twice as long as Dbroad, the hair-tuft well
beyond the middle ; comb scales 8-9, barbed ... S. fasciata (E.).

Siphon less than twice as long as broad, the hair-tuft at about the
middle ; comb scales 10-12, simple S. africana, Theo., and
S. apicoargentea, Theo.
3. Median hairs on head, single.. 4,
Median hairs on head, tnple or mul‘uple 3.

4. Pecten without detached teeth outwardly ; siphon less th(m three
times as long as broad . 8. sugens (Wied).

Pecten with detached teeth outwardly ; ~1phon more than three
times s long as broad . ... 0. igeriensis (Theo).

5. Median tufts on head each compos ed of thleo hairs ; pecten with
6-8 teeth wide apart . . 6.

Median tufts on head each compo\ed of 6 to 8 h(uh ; pectm W 1Lh
12-18 teeth . . . 7.

6. Siphon curved, four times as 10{10 as bload comb with about
6 teeth ; papillae four or five times as ]ong as anal segment

0. punctothoracis (Theo.).
Siphon straight, three times as long as broad; comb with 8 teeth:

papillae three times as long as anal segment 0. caliginosus (Grah.).
7. Comb consisting of five large teeth ... 0. domesticus (Theo.).
Comb consisting of a patch of small scales (20-307) ... 8.

Hair-tuft normal, branched, situated in middle of siphon
0. marshalli (Theo.).

Hair-tuft veduced to a single hair, situated at # of siphon
O. nigricephalus (Theo.).

[os)

The larva of O. longipalpis Griinb. (pollinctor, Grah.) has been insufficiently
deseribed, and the specimens in the British Museum are too damaged for purposes
of tabulation.

The comb in the last two species is very difficult to see, and I cannot determine
the number of scales.

The larva of S. fasciata when young has only the apical half of the siphon
darkened, and this should greatly ﬂelu in its determination, as I know of no other
similar case.

The genera Stegomyia and Ochlerotatus do not seem separable from one another
or from the genus Aides when 13.1'\'&'3 alone are considered. All the known
Stegomyia larvae, except that of 5. sugens, agree in having a - tuftless antenna ;
these 31)60165 n fhe adult have the ]a1oe1 claws of the male ~1mp]e, at least on the
mid legs, 8. sugens, however, which has toothed male claws, has typical Stegomyiu
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otatus nigeriensis (Theo.).

Fig. 2.—O0chler

The hair-tuft on the siphon has been omitted in the figure ; its position is mid-way between

the two last teeth of the pecten.

Fig.

G2

Mansonioides africanus, (Theo.).
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palpi. Patton's figure of the farval head of S srgens covininly does not corye.
spond with the #pecimens sent by Dr. Ingram.  Fither Patton’s drawing i
incorreet. or there are two allied gpecies; or a migtake may have heenmade Dy
one colleator ar the other. 1 shonld alea Do mendioned  that another vepy
difterent larva has been received ax that of N sugens. poszessing a latoral
chitinong plate on the eighth =eament, the edoe of which plate i« produced into
somb-teath.  Theso larvae formed the majority of a mixed Tot collected iy
Sierra Lieone by Dr.JJo Y. Waood, and forwarded for identification by D, I, TE,
Ashworth.  The adults bred by Dr. Wood were S sugens and Eranotarnia
nigripes, but there were no S, sugeas ov Lrunotacenio lavrvae amongst those whiel)
were preserved,

(Genus Mansoxtormes, Theo.

M. africanns (Theol)”  Iresh figures of this species are giveny ax those in
Dr, Ingram’s papert were not sufliciently detailed,  The Tarva has a rather close
resemblance to that of the North Aweviean Taeniorhynchus perturhons, Walk.
but the Jarva of 1o African species of Tarniorhynehns has yet been found.  The
palpi are large, and, as in {idomyia, they hang downwards,  The strong curved
spines found at the tip of the siphon tube in hoth genera may indicate a relation-
ship.  Onc striking peenlinrity in this genns (scen alzo in Tarniorhyvchusy is the
extraordinary development of the valves, which are specinlised for attaching the
lnrva to its host-plant.

-

g et T e T

[, Ao A ddonopin catost i, Knah,

# An exandnation of the waie genii

f proves it Gl ofricones i after all quite distin
from M, umiformis ; figures will be given fafer.  Both species ocenr commonly in Africi.
+ Bull. Ent, Res, T g 76 (100D,
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Genus Aidnosyia, Thro,

Ao eatastietn, Knahe  This birva is most peculiar, The antennae are cnormons,

Comd fattened Tateralive the subterminal breistles as in Wansonioides, heing

remarkably long. The palpt ave very large, placed mmsnally far back on the

head, and ave provided with a large membranomes flap and a long terminal wpine,

T all the specimens they are pendent. The phunose hairs on the front, of the

thorax ave of a most extraovdinary length, reaching far hovond oven the tipg of

the antennal bristles.  Though the siphon has no definite pecten, it has a trans

i varze row of soft hairs near the bage, and another row of similar hairs on the

vantral side.  Soft haire are algo present on the dovsal side of the anal segment,

: which, <o far as T know, is an absolutely unique character,

; There scems to be nothing very distinctive about the pupa.  The respivatory

tubes are moderately short and the anal flaps are normal in form,

Vig. Do—dAidumyic catusticta, Knab.

(revug Tirrosanpry, Nl

Peeten with about 25 tecth, most of which are produced into long

haivs ¢ tuft of antennac moderately =mall cve onnilala (Sr},hmnk).
Pecten with seven teethy which thongh aenminate are not produced
nto hairs; antennel toft winaie oo spathipnlpis (Rond.,),

Genns Cunex, i
(including Curnicromyia, Then))
1. Siphon swollen towards ihe middle, with a more or less distinet
dark ring near the apex ;i no distinet hair-tuits, these being
represented by long solitary hairs,., veo duttoniy Theo.
Siphon not swollen towards the middle, hair-tufts usually distinct
even if small 2.
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2. Siphon <hort, not more than three times ax long a= its hasal width
tnfls in o ventral row e . 3.

Siphon tong. at least four times ax long as its |m~.1l v'uHh (tmmhv
much longer) 4,

3. Mandibles large. dentate: anal segment pointed, longer than

siphon © 8-10 pairs  of hair-tnfts on siphon, all ventral
tigripes, Girp., var, fuscis, Theo.®

Mandibles novmal ; anal segment truneate, shorter than siphon :

6-7 pairs of hair-tufts on siphon, 4 or 5 ventral, 2 lateral
Ciliciomyia nehulosa (Theu).

Vig, G.—Culer agyer ((4iles), var. ethiopicusz, Fidw,

A, Comb of cighth gegment with about 10 teath inos trinneular

’

|m|¢']l Dy
Comb of cighth segment with less than 20 teeth o antennal pluome
at 3 or hefore

= This gpecies wonld fali into the genus Fantzio (= Jumesin) as used by Dyar and Koab,
hut as there is no tangible adult character to separate it from /e T prefer not to
wse it The larval charnctors distinguishing it from typical Cnules are the predaccous habit,
the ontwaredly folded mouth-brush wodified into n prebensile peneil, and the pointed anal
sogment,

TR
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50 Siphon 4 < Ty peeten with abont 9 teeth s antennal tafC af

shovt quinguefuseialis, Say,
Siphon foneer o peeten with 1215 feeth s antennal tofe at shout | 6.

G, Siphen 5 < 1L pipiensy i
Siphon & x 1., decens, Theo.y Jveidiosns, Theo,

7. Comb owith 1518 tecth, in two or three wreoular rows .. ol
Comb with -8 tecth, inone row L, 9.

8, Siphon tonger than the abdomen, 20 < 1 ., guiurtiy Blaneh.d

Siphon about the same Tength as the abdomen, 13 5 1 L Larehami, Theo.
9, Siphon a long as abdomen ; peeten with abowd 13 teoth, the Tax
six fnr apart and reaching more than two-thirds of the length of

the siphon .., ver e prujuay Theo.
Siphor not more than hall as long as abdomen, peeten with at
most 10 teethy which veach at most one-third the Tength of the

siphon 10,
10, Siphon with & more or less evident darle ring at onc-third, the
hair-tufts very long : head very dark ... ceoynasigelidisg Theo,

Siphon unieolorons, the hate-tults short and inconspicnons: head
nat very dark e 11,
11 Siphon les< than halt as fong ax abdomen 1 antennal tuft st

before middle o pecten with five tecth, very short and cio-e

towcether annulioris, Theo,
Siphon ahont half as long ax alidomen . 12,

12, Pecten with only three teeth @ antennal taft just beyond middle
ager (Criles), var. ethiopicus, Fidw,
Pecten with six teeth, the lazt two more detached nnirittatus, Theo,

There 1% nufortunately some confusion hetween the lavvae of (. ineidiosus and
¢unirdttatus. The former have been received from Liagos ( Dr, 1P, ML Graham)
and Avera (Do Ao C. Connaly, while larvae identical with these, received from
Bote (Do Ao Ingrem), were labelled as those of C. wnivittatus,  Dr. Ingram also
send o perfeetly distinet larva which was labeled as that of C./nridiosws, 1 have
assmned  that  the Iabels have beew  aceidentally transposed in the caxe of
Dr. ingram’s gpecimens, and have taken the speeies labelled O inwnidiosus to he
C.univillafus,

Tam wnable to separate the lavvac of (7 deeens (= (. wigrocostalis, Theo. and
(. dinidocostalis, Grahaw) and O, duridiosns (==C. aguilus, Grabam), the

charneters given by Wesehd heing unreliable, but. T heliove the two are distines,

In the adalty 0 decens can he distinguizhed by the veddish thoras (that of
C. ineidiosus being brownish)y, and (in the male) the banded ahdomen,  In the
female the abdominal handing ia not constant 5 the bands in € decens are always
narrow and may gsometimes he anterrupfed. However, o cloge ieroseopieal
examinafion of the genitalia of a number of males of cach species failed to

“ Charetors given by Dyar and Knab,  T'his is the species often veferved to as jubigons,

Wied.

T This determination s guestionnble.  No wpechmens of €, griert; from Legon are in the

British Museum Collection,
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reveal any differences, It is therefore (uite possible that the two are really

only forms of one specics: they generally oceur together, hut specimens hred

from one hateh of Inrvae.exhibit Little variation,
/

/

§

Vig. 7.—Culro annulioris, 'Pheo,
Two ventral siphonal haiv-tufts have bean omibted in the figure : one abont in the middle, the
other heiween it and the ong shown ¢

o there s also a Taderal pair near the apex. T'wo out of
tho three specimens had only four comb teeth,

Fig, Ro—Culer inridiozns, 1heo.

The spectimen drawn was abnormal in having the chitinons ring of the anal scgment
incomplete. ‘The siphon was damaged ; perfeet specimens received from Fagos (De. AL CL Connal)
show six pairs of hair-tufts.  The hairs on the head and the antennal tuft arc plunmose.
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The slight differences noted by Weseheé hetween ditVerent, Iots of (L duttoni
farvae (distingnished by him ander the names dissimifis, Theo. and alhorivgatus,
Graham) are evidently not of specific value : the length of the siphon varies
with the ace of the Tarvae,” and also individnally,  Nor can nuwich hoportance
e attached to the anal papillac, which also vary zomewhat,  In the bateh of
Livvar deseribed by Wesché as O, dissimilis, ihere is only one which has kept its
papillae, andiine this the <horter pair ave wther shrivelled, on acconnt of which
Weschd stated that the dorsal papillae were about double the length of the
ventral. Normally in C. duttoni they ave not miich longer,

Apparently there may be a cood deal of difference hetween larvae of different
ages. Two lavvae of O guasigeliidus, sent by Drv. Ineram. illustrate this well,
Thongh scemingly of the same species (hoth having the well-marvied dark ring
oy the siphon) they differ as follows: the larger has cight or nine teeth in the
peeten, and three ventral paivs of plumoze hair-tuftx on the <iphon, the chitinons
ring on the nnal segment is complete. and the head is very dark @ the smaller
has only «ix finer teeth in the pecten, fone ventral tufts of simple haivg on the
siphon, a chitinong saddie on the anal zeginent. and a Tight hrown head.

Culiciomyia s also vaviable.  Novmallv 7 nebvlosa has foure ventral pairs of
hairs-tult= on the siphon, hut occasional specimens have five. The number of
teeth i the peeten varies from fwo to five, and may nol. e the smne on opposite
sides of the siphon, - Lavvae from the same bateh vary in the fength and amamt
of plumozity of the antennal tuit. In the pupace, too, the noteh in the anal ffap

i much more diztinet inosome =pocimens than i others, and may be almost

mdistingnighable,  When the impossibility of separating the adults is also taken
info consideration. theve can he little donbt that the larvae and pupae deseribed
by Wesehd as Culiviomyin: frectornensis and  C., cineren ave veally varicties
Co nebartosa, T shoudd he mentioned that neither of the larvace deseribed by
Wesehd for Pectivopalpus fusens can possibly belong to this species.

Genus Miwosmyra, Theo.

Lavge <peecies 3 comb consisting of seven moderaic-sized  tecth,
rather irvegulavly  placed ; postertor edge of anal  segment
slightly spinose oo plumosa (Theo).

Small speeies : comb eonsisting of xix or seven large teeth placed

almost. in a straight line: pozierior edge of anat segment

markedly spinose oo b yiaformis (Newst.),

it nmfortunaze thot De, Togram did not send home any fevae of this genns
exeept one of MW plness. He did, however, send pupace and these enn be
divtinguiched by the foilowing iable.  All have respiratory tubes of great

length @ this charvacter also ocenrs in Alansonioides wnd Toarntorhynelis,

LoAnad flaps narvow, with a broad {ringe of eilia, trangparent,

except ot the tip, where they ave darkened splendens, Theo,
Anal flaps broader, not fringed, davk, with white gpota ... 2.

b have found this to he the case in bréeding Ciler pipiens, and still more strikingly in
Cheoboldie anmdata, "The younger larvae bave the shorter siphons.
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2. Anal flaps with two equal-sized white spots plmosa (Thea).
Anal flaps with only one white spot... y 3,

3. Respiratory iubes with the tip only white .. widmonpiofornds (Newst ),
Respiratory tubes with the apical thivd white, exeept for the
dark tip

o s e

e e hispida ('Theo,),

Gienus URaNoTAENTA, Avrib,

The only African species of this genus whose larva ix definitely known s
{7 hadfouri, Theo., and this is typical in every respeet.

U7 wigripes. however, has had attributed to it a prealiae Sabethine laryva
(ride Theobald, Trans, Tinn, Soc. xv, 1912, p. 93, wnder Psendoficallio uweprnthes)

wlich has soine resemblance to that of Fretmopodites.  So far as 1 can see from

"‘i,t{. '.’.""’II.I/I'HHI;H muf‘/‘: ']//I' (.\"(‘WHL.).

komie hadly made halsam preparations in the Dritish Musewm this Toeva has no
peeten and no haiv-tuft on the riphon, no comb, and no cephalie hairs, 1t can
have no possible connoction with {Trandtaenio, nor can it very well he  Frotmo-
podites, if the comb is really absent,

Genus INGRAMTA, Todw.

1 omalfeyti (Nowst.y, Thisisihe oniy species of the genns whose lurvie is knowu,
The most marked character ix the form of the sntennae.  As, however, these organs
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are only present in one specimen, and zeem to he somewhat distorted, the
external position of the tuft. may not he normal.  The hasally situnted siphon

tuft ix unusaal,

Grenus KReTMopobrresg, Theo.

Siphon almost three times az Tong as broad, pecten present. confain
ing three spines, two short and one long. tuft abzent : comb-
teeth sharply poinfed ehrysogqosier, Grah,

Siphon hardiy twice as long as broad, pecten absent, the only
appendage of the siphon heing the two-haived tnft © comb-teerh
blunt-ended, and rvather nearer together than in the preceding

inornatns, Newst,

The pupac of these two species are easily distinguishable, for while in
J5. ehryssyaster the anal flaps have only one terminal bristle, in £2 inornatns they
have several (from three to seven) in a tuft.

Young larvae of E, chrysogaster ave very much like the full-grown ones, but
have fewer comb-seales (ahout 12 instead of about 30).




