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The Culicine Mosquitoes of .the Indomalayan Area 

PART II: 

. Genus Heixmannia Ludlow - 

Synopsis 

This is the second of a series ofpapers embodying a revision of the culicine mosquitoes of 
the Indomalayan area (Tcnasserim, peninsular Thailand, Malaya, the Greater and Lesser 

Sunda Islands, Borneo, Celebes and the Philippines). 

Introduction 

The present paper follows the same lines as its predecessor which dealt with the genus 

Ficalbia (Mattingly, 1957). J us as the characters previously regarded as diagnostic of the t 

subgenera of Ficalbia proved on closer examination to be unreliable, so also have those em- 
ployed for the diagnosis of the present genus proved to be inadequate. In particular the use 

of wholly unsatisfactory diagnostic characters led Edwards (193 2 : I 79) and after him Barraud 

(1934 : 309) to include certain oriental species in the genus Haenragogus. This is unfortunate 

since the latter is in fact a purely Neotropical genus, and although closely related to 

Heixmannia differs from it very strongly indeed in male terminalia and can even be separated 

from it quite easily on the external characters of the female as is shown below. The larva 
and pupa, in so far as these are known, are also quite distinct. Edwards’ and Barraud’s 
action later led Vargas (1950 : 65) to propose the inclusion in Haemagugtu of several oriental 

species of Ades subgenus Fidaya. As shown by Komp (1954 : 264), this suggestion is 
wholly untenable. It is here proposed to restrict the genus Haemagogus entirely to Neo- 

tropical species, transferring all oriental species previously placed in it either to Heixmamzin 

or to Ades. 

4 
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Genus Heixmannia 

5 

Heixmannia Ludlow, Canad. Ent., 37: 130, 1905. 
Phoniomyia Theobald, Atzn. Hisf. nat. Mars. hung., 3 : I 14, Igo5 (partim, Ph. indica n.sp. only). 

Wyeomyia Theobald,J. B om a nat. Hist. SOL, 16: 247, Igos (net Theobald, 1901). b y 

Wyeotnyia Leicester, Stud. Itzst. med. Res. F.M.S., ~(3) : 250, Igo (net Theobald). 

Phoniornyia Leicester, Ibid, p. 253, Igo (net Theobald). 
Dendrowzyia Leicester, Ibid, p. 254, Igo (net Theobald). 

BoZbodeomyia Theobald, Rec. Indian Mus., 4 : 3 I, 1910. 

Haemagogus Edwards, Indian J. med. Res., IO: 449, 1922, and]. F.M.S. Mus., 14: 52, 1928 
(net Williston) (partim, H. achaetae only). 

TYPE SPECIES : H. scintillans Ludlow. 

From the above synonymy it will be seen that the present genus shows resemblances to the 

Neotropical Sabethini as well as to the genus Haetnagogtrs. It differs from the sabethine 
genera, however, in the absence of spiracular setae, or in the case of Limatr~s of spiracular 

scales. It also dif&rs from Haetnagogus and almost all the numerous sabethine species avail- 
able to me in having a patch of broad or moderately broad decumbent scales on the alula 

(Fig. Ia). In the South American genera in question these scales almost always form a ftige 
even in those few species in which they themselves are fairly broad (Fig. ~b). The only 

Fig. I. Alula. a. Heizmanrzia commmis, b. Haemagogus panarckys Dyar, c. Haertzagogus albomnctilatus 
Theobald. 

exception, so far as can be seen from my material, is afforded by Tricho~roso~onJZllviatilis 
(Theobald). (The related Tr. schedocyclitrs (Dyar & Knab) is not available to me.) Another 

distinction from Haemugogus is afforded by the constant presence in Heixmannia of a lower 

mesepimeral bristle. On this point Edwards (Ig32n : 179) is misleading. The two genera 
are very distinct with respect to male term&ha, those of Haemagogtu recalling certain 

Finlaya. Of the species placed by Edwards (192221: 149, Ig32a : 179) and Barraud (1934 : 
jog) in Haemagogw, H. achaefae (Leicester) is here transferred to Heixmantzia and 

H. tripurtcfata (Theobald) and H. d iscre ans Edwards to A?des (see p. 20). p 

Examination of the type of H. indica, which was not available to Leicester, Barraud 

or Edwards, shows that it is not the same species as was referred to under the name indica 
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by these authors. It is here given a new name, H. reidi sp. n., and redescribed. H. pilosa 

Brug sinks as a synonym of H. &erea Leicester and both are provisionally placed in the 

synonymy of H. scintillans Ludlow, the type of which is not available to me. H. funerea of 

some authors (but not Leicester) is found to have consisted in part of H. indica. The 
following Indomalayan species are recognized. 

I. Heixmamzia scintillans Ludlow. 
2. Heizmannia indica (Theobald). 

3. Heixmannia reidi sp. n. 
4. Heixmannia metallica (Leicester) . 

5. Heizmannia communis (Leicester). 

6. Heixmannia macdonaldi sp. n. 
7. Heixmannia aureochaeta (Leicester) . 
8. Heixmannia stonei sp. n. 

g. Heixmannia achaetae (Leicester). 

Included species from outside the Indomalayan area are: H. viridis Barraud, H. himalayensis 

Edwards and H. chandi Edwards from India; H. greeni (Theobald) from Ceylon, northern 

Thailand (?) and Y unnan (?)*; H. covelli Barraud &om India, Burma, N. Thailand and the 

Andaman Islands; H. cokp‘lex Theobald from Assam, Burma, N. Thailand and Co&in 
China; H. awea Brug from Hahnaheira and H. lii Wu from China and Korea (p. 20). 

Bore1 (1930 : 164) recorded a species from Co&in China as H. greeni. His description does 

not agree with any known species and I prefer to list this as “Heixmannia sp. (Borel, 1930)“. 
The following keys should permit separation of those genera so far dealt with in the 

present revision from all others. They will be expanded in later papers in the series. 

KEYS TO GENERA 

KEY TO ADULT FEMALES 

I. Spiracular bristles or scales present . . Theobaldia, Topomyia, Harpagomyia, Psorophora, 
TriptProides and sabethine genera. 

Spiracular bristles absent (Fig. za) . . . . - . . . . . z 

2. AluIa bare .............. 3 
Alula with scales (Fig. I, p. 5) .......... 4 

* Barraud (1929 his 268, 1934: 308) ascribed certain specimens from southern India to H. greeni. These specimens are 
in the British Museum and they clearly belong to a distinct species. Barraud’s description of the external characters of H. 
greeni is misleading and should be ignored, reference being made to the original description by Theobald (Iw5b : 247). The 
Yunnan record is due to Chow (1949 : 466)-I have not seen any specimens from that area. The record from Thailand is based 
on a unique female adult in the U.S. National Museum, kindly lent me by Dr. Stone. Data are Rong Kwang, Prae Province, 
13 : xi: 1952, D. C. Thurman Jr. It shows small difkences from topotypical H.greetzi and may possibly be a distinct species. 
H. greeni was also recorded from N. Thailand by Causey (1937: 414). 
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3. Squama fringed . . . . . . . . Ficalbia subgenus Mimomyia 
Squama bare . . . . . . . . Uranofaetzia s. str., Zeugnomyia 

b 

n 

tt” Q . j’ 
d 

Fig. 2. H. itdica. a. Dorsal view of thorax, b. Lateral view of thorax. 

Vein 6 ending about level with base of fork of vein 5 A&As (part), Hodgesin, Uratzotaenia 
(PseudoJicaZbia)* 

Vein 6 ending well beyond this . . . . . . . . . . 5 

Basal segment of antennal flagellum at least twice as long as the f&h segment . . 6 

Flage&r segments all more or less equal in length . . . . . . . 7 

Lower mesepimeral bristle present . . . . . . . Deinocerites 
Lower mesepimeral bristle absent . . . . . Ficalbia subgenus Ficalbia 

Alula with narrow scales, or if with broad scales, then these restricted to the fringe (Fig. ~b, c, 

p.5) . . . . . . Haemagogus, most ACdes, most other genera 

* Uranofaalia s. str. and Pserdojcdbia ought almost certainly to be treated as distinct subgenera but discussion of this _ _ 
point must be postponed to a later paper. 



The Culicine Mospitoes of the Indomalayan Area 

ALI& with a patch of -broad flat decumbent scales (Fig. ~a) (some broad or narrow fringe 
scales sometimes present in addition) . . . . . . . . . 8 

Antennal flagellum with segments abnormally short and thick; middle femur with a large 

de tuft at tip . . . . . . . . . . . . A&tit@ 
Antenna (Fig. 3a) and mid femur otherwise . . . . . . . . 9 

Fig. 3. H. conznru~zis. Antenna. a. Female, b. Male. 

Squama with a patch of broad scales . . . . Ficalbia subgenus Raved&es 
Squama bare or with a fringe ofnarrow scales (Fig. I) . . . . . . IO 

Wings with numerous pale scales . . . , . . . . . . . I I 
Wings dark except sometimes for a small patch of pale scales near the root . . . 12 

Postspiracular and lower mesepimeral bristles present 
These bristles absent . . . . . . 

. Ades subgenus Diceromyia (part) 
Ficalbia subgenus Etorleptiomyia 

Tarsi conspicuously banded . . Ades subgenera Stegomyia (part) and Diceromyia (part), 

Udap, 
Tarsi (except occasionally the first) dark or very indistinctly banded . 

* Eretmpodites (pm) 
. . . 13 

Scutellum with broad flat scales at least on the middle lobe (Fig. 2b, p. 7) . . . 14 
All scutellar scales narrow . A&s subgenus ,Ades (part), Crrlex subgenus Melanoconiort 

(part) 

* It is preferred to treat this as a distinct genus and not as a subgenus of Purudes (see Thurman, 1954). 
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x cSg> 14. Paratergite bare . . . Erefmapodifes (part), Parat%!es (part), Agdes (part) 

Paratergite scaly (Fig. 2a) . . . . . . . . . . . 15 

JK 1s) 15. Mesonotum entirely covered with broad scales; tarsi dark; postspiracular bristles usually 

absent (1-2 occasionally present) ; postnotal bristles present in most species . Heizmannia 
Mesonotum with numerous narrow scales at least on the anterior part or hind tarsi banded or 

both; I or more postspiracular bristles present; postnotal bristles absent . Ades (part) 

I. 

3. 

@&*. 

d‘d 6. i 

KEY TO ADULT MALES 

Palps at least a third of the length of the proboscis, usually much more . . . 2 
Palps at most about a quarter of the length of the proboscis, usually much less . . 5 

Antenna fully plumose as usual . . . . . . _ . . . 3 

Antenna not strongly plumose _ . . Op$x, Trichoprosopon (part), Glex (part) 

Distal portion of proboscis very strongly swollen . . . . most Ficalbia 
Distal portion ofproboscis at most lightly swollen . . . . . . . 4 

Alulabare . _ . . . . . . Ficalbia subgenus Mimomyia (part) 

Alula with scales . Most Ades, most Culex, Erefmapodifes, Amigeres, Aorophora, Mansonia, 

Orfhopodomyia, Theobaldia, Udaya, Ayurakifia, Tripf~oides (part), Trichoprosopotz (part) 

Distal portion of proboscis strongly swollen . . . . . . . . 6 

Distal portion ofproboscis at most lightly swollen . . . . . . . 8 

Spiracular bristles present; style modified, usually very strongly so . Topomyia (part),* 
sabethine genera (part) 

Spiracular bristles absent; style simple . . . . . . . . . 7 

Squama bare; vein 6 ending about level with base of fork of vein 5 . Urariofaenia (part), 

Harpagomyia 

Squama ftiged; vein 6 ending well beyond this . Ficalbia subgenus Ficalbia (part) 

Antenna strongly plumose . Cdex (part), Haemagogrrs, Zelrgnomyia, Adomyia, Uratzofaertia 
- (part), At&s (part), T ’ f rip erodes, sabethine genera (part) 

Antenna at most lightlyplumose (Fig. 3, p. 8) . . . . . . . 9 

Spiracular bristles present . . . Topomyia (part), sabethine genera (part) 

Spiracular bristles absent . . . . . . . . . . . IO 

Antenna with basal joints of flagellum elongated, the two terminal joints relatively short 
Deiuocerifes 

Antenna with basal joints not unusually long, the two terminal joints usually elongated+ r I 

* T. spadnrliro~fris Edwards only. 
t Seebelow (p. 20). 
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~,@$I I. Squama bare or with not more than 4 narrow scales . Uranotaenia, Hodgesia, Paragdes, 

A?des (part} 
Squama strongly fiinged . . . . . . . . . . . 12 

csB)12. Scutum with numerous very broad scales; paratergite densely scaly; dorsocentral bristles 

absent . . . . . . . . . . . Heizmannia 

Scutum without such scales; paratergite bare ; dorsocentral bristIles strongly developed 
CzJex subgenus MorMzogenes (part) 

KEY TO PUPAE 

I. Trumpets modified for piercing plant tissues ........ 2 
Trumpets not so modified ........... 3 

2. Either with float hair of fkt abdominal segment large and dendroid or with paddle pointed at 

tip . . . . . . . . _ Ficalbia subgenus Mimomyia (part) 
Float hair of first abdominal segment reduced to a minute simple bristle; paddles notched or 

rounded at tip . . . . . . . . _ . . Mamonia 

3. Float hair of first abdominal segment reduced to a minute single or bifid bristle . 
Float hair at least forming a tuft of& 

. 4 
or more fairly long branches, usually large and 

dendritic . . _ . . . . . . . . . . . 5, 

4. Trumpets long and narrow; paddles either moderately long and narrow with spinose edge or 

enormously so with fringe . . Ficalbia subgenera Etorleptiomyia and Ravenalit 

Trumpets and paddles short and broad . . . Tripteroides (part), Eretmapodites (part} 

5. Seta 7 of segment VIII slender, not conspicuously modified . . . . . 6 

This seta conspicuous, stout, mu&branched, plumose or dendriform or with a combination of 

these characters . . . . . . . . . . . . . 12 

6. Trumpet divided into two movable leaflets ....... Hodgesia 

Trumpet otherwise ............ 7 

7. Paddles with a fringe of long hairs reaching almost to base on both borders . . Ficalbia 

subgenus Mimomyia (part)* 

Paddles quite otherwise . . . . . . . . . . . 8. 

8. Paddles pointed at tip with inner edge un&ormly curved, deeply pigmented over most of their 
area with a ftige of coarse teeth on either side of the apical seta; trumpets at least about ten 
times as long as their breadth at half-way, usually more . Ficalbia subgenus Mimomyia 

Without this combination of characters _ . . . . . 
b?art) 
. a 

* F. xplendens (Theo.) only. 
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Trumpets at least 7 times as long as their breadth at half-way, tracheoid for almost half their 

length . . . . . . . . . . . . , .IO 

Trumpets much shorter than this or else tracheoid for at most a very short distance at base, 

usually both . . . . . A&s (part), Urarzotaetzia (part), Deinocerites (part), 

Prorophora (part), Theobaldia (part) 

Apical seta more than half length of paddle; no setulae present on segment IX 
Deitzocerifes (part) 

Apical paddle seta much shorter than this; a pair of setulae present on segment IX 

Paddles fringed, serrated or spiculate on both borders, at least towards apex 

. I I 

Uratzotaenia (part) 

Paddles serrated on outer border only, inner border entirely smooth . Ficalbia subgenus 
Ficalbia 

Paddles with a fringe of delicate hairs or hairlike spines reaching at least half-way down both 

borders (Fig. 4) . . . . . . . . . . . . . 13 
Paddles very occasionally with short but slender spicules on about the apical third of both 
borders or Fith a long fringe on the outer border only, usually quite otherwise* . Harpa- 

gotnyia, Adottzyia, Orthopodomyia, Opifex, Haemagogns, Cdex, most Sabethini, most Ades, 

most Triptwoides, Uratzotaetlia (part), Toponryia (part), Psorophora (part), TheobaLSa (part).. 

Seta 7 of segment VIII forming a large, conspicuous tuft of at least 5 branches, often more, 

which arise from the extreme base . Zeugnomyia, most Topotnyia, Wyeotnyia (part), Eret- 

mapodites (part), Tn’pferoides (part), mostrlmzigeres, Aides subgenera Skusea (part) and Sfegotnyia 

(part). 
This seta less strongly developed (Fig. 4) ei th er with 4 branches at most, usually less, or 

branched only towards tip . . . . . . . . . . . 14 

Float hair with plumose branches which show little or no secondary subdivision except as an 
occasional aberration; segment I with seta 3 extremely stout and dark, frayed;t paddle with 

apical seta normally well to one side of tip of mid-rib . . Erefmtlpodites (part) 

Float hair dendritric with pronounced secondary branching; seta 3 of segment I slender, 

usually simple; apical paddle seta placed at or only slightly to one side of tip of mid-rib 

(Fig. 4) . . . . . . . . . . . . . . 15 

Paddles with distal portion of inner half expanded, narrowing abruptly just before base, apex 

in most cases distinctly emarginated . . Uratlofaetzia (part)& Arttzigeres (part) 

* A&X (Fi&ya) echiws Edwards is the only example of the first type with which I am acquainted. Uranotaenia ascidiicola 

De Meijere has a very long dense fringe but this is con&red to the outer border, the inner border being minutely spiculate. 

t The setal nomenclature employed here is that of Belkin (1953). It should be noted that the original description of 
the pupa of Heizmamkz (Mattingly, 1949 bix) employed the nomenclature of Knight and Chamberlain (1948) in which this 
is seta number 4. For definition of the term “frayed” and other descriptive terms applied to individual setae see Evans 

(1938:2s). 
$ U. bimacrrluta Leicester and U. novobscuru Barraud are the only species known to me which would run down here. The 

former has the apex of the paddle emarginated as well as possessing in some degree the deep basal emargination of the inner 
portion which is characteristic of this genus (see Roth, 1946 : 71), while the latter has the apical half of the paddle more or 
less oval but is at once recognizable by the very deep basal emargination of the inner surface. 



12 The Cdicine Mosquitoes of the Indornalayan Area 

. 
-10. 

Fig. 4. H. scit&zns. Pupa. 
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Paddles more or less symmetrical about the mid-rib, roughly oval.in shape, at most very 

slightly invaginated at tip, apex usually smoothly rounded or pointed (Fig. 4) . . 16 

-xy>i-> 16. P a d dles less than one and a half times as long as broad or seta 7 of segment VI not less than 

two-fifths of the length of seta 7 of segment VII (Fig. sf> or both . Aides subgenus 

Stegon-lyia (part) 

Paddles one and a half times as long as broad or more; seta 7 of segment VI-BGFHGZ 

(Fig. sd, e) . . . . 

Fig. 5. Pupal setae. a-c. Seta I of segment II. a. H. rcintillam, b. H. hirt~alayensis, c. Ades (Dicero- 

myia) z’yerzgari Edwards, d-f. Seta 7 of segments VI and VII, d. H. scinfillans, e. H. himaIayensis, 
f. Atides (Stegomyia) annadalei (Theobald). 

~IL.C;) 17. Seta I of segment II well developed with at least 4 branches (Fig. ga, b) . Heizmannia” 

* An occasional aberrant specimen of A&h atwatddei or At’des (Sfegonryia) albapicfrrr Skuse may run down here also. 
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This seta- b&d (Fig. 5~) . . . . A?dex subgenus ~iceron+z (part)* 

KEY TO FOURTH STAGE LARVAE 

Ventral brush absent or reduced to two pairs of setae or less . . _ . . 2 
Ventral brush with at least three pairs ofsetae, usually more . . . . . 4 

Siphon with at least two pairs of subventral setae, usually more . Harpagomyia, Topotnyia, 
Tripteroides, Crrlex (part), sabethine genera (part) 

Siphon with only one pair of subventral setae . . . . . . . . 3 

Indomalayan and Malagasy species with ventral brush represented by two pairs of setae 

Fidbia subgenus Ravenalites 
Neotropical species with ventral brush represented by only one pair of setae (except in a few 
Sabethes) _ _ . . . . . . . . sabethine genera (part) 

Siphon modified for piercing plant tissues . . . . . . . . 5 
Siphon not so modified . . . . . . . . . . . 6 

Head setae B and C very long, much longer than the head . Ficalbia subgenus 

Mimomyia (part) 
Head seta C (and usually B) much shorter than the head . . . . Marzsotlia 

Mouthbrushes composed entirely of stout pectinate setae adapted for predation . Aides 
subgenus M~cid~s, Psorophora subgenus Psorophora, Ctrlex subgenus Ltrtxia 

Mouthbrushes with at least the outer setae unmodified . . . . . . 7 

Mouthbrushes with the inner setae short, stout and pectinate . . . . . 8 

Mouthbrushes with all setae slender, delicate and hairlike . . . . . . 9 

Mentum wholly suppressed . . . . Ficalbia subgenus Mimomyia (part)S 
Mentum well developed Uranotaenia (part), Zeugtzomyia, Armigeres, Haemagogus, 
Erefmapodites, Aides (part), drrlex (part), Op@ (part) Th eo a ra subgenera TheobaZdia and b Id’ 

Allotheo baldia$ 

Siphon entirely devoid of setae . . . . . Culex (part), Psorophora (part) 
Siphon not so, with at least two setae (which may, however, arise very near the base) . IO 

Siphon with one pair of subventral tufts or single setae (subdorsal setae sometimes present in 

addition) . . . . . . . . . . . . . . I I 

k The only species included here is A.?. iyetzgari. All other known Diceromyia pupae have the paddles fringed with short . * 1 . . .,* 
spicules and so run down elsewhere m the Key. 

t F. plrrrnosa (Theobald) only. 
$ During the course of the present study larvae of Op$x and of a few species of Ades have been found to possess 

mouthbrushes both with and without pectinate setae. It seems that this may well be a very interesting example of balanced 
polymorphism related to the more eflicient exploitation of breeding places but it requires further study. It is not known 
to have been noted previously in the literature. 
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Siphon with more than one pair of subventral or lateral tufts or with two or more tufts or 

single setae in line with one another close to the mid-ventral line . C&x (part), 
Deitzocerites, Theobaldia subgenus Climacura 

/ .:.-. \ cj '> 
I I. Siphonal tufts situated very close to base of siphon . . . . . . . 12 

These tufts situated at not less than a quarter of the distance from base to apex . . 14 

9 12. Siphon at most about three times as long as its breadth at base; comb a regular row of not 

more than 20 teeth . . . . . . . . . . . . 13 
Siphon at least about five times as long as its breadth at base; comb an irregular patch of more 

than 20 teeth . . Theobaldia subgenera Culicella, Theonryia, Neotheobaldia and 

Austrotheobaldia 

--_ 
‘. ‘1: 13. Head seta B double, pecten of only two teeth; ventral surface of anal segment without any 

setae proximal to the ventral brush . . . . Ficalbia subgenus Ficalbia 
Head seta B single; pecten of four teeth or more; ventral surface of anal segment with several 

very delicate setae proximal to the ventral brush . . . . . . Hodgesia 

‘/I’; :j 14. Antennae greatly flattened; dorsal valves of siphon with a pair of large sclerotized hooks, 

ventral valves with a pair of m&branched setae . . . . . . Acdomyia 
Antennae not conspicuously flattened; spihonal valves otherwise . . . . 15 ' ii 

i 

f~+‘> IS. Anal segment completely ringed with setae of ventral brush penetrating the saddle along the 

mid-line almost to its base . . . . . . _ . Psorophora (part) 
Anal segment otherwise . . . . . . . . . . . 16 

- ..* s . y. _ 16. Metathorax with a large fan-shaped dorsolateral seta, the three metapleural setae all single 

Metathoracic setae otherwise, at least one metapleural branched 
Opijx (part) 

. . . . 17 

.. 17. Pecten absent or reduced to a single tooth ........ 18 

Pectenwithatleasttwo teeth .......... rg 

-_ -* c )_ > -> ) 18. Antennae smooth, unjointed, at most about two-thirds of the length of the head 

Orthopodonryia 
Antennae jointed, strongly spiculate on the basal portion, at least about four-fifths of the 
length of the head . . Fidbia subgenera Mimomyia (part) and Etorleptionryia 

.L- 
= -) 19. Antennae withsecondjoint elongated, freely articulated, firstjoint strongly spiculate, subapical 

setae very long, lower (outer) caudal seta with 3 or more branches . Ficalbia subgenus 

Mimomyia (part) 
Without this combination of characters . . . . . . . . . 20 

n’S<j‘izo. H ea d seta C with at least 3 branches, usually more; head seta d very large and multibranched 

with swollen base (Fig. 6) . . . . . . . . . . . 21 

Head setae otherwise . . . . . . . Aides (part), Urarzotaerzia (part) 



16 The Culicine Mosquitoes of the Indomalayan Area 

m. 
Fig. 6. Larval head, H. scintik~ns, showing variation in seta C. mx. Maxilla, t~z. Mentum. 

Either with seta B b&d, with very unequal branches (Fig. 6), or with comb composed of mixed 
scales and spines (Fig. 29, p. 49) or both - . . . . . . Heixmannia, 
Head seta B otherwise; comb composed of scales or spines only . . . Aides (part) 

The following are the principal generic characters of Heizmannia. 

Genus HEIZMANNIA 

Adult female with proboscis often somewhat swollen at tip but not grossly so, from about 

nine-tenths to one and a quarter times the length of the front femur. Palps dark, from 
about one-eighth to one-fifth of the length of the proboscis. Antenna with flagellar joints 

slender and of normal length, those at the base somewhat shorter and thicker than those 
at the apex. Basal joint of flagellum with small flat scales which may be pale or dark or both. 
Torus with very short, fine hairs on upper part of inner surface and very small dark scales 

below these. Clypeus usually bare, but occasionally pith scales (p. 52). Eyes unusually 

widely separated (by about the width of one torus posteriorly, less than this anteriorly). 

About six stout setae projecting forward from the point of the vertex. The latter with 

broad, flat scales which are dark, usually with metallic reflection, except for a conspicuous 
white or silvery patch between the eyes, a pair of similar patches at the extreme sides and, 
in some cases, a narrow whiteish band round the eye margins. Some species, at least, have a 

small patch of upright forked scales on the nape, usually difficult to observe and best seen 
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in side view. Anterior pronotal lobes wedge-shaped when seen from above, the narrow 

ends of the wedges very closely approximated in the mid-line (Fig. 2b, p. 7), but less so in 

H. achaetae than in other species (Fig. ga, p. 21). Posterior pronotum with numerous broad, 

ff at scales and about 2-4 bristles along the upper posterior border close to the anterior lip 
of the spiracle. Very numerous broad, flat, white or silvery scales present on the parater- 

gite, postspiracular and subspiracular areas, sternopleura and mesepimeron. Base ofmeron 

level with or at most very slightly above base of hind coxa. Upper mesepimeral and 
sternopleural bristles and a single lower mesepimeral bristle present. Lower sternopleurals 

reduced to a single strong bristle with, occasionally, 1-2 fine hairs in addition. Spiracular 

bristles absent. Postspiraculars usually absent, but 1-2 present in H. conzylex and IL stonei 

sp. n. Mesonotum covered with broad scales, usually with metallic reflection but duller in 
some species. Acrostichal and dorsocentral bristles absent. Prescutellars absent except for 
1-2 in H. himalayensis. Scutellum with broad scales on all lobes. Postnotum with a group of 

small bristles posteriorly, except in IL achaerae, mixed with scales in H. stonei (Fig. 7). 

b 
Fig. 7. Postnotum. a. EL arueochaeta, b. H. stotlei sp. n. 

Wings dark. Wing scales various. Anterior fork cell from a little less than twice to a little less 

than four times as long as its stem. Alula with a patch of broad decumbent scales (Fig. ~a, 

p. 5). Squama with a fringe of narrow, hairlike scales. Tarsi dark. Fore tarsal claws of 
female simple, except in I-I. achaetae. Fore tibia1 claw absent (perhaps represented by a 

minute setula which is present in approximately the correct position in some of the species 
examined). Terminaha as in Fig. 8. Cerci narrow to moderately broad, broader in H. 

aclzaetae than in other species (Fig. 8b). Ins u 1 a not clearly differentiated in most cases. Apical 

edge of eighth sternite more or less strongly sclerotized and bilobed. Spermatheca triple. 
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Terminal portion of caecal duct strongly sclerotized. Adult male (unknown for EL achaetae, 

H. stonei, H. atireochaeta, I-I. aurea and H. viridis) with antenna various but never very 

strongly plumose. The two terminal joints are normally very greatly elongated (Fig. 3b, 

ac a 
lx 

b PEPi. 

Fig. 8. Female terminalia. a. H. reidi sp. n., b. H. achaetae, sp. Spermathecal lobes, H. met&a 
at. Atrial plates, ix. Ninth tergite. 

p. 8) but, as noted by Barraud (1934: 304), the only known Malayan male of H. reidi has 
the antennae almost as in the female. A similar situation apparently exists in H. coqlex in 
Indochina (Borel, 1930: 158). Indian males of H. reidi in theBritish Museum have antennae 

of the normal male type, and so, apparently, have Indian H. conzplex (Barraud, 1934 : 302). 
It seems that this is an aberration, probably correlated with the general suppression of secon- 

dary sexual characters in the antenna and palps of this genus. Male palps not more than 
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about a fifth of the length of the proboscis, usually less. Tarsal claws simple except in H. 
cove&, which has the fore and mid claws toothed. Terminalia (Figs. 16, 19, 22, 23, 25, 27, 

pp. 31, 36, 40, 42, 45, 48) large in proportion to the width of the abdomen. Style highly 
complex, unless perhaps in the species erroneously attributed by Bore1 (1930: 164) to H. 

greeni. Coxite usually, but not always, with one or two setigerous lobes arising from the 
membranous inner face. These are easily detached and are reminiscent of the proximal and 

distal claspettes of Eretmapodites. One of them sometimes bears a harpago very similar to 

that often encountered in A2des. Sclerotized portion of coxite with a characteristic apical 

row or patch of modsed setae and with a subapical lobe bearing one or two very stout 
spines. Phallosome divided into toothed lateral plates. Paraprocts various but always rather 

long and slender. Ninth sternite always well developed and greatly enlarged in some species. 

Ninth tergite in some cases with the sclerotized lateral lobes joined only by membrane. 

PUpa (Figs. 4, s,28, pp* 12, 13~49) h own only for H. himaIayensis and H. scintillans which 
were described in detail by Mattingly (1949 :z19), the latter under the name H. pilosa, and 
for H. macdonaldi sp. n. Trumpets more or less expanded at tip, the meatus occupying 
almost the whole length, tracheoid only at the extreme base. Float hair large and dendritic. 

Seta 7 on segments VII and VIII rather short, stout and dark with at most 4 branches. 
Paddles rather narrow, ovate, only slightly emarginated on basal half of inner face. Mid-rib 

complete, conspicuously darkened. Terminal seta well developed, single to trifid, about a 
quarter of the length of the paddle, arising just to one side of the tip of the mid-rib. Fringe 
composed of slender hairs occupying about the distal two-thirds of both the inner and the 
outer face. Accessory paddle seta absent. No setulae on segment IX. Larva (Figs. 6, 17, 20, 

26, 29, pp. 16, 33, 3 7, 46, 49) known only for H. scintillans, H. indica, H. communis, H. 
macdolzaldi, H. himalayensis, H. greerzi, H. complex, H. covek (provisional attribution, see 

Barraud, 1934: 305) and the species f?om Co&in China erroneously attributed by Bore1 

to H. greeni (see above, p. 6). I have not seen larvae of H. greetzi (for which see Carter & 

Wijesundara, 1948 : IQ) or of H. commwzis, H. complex or Borel’s species (for all of which 

see Borel, 1930). Antenna short, smooth or lightly spiculate, regularly tapering, the two 
basal joints completely fused. Mouthbrushes devoid of pectinate setae. Head seta B with 

two very unequal branches in most species (not described by Borel).* Head seta d very 
strongly developed with expanded base and numerous branches. Mentum well developed, 

of normal type. Maxillary spine small and inconspicuous. Bases of thoracic pleural setae 
not enlarged, ornamented with small straight spines which may be single or bifid or may 

have several small secondary denticles. Comb of not more than 20 scales or spines or with 
both mixed (another very characteristic feature where present). Siphon short and stout, 

tapering more strongly on the distal than on the proximal half. Pecten with not more than 
about a dozen teeth on either side. A single pair of subventral setae arising just before half- 

way. Spines at bases of dorsal valves delicate, setuliform. Setae on ventral valves short. 

* This is a highly characteristic feature. The only other group in which I have seen a similar seta is Ades subgenus 

Christophersiornyin which has head seta d very much smaller. 
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Distal edge of saddle spiculate. Upper caudal seta with 2-4 branches, lower single or, 

rarely, b&d. Setae of ventral brush single or blfid. Anal papillae large, their tips bluntly . 

rounded. 
Bionomics. Little has been published about adult bionomics. Mr. W. W. Macdonald 

tells me that adults are Gequently taken biting in forest in Malaya, and this is in agreement 

with the few notes published by Leicester. See also Causey (1937: 414). Most authors refer 
to adults as having been taken in forest, and it appears that the genus is largely or .wholly 

restricted to this type of habitat. Recorded hosts include man, dog and horse (Causey, 

lot. tit, Macdonald, in litc.). Leicester (Igo8 bis.268, 269) persuaded H. metallica to feed on 
patients suffering &om filariasis and malaria, but without obtaining any infections. The 

early stages have been recorded from tree-holes and bamboo stumps only. 
Distribution. Mainly oriental but H. iii Wu is found in China just north of the bound- 

ary of the Palaearctic and again still farther north in Korea (National Forest, specimen in 

U.S. National Museum kindly lent me by Dr. Stone and not previously published), while 

H. awea Brug (Ig32:75) was found on Halmaheira just inside the Australasian Region. 

Indian species have been found up to 7000 ft. in the Himalayan foothills (Barraud, 

1934: 304) 

SPECIES GROUPS 

The inclusion of H. achaetae in the present genus is provisional. This species is known only 

from the female adult, and a final decision as to its systematic position must await the 
discovery of the male and early stages. The two other oriental species formerly placed in 

Haemagogus (dimepans Edwards, Ig22a : 291 and tripunctattrs Theobald, Igo : 28 8) are rather 
less like Heixmannia. They may be said to be intermediate between H. achaetae and some 
species of ACdes, particularly AFdes kanarensis Edwards (in Barraud, 1934: 444). The latter 

cannot be accepted as a Cancracdes, as Edwards suggested, but it resembles A?des Fn having 
the eyes contiguous, pronotal lobes well separated and a small number of postspiracular 

bristles. While recognizing that it may eventually be necessary to transfer some of these 

species to Heixmamia, possibly with the creation of a new subgenus, it is preferred to re- 

tain them for the present in Agdes. Their position will be further discussed in later papers 
in this series. H. achaetae is included in Heixmannia, where it is placed in a separate species 

group. 
The remaining species are fairly uniform, and while it is possible to envisage certain 

species groups in outline it is felt desirable to postpone any such subdivision until the males 

and early stages are morecompletely known. Despite the fact that one of them is about the 

most brightly and the other the least brightly metallic species in the genus, H. greeni and 
H, iii have almost identical male terminalia and should certainly be grouped together. So 
also should H. scintiIZam and H. indica on the one hand and H. complex and H. stonei on the , 

other. H. cot?zfnzrnis and H. ntacdonaldi form another species pair, and H. aweochaeta is in 
some respects intermediate between these two pairs. Broadly speaking the Indian species are 
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distinguished by their narrower wing scales and a greater tendency than in the Indomalayan 

species towards the formation of complete basal bands on the posterior abdominal tergites, 
but there is considerable overlapping. Pending the discovery of further material only the 

two following species groups are recognized. 

Fig. g. a, b. Pronotal lobes from above, c, d. Fore tarsal claws of female, a, c. H. achaetae, b, d. 
H. scintihs. 

Group A. (Heixmannia s. str.). Pronotal lobes very closely approximated (Fig. gb). 

Fore and mid-claws of female simple (Fig. gd). Postnotum with a conspicuous group of 
setulae (Fig. 7, p. 17). Ninth tergite of female divided into two separate plates. Postgenital 

plate with distal edge smoothly rounded. (Fig. Sa, p. I 8). Included species: all except 

H. achaetae. 
Group B. Pronotal lobes more widely separated though still unusually close (Fig. ga). 

Fore and mid-claws of female strongly toothed (Fig. gc). Postnotum entirely bare. Female 

ninth tergite undivided. Postgenital plate bilobed (Fig. 8b, p. 18). Included species H. 

achaetae only. 

NOTES ON TYPES 

H. scintilZans. Described from a unique female adult in the U.S. National Museum. This 
is the type specimen of the genus. I have not seen it but Dr. Stone has kindly examined it 

for me. The antennae are missing and one wing is mounted on a slide. 

H. indica. Described from a unique male adult in the Hungarian National Museum. This, 

together with Theobald’s other types, was fortunately on loan to the British Museum at 

the time of the recent holocaust and has survived. The terminalia are missing and it has not 

been possible to locate them. 

H. aweochaeta. Described from a series of female adults which are said to have been taken 

in April and May (Leicester, Igo : 257). The British Museum has a series of five specimens 
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none of which agrees as to date. Two were taken in December, one in September and one 
in March. The f&h has no data. Nevertheless one of them is labelled with the specific 

name by Leicester, and I believe them to have formed part of his type material. I have 
marked one of them as hololectotype and the others as paratypes, except for the unlabelled 

specimen which I have left unmarked. Data for the hololectotype are “Jungle 6 miles fi. 

Kuala Lumpur, Day. I : 12: ‘03 .” 

H. comtnut~is. Described horn “a series of females and one male taken at ‘The Gap’, 

Selangor” (Leicester, 1908 :255). The British Museum has the male, which I have marked 

as hololectotype, and a series of nine females of which only three agree as to data with the 

published description. I have marked one of these as the allotype and the other two as para- 

types. There is, in addition, an undissected male with antennae missing which agrees with 

the published data except that it is dated 16: 6: ‘04. I believe Leicester to have mistaken this 
for a female and I have marked it as a paratype. Data for the hololectotype are “The gap 

at edge of stream in jungle, 16: 4:‘04” and for the allotype “At edge of stream in the jungle 

The Gap, 16: 4: ‘04”. 

H.&zerea. Described from a unique female holotype which is in the British Museum. 

H. metallica. As H.fntzeren. 

H. pilosa. Described from three male adults of which one was designated as holotypa 

(Brug, 193 I his: 248). This p s ecimen and one of the others, which is marked as a paratype, 

are in the British Museum. Both specimens are accompanied by liaison larval and pupal 

skins. These are distinctly dimorphic and Brug (Ioc. cit.) characterized them as “specimen 

a” and “specimen b”. The skins associated with the holotype constitute “specimen a” 

(see Mattingly, 1949 bis:219). 

H. reidi. See below (p. 3 8). 

H. achaetae. Described from “one specimen which is probably female though the geni- 
talia are so entirely concealed and there is so little difference between the sexes in this genus 

that it might be a male” (Leicester, 190s :258). This holotype specimen is in the British 

Museum. I have not dissected it, but there can be no doubt that it is a female. The male 
terminalia is this genus are not so small as Leicester suggests. They are, in fact, large in 

proportion to the width of the abdomen and decidedly conspicuous. 

H. awea. The holotype is in the British Museum. 

H. himnlayensis. The holotype is in the Indian Museum (per f;de Edwards, 1922n : 2go and 

Barraud, 1934: 306). 

H. chandi. The holotype is in the British Museum. At the time when it was described, it 
was in the collection of the Central Malaria Bureau at Kasauli (Edwards, 1922n : 291). Of 

two females in the British Museum one was referred to by Edwards (Zoc. cit.) as the allotype, 
but he did not mark it as such. I have marked both females as paratypes. 

H. iii. Said to be represented by two co-types (male and female) in the Bureau of Entomo- 
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log, Hangchow (Wu, 193 6; I). I h ave not seen these specimens. The.British Museum has 

one male and five female paratypes. 

H. complex was described from two co-types (male and female) which are in the Indian 

Museum except for the male terrninalia and one wing of the male which are on slides in the 

British Museum (seeEdwards, Igzzb: 447). I have marked these two slides as the hololecto- 

tYPe* 
H. covelli was described horn two co-type males from the Andaman Islands, one male 

paratype from Sukna, N. Bengal and a female allotype “fiTom the same place” (Barraud, 

Igzg bis:266). The British Museum has all three males, and I have marked one of those 
from the Andamans (No. 2253, on pin with mounted terminalia on the same pin) as 

hololectotype and the other (No. 2252, on slide with terminalia on another slide) as a 

paratype. I have marked the male from Sukna (No. 2245, on pin with terminalia on slide) 
as a paratype. It is dated “vii: 22" and not “ix: 22" as stated by Barraud. The British Museum 

also has a female &om the Andamans (unnumbered, on pin, dated 1926) and it seems likely 
that it is the allotype referred to by Barraud since he says (193 4 : 3 04) that this is in the British 
Museum. If this is so, then the data which he gives (Sukna, N. Bengal, x: 1922) are 

erroneous. I have marked this specimen provisionally as a paratype. Data for the holofecto- 
type are “Andaman Islands, vii: 1926, Major C0vel.l”. 

H. greeni was described from two co-types (male and female, Theobald, Igojb: 247). Both 
are in the British Museum. I have marked the male as hololectotype and the female as 

allotype. 

H. vidis was described from “Three co-type females . . . fi-om Yellapur . . . also other 

females of apparently the same species &om Nagargali . . . and Malabar coast” (Barraud, 

Igzg his: 266). The British Museum has two of the females from Yellapur and six of those 
f&m the Malabar coast. I have marked one of the Yellapur specimens as hololectotype 

and the remainder as naratvpes. 

KEYS TO SPECIES 

KEY TO ADULT FEMALES 

Postnotum with a group of small bristles (Fig. 7, p. 17) ; fore and mid-claws simple . 2 

Postnotum bare; fore and mid-claws toothed (Fig. gb, p. 21) _ . H. achaelae (p. 53) 

Posterior pronotum extensively pale scaled . . . . . . . . 3 
Posterior pronotum entirely dark scaled . . . . . . . . . 5 

Scutellum and postnotum with pale scales; wing scales narrow (Fig. I pi, p. 24) . . . 

H. stortei sp. n. (p. 51) 

ScuteUar scales all dark (although a small pale spot may be present in front of the scutellum) ; 
wing scales broad (Fig. II~, h) . . . . . . . . . . 4 



\ 

24 The Culicirze Mospitoes of the Inclorrralnyar~ Area 

4. Anterior pronotal lobes entirely or almost entirely pale above . H. macdonaldi sp. n. (p. 47) 

Anterior pronotal lobes pale above only along the anterior border . H. nweochaetn (p. so) 

5. Anterior fork cell about three times as long as its stem or more (Fig. IOLZ) _ . . 6 

This cell about two and a half times as long as its stem or less (Fig. rob) . . . . 7 

Fig. IO. Anterior fork cell. a. H. reidi sp. n., b. H. i~zdica. 

6. Proboscis shorter than front femur; palps about one-fifth of the length of the proboscis; 

anterior pronotal lobes largely or wholly pale scaled above . . . H. cot~rmuzis (p. 43) 

Proboscis longer than front femur; palps about one-seventh of the length of the proboscis; 

anterior pronotal lobes pale scaled on only about the anterior half of the upper surface . . 
f-------_ ~ ~_ t H. reidisp+n?. 38) 

a 
C 

b 

Fig. I I. Plume scales from middle third of vein 2.1. a. H. scintilIarzs (type, after Stone), b. H. com- 
ntunis, c. H. metaZlica, d. H. itrdica, e. H. reidi sp. n., f. H. aureochneta, g. H. achaetae, h. H. tnacdonaldi 

sp. n., i. H. stoonei sp. n. 
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7. Plume scales on middle third of vein Z-I mostly narrow (Fig. IIG, p. 24) . H. metallica, 

(P- 41) 
These scales mostly relatively broad (Fig. r Ia, a> . . . . . . . 8 

8. Pale scales on upper surface of anterior pronotal lobes restricted to the anterolateral comers 
@+++$; scaling of most of the scutum with blue or dark-green reflection; pale basal 
lateral patches on abdominal tergites relatively small (Fig. g, p. 30) . . H. indica (p. 34) 
Pale scales on upper surface of anterior pronotal lobes encroaching to a variable extent along 

/ly 

the anterior border (Fig. gb, p. 21) ; scutal scales with more strongly metallic reff e&on, the 
blues and greens verystronglytinged with gold; pale basal lateral patches on abdominal tergites 
larger, extending well in towards the mid-line (Fig. z@, p. 3 5) . . H. scintil/am (p. 28) / /-F 

KEY TO ADULT MALES 

The males of H. achaetae, H. arrreochaeta and H. sfonei are unknown. 

I. Second and third hind tarsal segments with erect scales forming a conspicuous tuft (Fig. ma) 
H. scinti~~ans (p. 28) 

Hind tarsus without any such tuft (Fig. 126) . , . . . . . . 2 

Fig. 12. Male hind tarsus. a. H. scintillam, b. H. conmutzis. 

2. Basal joints of antennal flagellum scarcely longer than broad, with few hairs . H. metallica 

(p. 4r)* 
These joints at least twice as long as broad with more numerous hairs . . . . 3 

* Fide Edwards (19x6 : 447, 43-8). I have not seen the male of this species. 
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Anterior fork cell about twice as long as its stem; pronotal lobes largely dark above . . 
H. indica (p. 34) 

Anterior fork cell about three times as long as its stem; pronotal lobes extensively pale 
above . . . . . . _ . . . . . . . 4 

Proboscis at least a little shorter than the front femur; palps about one-sixth to one-fifth of the 

length of the proboscis (Fig. 13a) . . . . . _ . . . . . 5 

Proboscis about a quarter as long again as the front femur; palps less than one-tenth of the 

length of the proboscis (Fig. 136) . . . . . . . H. di (p. 3 8) 

Fig. 13. Proboscis, palps and front femur of male. a. H. tomtmmis, b. H. reidi. 

5. Posterior pronotum extensively pale scaled . . . . 

Posterior pronotum largely dark scaled . . . . . 

H. ttmdotmldi (p. 47) 

H. comwnis (p. 43) 

KEY TO PUPAE 

H. scidans and H. nladotlaldi are the only Indomalayan species of which the pupa is known. The 

Indian H. himalayensis, the only other member of the genus with known pupa, is included here for 
comparison. The setal nomenclature employed is that of Be&in (1952) as amended by Be&in 

(1953). 

I. Setae 2 and 3 of segment II subequal (Fig. Ida, p. 27) . . H. scin&ns (p. 28) 

Seta 3 on segment II much longer than seta 2 on the same segment (Fig. 146,28a, p. 49) . 2 
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2. Metanotum with seta IO long, stout and single (Fig. 14~1) . . H. himaZayensis 

This seta with several branches (Fig. 2811, p. 49) . . . i. ma:donal& (p. 49) 

Fig. 14. Pupal setae. a, b. H. hittmlrlyensis, c, d. H. scitztillans. a, c. Metanotum, b, d. Segment II. 

The pupa of H. hittralayensis is known only from a single skin. It difks from H. scitz~illans in 

having only 4 branches in seta I of segment II (Fig. sb, p. 13). Unfortunately this seta is missing 
f;om all my skins of H. ttlacdot&i. 

KEY TO FOURTH STAGE LARVAE 

So few larvae of this genus are known that it has seemed best to include all the known species. 
H. cotnmunis, H. complex and H. sp. (Borel, 1930) are known to me only from Borel’s descriptions 
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(Borel, 1930:16r-167). H. greerti is known to me only from the description by Carter & 

Wijesundara (1948 : IQ). As in the previous key, Indomalayan species are shown in heavy type. 
The larvae of H. arhaetae, azrreochaetn, met&a and storzei are unknown. 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Antennal tuft represented by an unbranched seta; (comb teeth uniformly fringed at tip, pecten 
teeth simple) . . . . . . . . . . . H. complex 
AntennaI tuft with at least two branches, usuaJ.ly more . . . . . . 2 

Pecten teeth simple (Figs. 17, 20, pp. 33, 37); ( comb a mixture of spines and scales in two or 

more rows) . . . . . . . . . . . . . 3 

At least some pecten teeth with basal denticles . . . . . _ . 4 

Siphon relatively slender, index at least about 4 (Fig. 17) . . H. shtillans (p. 28) 

Siphon markedly stouter, index at most about 3 ‘5 (Fig. 20) . . H. indica (p. 34) 

Comb teeth simple . . . . . . . . . . . H. greeni 
Comb teeth fringed or with secondary denticles at base . . . . . . 5 

Comb of mixed spines and scaies (about 10-20 in number and arranged in more than one row) 

(Fig. 29, p. 49) . . . . . . . . . H. macdonaldi (p. 47) 
Comb consisting entirely of either uniformly fringed scales or spines with hypertrophied 
median denticle . . . . . . _ . . . . . . 6 

Comb teeth with apical fringe (Fig. 26, p. 46) . . . . . . . . 7 

Comb teeth sharp pointed, without such a fringe but with secondary denticles at base . . 
H. himalayensis 

Proximal setae of ventral brush branched (Fig. 26) . . . 
Ventral brush with at least some of the proximal setae single . 

Saddle hair single; siphonal index well over 3 . . . . 
Saddle hair b&d; siphonal index less than 3 . . . . 

H. communis (p. 43) 
. . . . 8 

. . H. ? covelli 
H. sp. (Bore], 1930) 

DESCRIPTIONS OF SPECIES 

Heizmannia scintilIans Ludlow 

Heixmannia scintil~ans Ludlow, Canad. Ent., 37: 130, 1905. 

Wyeomyia&wrea Leicester, stzrd. Inst. med. Res. F.M.S., ~(3) : 252, 1908. 

Wyeomyia&nerea Moulton, Rep. Sararuak Mw., 13: 48, 1914. 

HeizmanniaJkerea Edwards, Indian]. med. Res., I : 448, 1928 (partim, holotype only). 

Heixmannia funerea Edwards & Given, 23ull. ent. Res., 18: 340, 1928. 

Heixmannia pilosa Brug, Tqdschr. Ent., 74 : 245, 193 I. 

Heixmannia pilosa Mattingly, Rot. R. ent. Sot. Lond., B, 18: 219, 1949. 

TYPES : scinti2lans, holotype 9, Camp Stotsenberg, Angeles, Parnpanga, Luzon, Philippine 
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Is., ix: Igo-, E. R. Whitmore, in U.S. National Museum; funerea, holotype 9, Jungle, 

6 miles &om Kuala Lumpur on the Pahang road, 21 :ix: 1903, G. F. Leicester; pilosa, 

holotype $, Dermajoe, near Benkulen, Sumatra, xi-xii, 1929, S. L. Brug, both in 

B.M. 

This is the type species of the genus. It is at present known with certainty only from 

the unique female holotype, which I have not seen. The above synonymy is based on 
numerous details of the type kindly supplied to me by Dr. Stone. Unfortunately one wing 

is missing and the other is embedded in glue so that Dr. Stone has not been able to measure 

the anterior fork cell. However Ludlow (1905: 130) says “cells small”. Howard, Dyar & 

Knab (rgI2:25) stated that the type had the eyes separated by “a broad strip of chitin, 

almost a third the entire width of the head”. Edwards (Ig22b:447) used this as a key 

character but later (I929 : 4)) on examining the type in Washington, he found that “the 

width of the front is not so great as has been stated, being only about equal to that of the 

first antenna1 segment”. This may be presumed to refer to the maximum width between 

the eyes, which is thus very much the same as in most other species of the genus. Ludlow 

described the anterior pronotal lobes as “heavily covered with broad, flat white scales” 

but Dr. Stone informs me that in fact the upper surface has an extensive area of dark scales 

posteriorly. Others who have examined the type, though without adding materially to 

the available descriptions, are Dyar & Shannon (1925 : 73) and Bohart (1943 : 4). 

The type material of H. funerea also comprises a unique female adult. Although in 

poor condition this fortunately shows all the diagnostic characters clearly. It could only be 

confused with H. in&a, from which it differs quite strikingly in the colour of the mesonotal 
scales as well as in the extent of pale scaling on the pronotal lobes and the shape of the pale 

basal lateral patches on the abdominal tergities, or with H. metallica, from which it differs 

in all thesecharacters and also in the shape of the wing scales. In my view Leicester deliber- 

ately excluded from his type description of H. fzwrea the two specimens of H. idica later 

placed under this species by Edwards (1922b: 448) (see p. 34). It must be remembered that 

Leicester probably had the very great advantage of seeing these specimens in life. The 

synonymy of H.jmerea with H. pilosa is not in my view open to serious doubt. The Indian 
H. viridis is very similar to the present species and is known only from the female. I have 
kept it distinct mainly because it has somewhat narrower wing scales. In addition to Lud- 

low’s original description and the further details supplied by Dr. Stone the following 

description of the female is based on the holotype of H.f;merea, a specimen from Sumatra 
kindly lent me by Dr. Bonne-Wepster (probably the one mentioned by Brug, (193 I &is: 246) 

as caught in forest near the type locality), p a s ecimen with associated larval and pupal skin 

from Singapore, kindly sent me by Dr. Colless, a specimen from Singapore collected by 

Given, a specimen from Kuala Lumpur collected by Stanton and three specimens from 

Selangor, one from “10th mile, Banting Road” and two from Ulu Gombak, taken in 

forest attacking a man and a dog respectively and kindly sent by Mr. Macdonald. A speci- 

men from Cameron’s Highlands collected by Hacker, specimens &om Borneo and an 
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undescribed specimen in the British Museum from the Philippines are discussed below 

under variation. 

Adult 9. Pa.lps and proboscis dark. Palps about one-seventh of thelength of theprobos- 

cis. Proboscis about equal to or slightly longer than the front femur. Vertex dark except 

for the usual apical and lateral pale patches. No pale rim round eye margins. Eyes separated 
by at most the width of one torus or very slightly more. Upper surface of pronotal lobes 

(Fig. gb, p. 21) da k r with well-marked anterolateral pale patches which encroach to a 

variable extent towards the mid-line along the anterior border, but are in all cases more 

extensive than in H. indica. Scales of posterior pronotum all dark. Scutal scales mainly with 
green or blue reflection very strongly tinged with gold giving a brassy effect. Scutellar 

scales all dark. Postnatal bristles dark brown or blackish. Integument of postnotum rather 
pale at sides towards base. Wing scales fairly broad, the plume scales on the middle third 
of vein 2.1 with 6-8 longitudinal striations (Fig. II~, p. 24). Anterior fork cell between 

two and two and a halftimes as long as its stem. Legs dark except for the hind femur which 

is pale anteriorly on about the basal three-fifths to four-fifths with dark dorsal stripe reach- 

ing to base. Abdomen (Fig. ISa) with frost tergite pale laterally for the whole of its length, 
second with a large basal lateral pale triangle reaching the posterior edge of the tergite at 

b 
Fig. IS. Abdomen from the side. a. H. scintillms, b. H. reidi. 

its apex, third with a similar triangle but with apex falling well short of the posterior edge, 

fourth to sixth tergites with the triangle progressively shorter. Seventh and eighth tergites 

entirely dark or seventh with a narrow pale basal band. First two sternites wholly pale, 
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Fig. 16. H. scisdans. Mde termitdia. a.t. Apical tuft, dd Distal claspette, pa. Paraproct, ph. 
Phallosome, p.cZ. Proximal claspette, s.a.2. Subapical lobe, st. Style, IXs. Ninth stemite, IXt. 

Ninth tergite. 
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third to sixth with broad apical dark bands, seventh and eighth dark. Term&&a very much 

as in H. indica (Fig. 8a, p. 18). 

Add $_ The description which follows is based on the holotype and one paratype 

male of H. pilosa, both with associated larval and pupal skins, in the B.M., two paratype 

males of the same species lent me by Dr. Bonne-Wepster (Brug for some reason only 

mentions one) and a specimen from Singapore sent me by Dr. Colless. Antenna with last 
joint about twice as long as the last but one and equal in length to the remainder put to_ 

gether. Anterior fork cell only about half as long again as its stem. Third hind tarsal seg- 

ment and to a less extent the second with a patch of suberect scales which is completely 

diagnostic. External characters otherwise as for the female. Terminalia (Fig. 16) much as in 
H. in&a (p_ 36) but with style of slightly different shape, apical tuft of coxite with its com- 

ponent setae more uniform in size and more flattened, distal claspette with the tufts smaller, 
proximal claspette very differently ornamented. 

Pupa. (Fig. 4, p. 12). Described and figure (as N. pilosa) by Brug (1931: 246) and 
Mattingly (1949 bis: 219) from the two associated skins mentioned above. It is now possible 

to extend this description by incorporating the associated skin sent by Dr. Colless. The 

following alterations to my earlier description should therefore be made. Trumpets very 
much as figured for Brug’s “specimen b”, i.e. when flattened they are very much wider at 
the apex than at the base. After comparing Colless’s specimen with Brug’s I am satisfied 

that the seeming difference between the two specimens described by the latter is largely 
artificial. Cephalothorax with seta 4 single to tetrafid. Metanotum with seta IO bifrd or 

tetrafid. Segment II with seta 5 having 4-6 branches, seta IO single or split into 2-5 branches 
at tip.* Segment III with seta 5 single to t&d, 8 also single to trifid. Segment IV with 4 

trifid to pentafid, 5 lon g, stout and single, IO b&d ot trifid. Segment VI with IO single to 
t&d. Segment VII with 6 single to trifid, 8 bifid or trifid, IO single or bifid. Segment IX 

without setae. Genital sac as figured. 

Larva. (Figs. 6, p. 16, 17). Described and figured by Brug (1931: 246) as H. piZosa. The 
following description is based on Brug’s two skins, as in the case of the pupa, together with 

the skin, associated with pupal skin and female adult, sent me by Dr. Colless. Knight & 

Hull (1953 : 480) suggested that a larva described by them from Palawan and Balabac might 
be that of either the present species or Ades p7atylepidus. In view of the fact that it has 

pectinate mouthbrush setae it appears very much more likely to be an Ades than a 

Heizmannia. 
Antenna smooth or with a small number of spicules confined mainly to the basal half, 

distal half lightly inf uscated, terminal papilla (reduced third segment) slightly longer than 

the width of the antenna at tip. Antenna1 tuft with 3-4 branches. Head rounded, apparently 

scarcely as broad as lono b, pigmented in the occipital region and around the mouth. 
Mouthbrushes without pectinate setae. Clypeal spin?s long, slender, simple. Maxillary 

* The setal numbering employed here is that of Bekin (1953) and not that of Knight and Chamber&n, as in nll 
original description. 
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spines pale, slender, inconspicuous. Mentum with IO teeth on either side of the main central 

tooth. Head seta A with g-1 5 branches, B bifid and very asymmetrical, C with 4-13 
branches, d strongly developed with about 12-18 branches. Spines at bases of pleural setae 

Fig. 17. H. scidhns. Terminal segments of larvae. 

variable in size and shape, single to trifid. Comb with about 10-14 teeth which are mostly 

scales but with a few spines dorsally. Siphon of much the same shape as in H. indica but 

narrower. The index is difkult to estimate &om my specimens, all of which have the 

siphon only partly crushed, but it is at least 3 90 fully crushed, i.e. 4.5 uncrushed, and cer- 
tainly more than in H. in&a. Pecten with 4-7 simple teeth (differences in shape figured by 
Brug, 1931: 247, are an artefact). Subventral seta single or bifid, arising just beyond the 

distal pecten tooth. Acus absent. Setula at base of dorsal valves short and very delicate. 
Saddle incomplete, the degree of spiculation of the distal edge variable. Saddle hair single. 

Upper caudal seta b&d or t&d, lower single. Ventral brush with two single precratal 
3-(94) 
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setae followed by two pairs of single setae in the barred area and distad of these a pair of 

b&d setae. Anal papillae broad and blunt ended, the upper pair about two and a half times 

and the lower about twice as long as the saddle. 
Breeding @ace. Tree hole (Brug, 193 I : 246). 

Variation. A female adult from Dansalan Forest, Lanao, Philippine Is. (Dr. A. Moore, 

7:vi: 1920) agrees closely with the above description. It has the proboscis very slightly 
shorter, though probably not significantly so. Three female adults from Kuching, 

Sarawak (3o:vii:1g14 and 2:ii:1g15, J. C. Moulton), also agree closely, but one has a 

continuous narrow pale basal band on the seventh abdominal tergite, as has Given’s speci- 
men from Singapore, and the others have traces of such a band. One of these specimens was 

originally published as N. jrtzerea (Moulton, IgI4:48). In the specimen from Cameron’s 

Highlands the pale basal lateral patches on the abdominal tergites do not extend so far in 
towards the mid-line as in the others. Three females in the British Museum from the Mala- 

bar coast (Khazan Chand, 1915) and one labelled “Marinbari Tea Estate, viii: 28, S.R.“* 
agree closely except that one of the Malabar specimens has almost complete pale basal 

bands on abdominal tergites IV to VII. 
DISTRIBUTION . ? India (B-M.), Malaya (as W’ eom la werea, Leicester, 1908: 252, y ’ f 

B-M.), Singapore (as Heixmannia jtwerea, Edwards & Given, 1928 : 340, B-M.), Sumatra 

(as .Heixman~Gn yilosa, Brug, rg3 I : 245), Borneo (as W’yeoq&z funerea, Moulton, 

1914: 48), Philippine Is. (Ludlow, Igo5 : 130, B.M.). 

Heizrnarmia indica (Theobald) t 

Phoniomyia irzdica Theobald, Ann. ‘Hist.-nat. Mars. hzlng., 3 : IIS, 1905. 

Heixmannia jiimerea Edwards, In&m J. meal. Res., IO: 448, 1922 (partim, specimens other 

than type). 
? Heixmannia ftmerea Barraud, Farm &it. Ind. Dipt., 5 : 302, 1934 (Indian form only). 

TYPE : holotype $, Singapore, 1902, -. Bir6, in Hungarian National Museum. _ 
Through the kindness of Dr. So& and Dr. Mihllyi I have been able to examine 

Theobald’s type. This was not seen by either Leicester or Edwards or Barraud. It is in.- 

complete, having lost the abdomen, but differs strikingly from the species accepted as 

indicn by these authors. In particular it has the upper surface of the anterior pronotal lobes 
almost entirely dark scaled and the anterior fork cell of the wing only about twice as long 
as its stem. There can be no doubt that Leicester’s original description was incorrect and 

.’ his species is therefore redescribed below (p. 3 8) under a new name. 

The following description is based on the holotype and three other males, one from 
“Jungle, Gombak Rd., 5 miles fr om Kuala Lumpur, II : ii:o4" (Leicester), one from “17th 

* Possibly Mariambarrie in the Eastern Himalayas (see p. 39)_ The collector may have been Sobha Ram. 
t Since going to press Stone (1957 : 173) has sunk this as a synonym of H. scin~i~~a~s. This cannot be accepted. The 

distinctive anterior pronotal and mesonotal ornamentation are quite well shown by the type. 
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mile, Ulu Gombak, xii: 1955” (J. A. Reid) an d one from Singapore (Given) and on one 
female from Malaya, without other data (Leicester), two others from “17th mile, Ulu 
Gombak, xii: Ig55” (Reid) and a fourth f rom “Ulu Gombak, ii: 1956” (Reid). All these 
are in the British Museum. The larva is described provisionally from two unassociated 
skins from Singapore (Given) forming part of the material described by Edwards and Given 
(1928 : 340) under the name H. funerea. I have not seen the specimen recorded from Bengal 

under the name H.J&rea by Barraud (1929 bid: 263,rg34 : 3 03) and this record is therefore 

queried. 
Adr4h 9. Closely resembles that of H. scirztilZans but differs in having a much bluer and 

less brassy reflection over most of the scutum and in the even more extensively dark 

pronotal lobes. 
Palps and proboscis dark. Palps about one-seventh of the length of the proboscis. 

Proboscis about one and one-tenth times the length of the front femur. Antenna with 

scales on basal joint of flagellum appearing pale brown from some angles, darker from 
others. Vertex dark except for the usual apical and lateral pale spots. No pale rim round eye 
margins. Distance between eyes equal to at most the width of one torus. Upper surface of 

anterior pronotal lobes dark except for a small pale patch in the anterolateral comer. Scales 

of posterior pronotum all dark. Scutal scales with a greenish gold reflection in some areas, 
e.g. along the anterior border and above the wing root but in the main with a characteris- 
tic blue reflection, dark green in the central area. Scutellar scales all dark. Postnotal bristles 

blackish. Integument of postnotum rather pale brown. Wing scales fairly broad, the plume 
scales on the middle third of vein 2-1 with about 6-8 longitudinal striations (Fig. IX?, 

p. 24). Anterior fork cell about twice as long as its stem or a little more. Legs apparently as 
described for genus. Hind femur pale anteriorly on about the basal three-fifths with a dark 
dorsal stripe reaching to base (Fig. 18a). Abdomen (Fig. 18b) with fast tergite entirely dark 

a 

b 
Fig. 18. H. in&a. a. Anterior surface of hind femur, b. Abdomen from the side. 
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above, pale for its whole length at the sides, second with narrow lateral pale stripes extend- 

ing &-om base to apex, visible from above only at the base where they are slightly wider, 
third to sixth with the lateral pale stripes progressively shorter and narrower, the expanded 
basal portions visible from above as small squareish basal lateral spots. Seventh with small 
basal lateral spots only. First two sternites entirely pale, third to sixth with broad, dark 
apical bands. Terminaha as for genus. Atria1 plates very lightly sclerotized. Insula without 
clearly differentiated patch of setae. 

Addt$. Described from the holotype and two other males as noted above. The holo- 

type has lost the antennae, most of the proboscis, all legs except one front leg and one hind 

femur and tibia, one wing and all but the first two segments of the abdomen. The scaling of 

the pronotal lobes, the scutum and the remaining wing is, however, comparatively well 
preserved. This specimen resembles the female described above in all ascertainable particu- 

lars except that the anterior fork cell is slightly shorter (about 1-g x the length of its stem). 

Theobald (Igoja: IIS) noted that the proboscis was almost as long as the whole body. He 
described the pale basal lateral spots on the abdominal tergites as triangular, but I do not 

attach any importance to this since their shape is, in any case, somewhat irregular. The 
remaining front tarsus is wholly dark, and it may be inferred from Theobald’s account 

that the same was true of the other tarsi. The other males agree with the female except that 
the antenna has the last joint about six times and the last but one about four times the length 
of the antepenultimate joint. The palps are distinctly shorter, about one-tenth of the length 
of the proboscis, and the anterior fork cell is about twice the length of its stem in one 

Fig. 19. H. imb. Claspettes. &I. Distal claspette, p.cl. Proximal claspette. 
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specimen and about 1-8 times this length in the other. Terminaha much as in H. scirztillans 
(Fig. 16, p. 3 3) differing mainly in the ornamentation of the claspettes (Fig. 19). Style highly 
complex. Apical tuft with 6-10 setae. Spine on subapical lobe single. Distal claspette with 

two tufts of moderately long setae, the more proximal one arising from a small sclerite. 

Proximal claspette with two tufts of long bristles and with a number (? 3) of modified leaf- 
like setae which are easily overlooked, since when seen edge on they appear unmodified. 

This claspette also has an appendage (? harpago) having a greatly expanded tip with 

numerous scale-like fimbriations. Phallosome divided into two lateral plates with fimbri- 
ated apical and spinose inner edge. Parameres small but well sclerotized. Paraprocts with 
greatly attenuated and curiously twisted tip. IXth tergite with the two sclerotized portions 
completely separate, each with 8-9 delicate setae. IXth sternite very large with scales and 

short setae distally. 

PlqUz. unknown. 
Larva. Apparently described by Edwards and Given (1928 : 340) as that of H. jrnerea. 

The two fourth instar skins which they deposited in the British Museum are unassociated 
and the present attribution is provisional, being based on the fact that the siphon is much 

‘stouter than in the true H. futzerea (= H. scintillans) (cp. Figs. 20 and 17, p. 33). Head 

rounded, scarcely as broad as long (Jtde Ed wards and Given), pale except round the occipital 

region and the mouth. Antenna somewhat infuscated on the distal half, lightly spiculate, 

Fig. 20. IF?. in&z. Larval head and terminal segments. wx. Maxilla, III. Mentum, yl. Metathoracic 
pleural spine. 
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terminal papilla as in H. scintilla~zs. Antenna1 tuft with 4-5 delicately plumose branches, 
arising at about half-way and slightly more than halfthe length ofthe antenna. Clypeal spines 
long, slender, almost hairlike, simple. Mouthbrushes without pectinate setae. Head seta A 

with about 12-18 plumose branches, B with two branches of which one is very much 
shorter and more slender than the other, C with about g-20 branches, d very strongly de- 

veloped, expanded at the base with numerous branches. Maxillary spine slender and-pale in 
colour. Mentum with IO teeth on either side of the main central tooth. Spines at bases of 

mesothoracic and metathoracic pleural setae bifid, with or without a small number of 
secondary denticles. Comb much as in H. sciutillans with about 15 teeth which are mostly 
uniformly fringed scales but with four or five spines with hypertrophied median denticles 

dorsally. Siphon of more or less uniform width basad of the subventral seta, narrowing pro- 
gressively beyond this. Acus absent. Index, when fully crushed, a little less than 2.5 (i.e. 

about 3 05 uncrushed). Setula at base of dorsal valves short and very delicate. Subventral seta 
missing, its base at about two-fifths of the distance from base to apex of siphon. Edwards 

and Given (1928 : 340) describe it as single. Pecten of 6-g simple teeth all of which are proxi- 
mal to the subventral seta. Saddle incomplete. Saddle hair single, about three times the 
length of the saddle. Upper caudal seta double, lower single. Ventral brush with three pairs 

of long stout setae in the well-developed barred area and two smallprecratal setae, the most 
distal pair of setae double, the others single. Distal edge of saddle very lightly spiculate. 

Anal papillae very broad with bIuntly rounded ends, the dorsal pair about twice the length 

of the saddle. 
Breeding place. Tree hole, in company with Ficalbia fiuca Leic. (Edwards & Given, 

1928 : 340). 

DZSTRIBUTION. ? India (N. Bengal, Barraud, 1934: 303, as H._f;merea), Malaya (B.M., 

see above), Singapore (Theobald, Igoga: 116, B.M.). Barraud’s record was based on a 

unique female adult which I have not seen. The Malayan record is based on one male and 
one female in the B.M. and the Singapore record on the holotype together with a male and 

two unassociated larval skins in the B.M. The B.M. also has four immature larvae from 

Singapore. 

Heizmannia reidi sp. n. 

Phoniomyia indica Leicester, Stud. Inst. med. Res. F.M.S., $3) : 253, 1908, net Theobald. 
Heixmannia itzdica Edwards, Ir2diar2]. med. Res., IO: 447, 1922. 

Heixmatznia indica Barraud, IudianJ. med. Res., 16: 265, 1929 and Faw Brit. Ind. (Dt$era), 

5: 30371934. 

TYPES: holotype $, Sukna, N. Bengal, ix: 1922, bred from tree hole, P. J. Barraud, allo- 

type 8, Tindharia, N. Bengal, ix: 1922, bred from bamboo stump, P. J. Barraud, both in 

B.M. 

This is the species mistakenly attributed to H. indica by Leicester, Edwards and Barraud 
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(see p. 34). It differs markedly from the true H. ;&a, having a longer proboscis and much 

longer anterior forked cell. The following description is based on the type male and female, 
one male and one female from jungle on the Pahang road, 6 miles from Kuala Lumpur 

(the male taken at midday and the female taken biting), dated 19 :x: 03 and 25 :x: 03 
respectively (G. F. Leicester), three females &om Ulu Gombak, Selangor, collected in 
December, 1955 (J. A. Reid), thr ee males and four females from Sure& Marriambarrie 

and Tindharia in the Eastern Himalayas, mostly marked as bred out from bamboos (P. J. 

Barraud, ix-x: Igz), one male from a tree hole at Kurseong, also in the Eastern Himalayas 

(M. 0. T. Iyengar, 22:vi: Igz), and one male from Doi Sutep, Chiengmai Province, N. 
Thailand, 4:iii: 1953, D. C. Thurman, in the U.S. National Museum kindly lent me by 

Dr. Stone. 
Addt $5 Palps and proboscis dark. Proboscis very long and slender, about one and 

a quarter tim es as long as the front femur or slightly more. Palps about one-tenth of the 

length of the proboscis. Scales on first joint of antenna1 flagellum mainly pale. Eyes 

separated by about the width of one torus. No pale border round eye margins. Anterior 

pronotal lobes with a large patch of white scales anteriorly occupying most of the anterior 
border and extending about half-way back towards the posterior border (Fig. 2Ia). Scales 

b 
a 

C 

Fig. 21. Anterior pronotal lobes. a. H. reidi, b. H. co~~mtm’s, c. H. tnetrrllicn, d. H. aweochneta. 

of posterior pronotum all dark. Scutal scales much as described for H. i&a (p. 3 5). 
Scutellar scales all dark, the large scales at the apex of the mid-lobe appearing paler from 
some angles. Postnotal bristles dark. Wing scales moderately broad, the plume scales on 



40 The Culicine Mosquitoes of the Indomalayarz Area 

the middle third of vein 2.1 with about 6-7 longitudinal striations (Fig. 1 Ie, p. 24). An- 

terior fork cell about three times as long as its stem or slightly more (Fig. Ioa, p. 24). Legs 
dark except for the hind femur which is pale anteriorly for about the basal five-sixths and 
has a dark dorsal stripe reaching from base to apex and slightly expanded distally. Abdomen 
(Fig. 15b, p. 30) with the first tergite narrowly pale for the whole length at the sides, re- 
maining tergites with basal lateral pale triangles which just reach the tip on the second 

segment and are progressively shorter on succeeding segments. These triangles barely 

Fig. 22. Male terminalia. H. reidi. a.~ Apical tuft, dd. Distal claspette, pcl. Proximal claspette, 

pa. Paraproct, st. Style, IX?. Ninth stemite, IX& Ninth tergite. 
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visible from above. Seventh tergite with small but .distinct basal pale triangles (distinction 
from H. scintill~ns), eighth entirely dark. Terminalia as in other species of the group except 

that the lobes of the Ucth tergite are perhaps slightly broader and the insula is more clearly 

marked (Fig. 8a, p. 18). 
Adult 6. As ? except that the antenna has the terminal joint almost twice as long as the 

subterminal and about equal in length to the remaining segments. (In the male from Kuala 
Lumpur it is as in the female but this is almost certainly an aberration (see p. IS).) Palps 

about one-tenth of the length of the proboscis. Anterior fork cell from a little less than to 

somewhat more than three times as long as its stem. Terminalia (Fig. 22) differing from 
those of H. scinti77nizs in having the style more strongly wrinkled, its terminal appendage 

larger, apical tuft of only about 3-4 small setae, distal claspette with an appendage strongly 

recalling the appendage of the harpago in some Ades and, accompanying this, a de&k 
patch of short hairs many of which are bent at the tip through approximately a right angle, 
ninth tergite of entirely d&rent shape, either divided or undivided and without set&e, 

paraprocts more slender and less strongly twisted at the tip. Spiny armature of phallosome 

less strongly developed. Ninth sternite large. 

E&y stages. Unknown. 
Breedirzg places. Tree holes and bamboo stumps (as H. in&n, Barraud, 1934: 304). 

DISTRIBUTION. India (Eastern Himalayas, as H. in&n, Barraud, Ig34:304), N. 

Thailand (as H. n in icn, Causey, Ig37:414, U.S.N.M., not previously published), Malaya 

(as H. it&a, Leicester, Igo8 : 254). Specimens from all these areas have been confirmed by 
examination of male terminalia. I have not, however, seen any of Causey’s specimens. 

Heizmannia metauica (Leicester) 

Wyeonzyin tt~ekdicn Leicester, Sflrd 112s~ wea. Res. F.M.S., $3) : 251, 1908. 

? Heixwrannin metallica Leicester of Edwards, Ittdi~t2J. ttted. Res., IO: 448, 1922. 

? Heixtttnnnin tnetdiccl Barraud, Itdi~tz J. ttled. Res., 17: 267, 1929 and Fmn. Brif. Id. 

(Dipfera), 5: 307, 1934. 

TYPE: holotype !$) marked “Taken by Daniels in house, B&it Kutu”, in B.M. 

This species is known with certainty only from the female adult. The only male ever 
ascribed to it is one from southern India (see below), and until males horn Malaya are 

available for comparison this ascription must be regarded as doubtful, as must that of the 
female adults Gem southern India embodied in the following description. 

A&k 9. The following description is based on the holotype and on four other females 

colJ.ected by Leicester in the Kuala Lumpur area but not embodied by him in his original 

description. These are all in the B.M. One of them is without further data. The others bear 

the data “Edge ofjungle stream, Ampang, 10/6/04”, “Jungle patch, 5 th mile, Gombak Rd., 
Kuala Lumpur, 5/12/03” and “Jungle, Pahang Rd., 4th mile, mid-day, Kuala Lumpur, 
7,’ I r/03" respectively. Also included is one female &om Ulu Gombak, vii: 1956, J. A. Reid, 
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sent me by Mr. Macdonald. Specimens from India and Borneo are described below under 
variation. 

Palps and proboscis dark. Palps between one-seventh and one-sixth of the length of the 

proboscis. Proboscis a little more than one-tenth as long again as the front femur. Scales 

on first segment of antenna1 flagellum pale. No pale rim round eyes. Eyes separated by not 

more than the width of one torus. Upper surface of pronotal lobes dark posteriorly, with 

silver scales on about the outer half of the anterior border. Scales of posterior pronotum all 
dark. Scutal scales mainly with blue reflection. Scutellar scales and postnatal bristles dark. 

Wing scales narrow, the plume scales on the middle third of vein 2-1 with 4-5 longitudinal 
striations (Fig. IIC, p. 24). Anterior fork cell about twice to two and a half times as long as 
its stem. Hind femur pale anteriorly on about the basal three-quarters. Abdominal markings 

much as in H. scintilk~ns except that the seventh tergite has a fairly broad basal pale band or 
spot. (See also under variation below.) Terminalia with atria1 plates well sclerotized in the 

specimen examined. Insula poorly differentiated but recognizable. 
Variafion. Indian specimens agree well but have the markings of the abdomen some- 

what variable. Some have the seventh tergite dark expect at the sides while others have not 

Fig. 23. H. ? me~allica. Male terminalia (after Edwards and Barraud). a.t. Apical tuft and subapical 
lobe of coxite, d.cl Distal claspette, pd. Proximal claspette, SL Style, IX. Ninth tergite and 

paraprocts. 
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only this but also the fifth and sixth with median pale basal spots. A specimen from Tarakan, 
dated I 8 : xii: 1945, toll. A. G. Humes, in the U.S. National Museum, kindly lent me by 
Dr. Stone, agrees well. It has a median basal pale spot on the seventh tergite only. 

Adt4h $. This is known only from a single specimen (No. 1281) from S.W. India re- 
puted to be in the collection ofthe Central Malaria Bureau at Kasauli (Edwards, Ig22b: 448, 
Barraud, zgzg bis: 267). I have not seen it. The following description is based on those given 

by Edwards and Barraud. The accompanying figure is based on Figs. 25-27 of Edwards 

(Ig2gb) and Figs. 4 and 8 of Barraud (1929 his, reproduced as Fig. 74a by Barraud, 1934: 299). 

As already noted, the attribution must remain a doubtful one until Malayan males become 

available for comparison. 
Antenna with terminal joint about twice as long as the subtertial, the latter dis- 

tinctly longer than the remaining flagellar segments together. Terrninalia (Fig. 23) with 

style as figured. Apical tuft of coxite a small tuft of twisted hairs. Subapical lobe with a 
single spine. Distal claspette with a terminal appendage of characteristic shape accompanied 
by a second process, as figured, but apparently without any setal patch. Proximal claspette 

with two patches of very short setae and a single very long sinuous seta. IXth tergite 

apparently in two separate pieces. 

Early stages. Unknown. . 
Breeding places. Tree holes (Barraud, 193 4 : 3 08). 

DISTRIBUTION. ? India (Malabar coast, Eastern Himalayas, Barraud, Ig34:3o8), 

Malaya (Leicester, Igo : 252, B.M.), Dutch Borneo (Tarakan, U.S.N.M., previously 

unpublished). 
I have seen material f;-om all these areas except the Eastern Himalayas. 

Heizmannia communis (Leices ter) 

Denhomyia cotmtmnis Leicester, Stud. Inst. nred. Res. F.M.S., $3) : 254, 1908. 

?_ Heixmmnia cortmtrnis Leicester of Borel, Motrstiques de Cochinchine, p. 161, 1930 

? Heixmannia comnzzrnis Bonne-Wepster, Roy. trap. Inst. Amsterdam Special Pdvt., No. I I I, 

p. 97, 1954 (Sumatra form). 

TYPES : hololectotype $ and allotype 9, The Gap, Malaya, at edge of stream in jungle, 

16:iv: 1904, G. F. Leicester, in B.M. (see p. 22). 

Add 9. The following description is based on the allotype, two paratypes and six 
other specimens collected by Leicester. Data for the paratypes are the same as for the allo- 
type. Three of the other specimens have no data. Data for the remainder are “Jungle, 6 

miles fr. Kuala Lumpur, Day 1/12/03", “Jungle, 5 miles fr. Kuala Lumpur, 16/11/03" and 

“Jungle, Raub, Eggs laid, 28/4/04, Hatched.” Also included are four specimens from Ulu 

Gombak dated xi: 1955, xii: 1955 and iii: 1956, two specimens from Ulu Langat, Selangor, 
dated 16:ii:1g54 and 3:viii: 1954, sent me by Mr. Macdonald and a specimen from 
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Cameron’s Highlands, toll. H. P. Hacker, in the U.S. National Museum lent me by Dr. 

Stone. 
Palps and proboscis dark. Palps about one-fifth of the length of the proboscis. Probos- 

cis about nine-tenths of the length of the front femur. Scales on basal joint of antennal 
flagellum in part pale and in part dark. Vertex with the usual markings. No pale rim round 
the eyes. Eyes, in some specimens rather more widely separated than in the previous species, 
the maximum distance between them distinctly greater than the width of one torus. Upper 

surface of pronotal lobes (Fig. 21b, p. 39) largely or wholly covered with pale scales, at 

most with a few dark ones posteriorly. Scales of posterior pronotum all dark. Scutal scales 

mainly with purplish reflection shot with blue and gold. Scutellar scales all dark. Postnotal 

bristles brown, in some cases rather pale brown. Integument of postnotum dark. Wing 

scales (Fig. I ~b, p. 24) b road, the plume scales on the rniddle third of vein 2.1 with about 

7-10 longitudinal striations. Anterior fork cell about three and a half times as long as its 

stem or a little more. Hind femur (Fig. 24) with most of the anterior surface pale on about 
the basal half, the pale area narrowing beyond this but reaching nearly to the tip below. 

Abdomen (Fig. 24) with pale basal spots not extending far in towards the mid-line. Seventh 

Fig. 24. H. conlmrrrlis. Left hind femur and abdomen. 

tergite with or without a more or less continuous basal pale band. Terminalia without 

special features. 
A&rIt $. Described from the hololectotype and one paratype with the same data 

except that it is dated 16/6/ o 4, a so a male from Ulu Gombak, dated xii: 1955, sent me by 1 

Mr. Macdonald. 
Antenna with the last joint about twice the length of the last but one and equal in 

length to the rest of the flagellum. Anterior fork cell as in female. Hind tarsi without erect 

scales. Abdomen with the pale basal lateral triangles somewhat more prolonged posteriorly 
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than in the female, that on the third tergite just reaching the apex of the segment. Terminalia 

(Fig. 25) with style as figured, not strongly wrinkled, the terminal appendage very broad. 
Apical tuft represented by a row of unmodified setae. Subapical lobe with two unequal 

spines. Distal claspette with an appendage recalling the harpago of some AdeJ. Associated 

at l . 

Fig. 25. H. cottutmis. Male terntialia. a.t. Apical tuft, d.cZ. Distal claspette, pa. Paraprocts, p.d. 
Proximal claspette, s.a.2. Subapical lobe, st. Style, IX. Ninth tergite. 
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with this a bunch of conspicuous flattened setae and a complex patch of more delicate setae 

strongly bent at the tips. Proximal claspette with a bunch of long, twisted setae. IXth ter- 

gite with two separate sclerotized plates, each with 6-7 setulae in the inner posterior comer. 
Spiny armapre of phallosome not strongly developed. Paraprocts membranous, much 
elongated, somewhat broadened and faintly striated at their tips. IXth sternite smaller than 
in some other species. 

Pupa. Unknown. 
Larva. The following description is based on that given by Bore1 (1930: 164 and Fig. 

56). I have not seen any Indochinese material and the attribution should be regarded as 

provisional. 

Fig. 26. H. ? cor~~rrnis. Terminal segments of larva. (After Borel.) 

Antenna1 tuft of 4 branches. Mentum with 8 teeth on either side of the main central 

tooth. Spines at bases of pleural setae very small. Comb of Io teethin the formof completely 
fringed scales arranged in a single row. (It seems possible, however, from Borel’s drawing 
that some at least may have the median denticle hypertrophied.) Siphonal index 2.5 

(apparently after crushing). Pecten with 4-5 teeth. Subventral tuft arising a little before half- 
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way, bifid. Saddle incomplete. Upper caudal seta double, lower single. Saddle hair single 
All setae of ventral brush figured as t&d. Anal papillae subequal, rounded at their 

tips. 
Bree&g places. Bamboos (Borel, 1930: 161). 

DISTRIBUTION. Malaya (Leicester, 1908:255, B.M., U.S.N.M.), ? Sumatra (Brug & 

Bonne-Wepster, 1947: I 85) , ? Cochin China (Borel, 1930: 161). 

I have seen Malayan specimens only. The other records require confirmation. 

Heizmannia macdonaldi sp. n 

TYPES : holotype $ and allotype $?, Ulu Langat Forest Reserve, 16: vi: 1954, J. A. Reid and 

3 paratype 99 with the same data, all in the B.M. The holotype and allotype and two of the 

paratypes have associated larval and pupal skins. 

This species closely resembles H. cotnmmis, differing from it mainly in having the 
posterior pronotum extensively pale scaled, the scutal scales with more subdued reflections 
and the male terminalia with distinctively ornamented claspettes and a marked difference in 

the shape of the tip of the paraprocts. It is named in honour of Mr. W. W. Macdonald of 
the Institute for Medical Research at Kuala Lumpur who sent me the specimens and who 
has supplied me with very much other valuable Malayan material. 

Adub 9. Described from the allotype and three paratypes. Palps dark, between a fifth 
and a quarter of the length of the proboscis. Proboscis mainly dark but with a very narrow 

pale line at least faintly indicated below, slightly more curved and thickened at the tip than 
in most species, from a little less than to a little more than the length of the front femur. 

Scales on first joint of antenna1 flagellum dark. Vertex with usual markings. No pale scales 

round eye margins. Eyes separated by at most a little more than the width of one torus. 

Anterior pronotal lobes entirely or almost entirely pale scaled above. Scales of posterior 
pronotum mostly pale. Scutal scales with dull bronze reflection which is more subdued 
than in most other Indomalayan species. Scutellar scales and postnotal bristles dark. Wing 

scales (Fig. II/L, p. 24) broad, the plume scales on the middle third of vein 2.1 with about 

8 longitudinal striations. Anterior fork cell about three times as long as its stem. Hind 

femur and abdomen much as in H. comtnzrtris except that in the type the second abdominal 

sternite can be clearly seen to have a dark apical band. Seventh tergite with or without a 

pale basal band. Terrninalia not examined, unlikely to differ markedly from those of 

H. cottmmis. 
Addt $. Described from the holotype which is the only available specimen. 

Antenna much as in H. conrrnr&. Other external features as in the female. Terminalia 
(Fig. 27) with style, subapical lobe and apical tuft much as in H. coI~l~lt~~Gs. Distal claspette 

with harpago and a single tuft of rather stout, dark bristles recurved at the tips. Proximal 

clapette with a tuft of long setae more or less fused towards the base and bent near the base 
through almost a right angle. Paraprocts as figured. 
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Pupa. Described from the four associated skins mentioned above. Differs from that of 

H. scintillam as follows. Cephalothoras with seta I b&d, 2 and 3 b&d or t-r&d, 5 bifrd or 

Fig. 27. H. machddi. Male terminalia. dd. Distal claspette, pa. Paraproct, pd. Proximal 

claspette. 

&id, 7 single to trifid and g single or b&d. Metanotum (Fig. 28a) with seta IO having about 

3-6 branches and seta 12 about 2-4. Segment I with seta 4 having about 6-10 branches, 5 

single or bifid, IO bifid or tetrafid. Segment II (Fig. 28b) with seta 3 nearly four times as 
long as seta 2. Seta I missing from all specimens. Segment III with seta r single, 2 delicate, 

single or bifid, 3 missing in all cases, 4 bifid to tetrafid, 8 with about 6 branches, IO with 

about 3-6, II single or bifid. Segment IV with seta I single, 3 with about 6 branches, 8 
with about 3-4, II single or bifid. Segment V with seta 4 having about 5-7 branches, 5 
very long, single or bifid, 8 tr&d, IO with about 6 branches, II single or bifid. Segment VI 

with setae 2 and 3 single or b&id. Segment VII with seta 3 single to t&d, 4 single to 

tetrafid, 6 with 5-7 branches, 7 with 2-4, II with 1-2. Segment VIII with seta single to 

t&d, 7 t&id or tetrafid, Apical paddle seta single to trmd. 

Ln~a. (Fig. 29). Described from the four associated skins mentioned above. 
Antenna lightly spiculate, more or less unicolourous. Antenna1 tuft with 4-7 branches. 

Clypeal spines very long, slender, setiform. Mentum with g-10 teeth on either side of the 
main central tooth. Maxillary spine long, slender, setiform. Head seta A with about 8-12 
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H. tmcdon~ldi. Pupa. a. Metanotum, b. Segment II. 

I / /// / 

Fig. 29. H. tnncdonnldi. Larva. nrd. Mandible, wx. Maxilla. 
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branches, B with 3-5, C with 8-11, d with 16-20. Comb of about 1621 teeth of which a 

few of the most dorsal are spines, the remainder being uniformly fringed scales. Siphonal 
index at least 6, uncrushed. Pecten of 8-12 teeth most of which have one or two delicate 
basal denticles. Subventral seta bifid. Saddle incomplete, the distal edge spiculate in the 
neighbourhood of the caudal setae. Saddle hair bifid. Upper caudal seta trifid, lower single. 
Ventral brush with 8 setae of which the two most distal are b&id, the remainder being 

single, two of them proximal to the barred area. Anal papillae large and unequal. 

Breeding place. Bamboo. 

DISTRIBUTION. Malaya(B.M.). 

Heizmannia aureochaeta (Leicester) 
Dendrontyia arrreochaeta Leicester, St&. ht. med. Res. F.M.S., ~(3) : 255, Igo8 

TYPE: hololectotype 9, Jungle, 6 miles 6 om Kuala Lumpur, I : xii: 1903, G. F. Leicester, 

in B.M. (see p. 21). 

Readily distinguished from species other than H. macdotzaldi and H. stonei by the pale 

scaling on the posterior pronotum. 
Adult $?. Described f?om the hololectotype and three paratypes and one other specimen 

of Leicester’s without data (see p. 21). One paratype has the data “Jungle patch, Gombak 

Rd., 5th mile, Kuala Lumpur, 5/12/03”, another “Taken on person, Pahang Rd., Jungle, 
52 miles 6. Ruala Lumpur, mid-day, 26/3/03” and the third “Pahang Rd. jungle, 5% miles 

fr. &ala Lumpur, 8/g/03”. Also included in the description are three specimens from Ulu 

Gombak, dated xi: 1955, sent me by Mr. Macdonald and three others from the same 

locality dated xii: 195s. 

Palps and proboscis dark. Palps about a fifth of the length of the proboscis. Proboscis 
rather less than nine-tenths of the length of the front femur. Vertex with the usual pale 

markings except that there is a narrow line of pale scales of varying extent along the pos- 
terior margin of the eyes. Basal joint of antenna1 flagellum, where present, with rather con- 
spicuous pale scales. The maximum distance between the eyes somewhat greater than the 

width of one torus. Upper surface of anterior pronotal lobes dark except for the anterior 

edge. The scales over most of the posterior pronotum broad, flat and whiteish, those in the 

upper posterior corner dark. Scutal scales mainly with dull bronze reflection, but two of the 

Ulu Gombak specimens with a small but conspicuous pale spot immediately in front of 

the median lobe of the scutellum. Scutellar scales all dark. Integument of postnotum dark. 

Postnotal bristles golden or pale brown. Wing scales very broad, the plume scales on the 
middle third of vein 2.1 with about g-10 longitudinal striations (Fig. I of; p. 24). Anterior 

fork cell from rather less than three and a half times to about four times as long as its stem. 
Anterior surface of hind femur pale on about the basal three-quarters to four-fifths (Fig. 

30). Abdomen (Fig. 30) with basal lateral pale patches more extensively prolonged at the 

sides than in other species, reaching almost or quite to the posterior border on segments II, 
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III and VI and sometimes also on IV and V. These patches not extending far in towards the 

mid-line, visible from above only on segments V and VI. Segment VII without any basal 

Fig. 30. H. nureochneta. Left hind femur and abdomen. 

pale spot. Terminalia with atria1 plates and plates of IXth tergite very lightly sclerotized, 

the setal patch on the insula diffuse but recognizable. 

A&lt $. unknown. 

E&y stages. Unknown. 

Breeding places. Unknown. 
DISTRIBUTION. ? N. and S. Thailand * (Causey, Ig37:414), Malaya (Leicester, 

1908 : 257, KM.). 
I have not seen any Thailand material. Causey says that, “Although this species is a day 

feeder, the females never venture out in open sunlight in search of food. They were always 

found in moist, densely shaded areas. Specimens were collected in Bangkok, Bon Pin and 

Chieng Moeang.” 

Heizmannia stonei sp. n. 
TYPE: holotype $2, Ulu Langat, Selangor, 3 :vii: 1954, J. A. Reid, in B.M. This species 
closely resembles H. coq’lex Theobald, the type locality for which lies just outside the 
Indomalayan area in the Dawna Hills of southern Burma. It appears to differ from H. COW 

plex mainly in the presence of pale scales on the scutellum and postnotum. Unfortunately 

I have not been able to examine the types of H. cottlplex which are in the Indian Museum. 

* In the first paper in this series (Mattingly, x957: 29, 46) records of Ficulbia minima and F. hzotwnxis from Bangkok 
were listed as from N. Thailand. Since, however, Bangkok lies just within the Indomalayan area as here defined 
(Mattingly, rg57:7, Fig. I) records from this locality will be quoted in future as from S. Thailand. 
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I have, however, seen two specimens from Assam which were compared with the types by 

Barraud (1929 his: 263) and are now in the British Museum. These differ from my material 

in having no scales on the postnotum and those on the scutellum entirely dark. Until topo- 
typical material is available for comparision it must be presumed that the darker form is 

H. complex. Neither Theobald in his type description(IgIob : 3 I) nor Causey, who recorded 
H. complex from Thailand (Ig37:414), mentions pale scales in either of the positions indi- 

cated. This species is named after Dr. Alan Stone, who supplied me with a part of the 

material, in recognition of his many distinguished contributions to mosquito studies. 

Adult 9. Th e o f ll owing description is based on the holotype, 4 paratypes from Ulu 

Gombak and one from “10th mile, Banting Road”, Selangor and one paratype from Rong 

Kwang, Prae Province, Thailand, 13 : xi: 1952, M. Ratanapradith, which is in the U.S. 
National Museum and was kindly lent me by Dr. Stone. The Malayan specimens are all in 

the British Museum. 
Palps and proboscis dark. Palps from about one-sixth to one-fifth of the length of the 

proboscis. Proboscis from slightly shorter than to slightly longer than the front femur, 

usually the former. Scales on basal joint of antenna1 flagellum pale. The specimen from 
Thailand has numerous broad, flat pale scales on the clypeus. These are absent from the 

Malayan specimens from which they may have been lost by rubbing. Vertex with a more or 
less complete pale border to the eyes which are separated by at most a little more than the 
width of one torus. Anterior pronotal lobes pale along the anterior border, dark behind. 

Posterior pronotum with numerous broad, flat pale scales. 1-2 postspiracular bristles pre- 
sent. Scutal scales with rather dull blue, green and purple reflections. Apical pale scales 

present on all three lobes of the scutellum and a few pale scales present on the scutum 
immediately in front of the mid-lobe of the scutellum at least in the majority of specimens. 

Fig. 3 I. H. rtonei. Abdomen and anterior surface of hind femur. 
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Bristles on postnotum pale, accompanied by a number of broad, flat pale scales which are 
best preserved in the Thailand specimen (Fig. 7b, p. 17). Wing scales narrow, the plume 

scales on the middle third of vein 2.1 with about 5 longitudinal striations (Fig. I pi, p. 24). 

Anterior fork cell about two and a half to two and three-quarter times as long as its stem. 

Hind femur (Fig. 31) with pale basal stripe on anterior surface nearly reaching the tip 

below. Pale basal lateral patches on abdominal tergites in some cases extending inwards 
almost to the mid-line on segments IV-VI or V-VI, in other cases not. Segment VII with 
or without a median basal pale spot. Sternites I and II entirely pale. Remainder with dark 

apical bands. 
AdrEt $_ Unknown. 

EarZy stages. Unknown. 

Breeditzg places. Unknown. 

DISTRIBUTION. N. Thailand (U.S.N.M.), Malaya (B.M.). 

Heizmannia achaetae (L&ester) 

Dendt-oniyia achaetae Leicester, Sfrrd. Inst. riled.. Res. EMS., 3(3) : 257. 

Haenlagogzrs achaetae Edwards, Idiarl J. med. Res., IO: 450, 1922 and Gelzera Imectonm, 

Fast. 194: 179, 1932. 

TYPE: holotype 9, Jungle patch, 5 th mile, Gombak Road, &ala Lumpur, 17 : xii: 1903, 

G. F. Leicester, in B.M. 

As noted above (p. 20) this is a very different species from any other in this genus. 

When more is known about it it may be necessary to transfer it to another genus. It 
certainly deserves a separate species group or possibly subgenus. Nevertheless it keys quite 

easily with Heizmamia and would probably be placed in this genus on superficial inspection 

by anyone familiar with the Indomalayan fauna. 

The following description is based on the holotype and six other females labelled 

“Gombak, 16th mile” with dates in November and December, 1955, kindly sent me by 

Mr. Macdonald. 
A&t 9. Palps and proboscis dark. Palps about one-sixth of the length of the proboscis 

or rather less. Proboscis approximately equal in length to the front femur. Markings of 

vertex as in other species of the genus but the lateral pale spots rather more extensive and 
the scales of which these and the median pale spot are composed more brightly metallic. 

No pale rim round eyes. Basal joint of antenna1 flagellum with dark scales. Distance be- 

tween eyes at most equal to the width of one torus. Upper surface of pronotal lobes (Fig. 
ga, p. 21) and all but the extreme upper portion of the posterior pronotum covered with 
bright metallic silvery scales. Scutal scales mainly with reddish purple reflections shot with 

gold. Mid-lobe of scutellum with broad silvery scales. Lateral lobes dark. Integument of 
postnotum dark. Postnotal bristles entirely absent. Wing scales broad or moderately broad, 

the plume scales on the middle third of vein 2.1 with about 6-8 longitudinal striations 
&#*-A941 
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(Fig. 118, p. 24). Anterior fork cell less than twice as long as its stem. Anterior surface of 
hind femur (Fig. 32) pale on about the basal three-fifths, the basal portion of the dark dorsal 
stripe narrower than in other Indomalayan species. Fore and mid-claws (Fig. gc, p. 21) 

strongly toothed (a distinction from all other species in the genus). Abdomen (Fig. 32) with 

Fig. 32. H. aclznetae. Left hind femur and abdomen. 

basal lateral patches strongly metallic, silvery, shallower than in other species of the genus, 

not reaching the posterior edge of the tergite on any segment posterior to the first. Tergites 
V-VII with broad silvery basal bands, sometimes incomplete in the middle on segment V. 

Seventh sternite dark, the others with silvery basal bands. Terminalia (Fig. 8b, p. IS) 

differing from those of other members of the genus in having the ninth tergite completely 
sclerotized and a bilobed postgenital plate. 

Ad& $. Unknown. 
Early stages. Unknown. 

Breeditzg places. Unknown. 

DISTRIBUTION. ? S. Thailand (Causey, Ig37:414), Malaya (Leicester, Igo8:258, 

B.M.). 
I have not seen any material from Thailand. Causey says that “females were collected 

f;om a horse in Bon Pin, November, 1953”. 

ZOOGEOGRAPHY 

The genus Heixnlamia is of particular interest in that it is annectent between a number of 

Old and New World groups of Culicini. Among the Old World Agdine genera it is 

particularly close to Acdes itself. Its resemblance to the New World Haerlzagoglts and the 
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sabethine genera has already been noted (p. 5). In the light of this it is perhaps not surpris- 
ing to find that Heixrnnnnia has a much more northerly distribution along the western 

shores of the Pacific than have most tropical groups. 
The presence of relict populations of Heixtnamia hi in the Hangchow area and in 

Korea (p. 20) indicates that this species must at one time have extended at least as far north 
as the Mukden area. The same area (which has long been predicated as a refuge during the 

glacial period) was apparently also reached at one time by group A of A&s subgenus 
Stegottlyia whose natural distribution is now exclusively Ethiopian (Mattingly, 1953 : 5). The 

failure of Heixttzantzia to achieve SO extensive a distribution as Stegolnyin may be attributed 
to its much greater dependence on the forest environment. That it has spread as far north 
as it has may be attributed to the ameliorating effect on temperature and humidity of 

ocean currents, a factor not perhaps always given sufficient weight in considering the 

distribution of insects. 
The apparent absence of Heixrplnfztzin from Java, Celebes, the lesser Sunda Islands and 

almost the whole of the Australasian Region is certainly due in part to climatic factors 

(possibly exaggerated by d e orestation in Java), but it seems likely to be due also to the f&t f 
that this genus originally spread down into the Indomalayan area from the north. At the 

present time it is certainly very well represented in the general area of the Himalayan foot- 
hills, and the British Museum has a number of undescribed species from Assam. 

Summary 
Nine species of Indomalayan Heixtt~atuzia are recognized, including three new to science. 

H. yilosa Brug and H.ftrnerea Leicester are sunk as synonyms of H. scintillates Ludlow. An 
examination of the type of H. i&a Theobald shows that the species described under this 

name by Leicester, Edwards and Barraud is distinct, and this is therefore redescribed as 
H. rei& sp. n. Another new species, H. stotzei, is described from N. Thailand and Malaya and 

a third, H. tmdotzddi, from Malaya only. H. achetae Leicester is transferred to Hej,zt~mn& 

t;om the genus Haetnagogrrs where it was formerly placed, and it is shown that the latter is 

purely Neotropical. A specimen of H. scidhs Ludlow, the type species of the genus, is 

described for the first time. It is the first specimen other than the type to be recorded. 
Lectotypes are designated for all species of the genus for which this is necessary. Two species 

groups are recognized, H. nchaetae being placed in one of them and the remaining species 

in the other. New generic and subgeneric keys to the Cuhcini, applicable on a world basis, 
are presented. They will be expanded in later papers in the series They are believed to in- 

clude the first world key to pupae yet produced. H. /ii WU is recorded for the first time 
from Korea, and it is pointed out that the presence of apparently isolated populations here 
and in the Hangchow area argues its former presence in the eastern glacial wooded refuge 
of Reinig where it would have mingled with various holarctic and evenEthiopian elements. 

The genus is considered to have entered the Indomalayan area from the north. Its present 
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restricted distribution is probably due to an exclusive dependence on the forest environ- 
ment. Other new records include H. reidi and H. ? greerzi Theobald from northern Thailand 

and H. metallica from Tarakan. 
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