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M osquitoes are of g reat im portance in M edical Entom ology m ainly because they  can 
ac t as vectors of various pathogens. In fo rm ation  on th e  biology and  behaviour of the  
vector species is essential to  effectively control the  transm ission of m osquito-borne 
diseases. In  such studies it  is som etim es desirable to  be able to  identify  the  vector species 
in its im m ature stages. The taxonom y of the  larval m osquitoes has been worked ou t 
widely. The pupal stage did  no t receive such a tten tio n , m ainly  due to  its short duration . 
The larval and  ad u lt anopheline m osquitoes of our region is ra th e r well worked out, b u t 
there is a  big gap in our knowledge of the  im m ature  stages of culicine and  the  pupae of 
anopheline m osquitoes. The presen t w ork was undertaken , m ainly, to  fill th is gap. The 
pupal chaeto taxy  of five comm on anopheline m osquitoes from  D acca have been described 
in th is paper.

Historical
There have been several different systems of notation for the larval and pupal hairs of mosquitoes. Consequently, uniformity in the nomenclature, particularly of the abdominal setae, is absent. Magpie (1920) described, named, and numbered the pupal hairs of Aedes aegypti for the first time. Maceie & 'Ingram (1920) applied the same nomenclature, as in Aedes, to the pupae of Culex species. Maceie’s notations and nomenclature of the pupal chaetotaxy have been followed by many workers. Senevet (1930) studied the chaetotaxy of anopheline pupae, especially of the European and Mediterranean species. His description of the various pupal hairs is somewhat different from those of MACEIB. Senevet, how- over, did not include the cephalothoracic hairs in Ms work. Christophers (1933) gave brief and provisional description of the Indian anopheline pupae, where he largely used SlNEVET’s nomenclature with slight modification. Crawford (1938) pointed out the inconsistency of Senevet’s treatment of the ventral abdominal hairs of anophelines and proposed a new nomenclature for these setae, using word names. Taylor (1943) modified Senevet’s system by using arabic numerals instead of roman.In  reviewing the history of the nomenclature of chaetotaxy of mosquito pupae CHRISTOPHERS (1960) referred to the very complete study of the pupal abdomen by Baisas between 1934 and 1938, who adopted with some modifications the scheme of notation introduced by Maceie (1920) and developed by Senevet (1930) and Christophers (1933). TMs scheme of notation was adopted by Edwards (1941) and was subsequently followed by many other workers. Edwards (1941), however, changed the designation of the large dorsal plumose hair of the 1st abdominal segment from ‘dendritic tu ft’ to ‘float hair*.As a result of observations on a large number of genera Knight & Chamberlain (1948) found the earlier nomenclature of the pupal chaetotaxy unsatisfactory for at least two reasons. (1) None of them included all the known elements of the chaetotaxy, and (2) all the systems employed mixed type of name designations (words, numerals, symbols, and letters), a condition which, according to them, introduced unnecessary difficulties into the mechanical handling of the nomenclature. They found that, in general, it was possible on the basis of (a) similarities in relative position, and (b) degree of development to  establish homologies for the setae of abdominal segments I —VII, both between hairs of each segment of the abdomen and also between the hairs of equivalent segments of the different genera studied. However, they admitted “that homologies based on only these two points will be subject to error, but until additional or better criteria are described these must largely do” . Knight & Chamberlain (1948) used a nomenclature of arabic numerals (0—13) to the setae and ‘hairless setal ring’ of the segments I  —VII, beginning at the dorsal mid-line and extending laterally and ventrally to the ventral mid-line. The hairs of segment VIII and IK  were arbitrarily named with arabic numerals. Belkin (1954 in Christophers 1960) pointed out that the hairless setal ring should not be included in the nomenclature of the pupal chaetotaxy since it appears to he a sensillum.
Knight & Chamberlain (1948) did not attempt to homologize the elements of the larval and pupal chaetotaxy. The study of homologies between larval and pupal chaetotaxy by several workers, especially Baisas and P agayon, showed the evident homologies between larval and pupal chaetotaxy. On the basis of such works Belkin (1952) put forward a system of notations for the pupal setae and subsequently suggested a few corrections (BELKIN 1953). This system of notation is now in general acceptance (Christophers 1960). Later, Belkin (1960) observed nerve connections between the external hairs of the fourth instar larva and the internal developing hairs of the pupa. He noted that these connections provided, for the first time, an absolute criteria of ontogénie homology of the elements of the mosquito chaetotaxy. However, 

Barr & Myers (1962) showed, from a study of the nerves connecting larval and pupal setae, that some of the setae in the larva changed their position in the pupal stage. Accordingly, they suggested a few alterations in the pupal notations proposed by Belkin. These modified notations were followed by Service (1970).
Christophers (1960) rightly pointed out that alterations of the notations beyond a certain point lead to confusion. Moreover, there are important works dealing with the pupae of various regions of the world where notation has been that used
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by E dwards or earlier workers. Therefore, he gave, for convenient cross reference, the original notations by Maofie, the modification by Baisas as used by Edwards, the consecutive numbers used by Knight & Chamberlain, and the final notations of Belkin in a tabular form (Christophers 1960, Table 21).In  the present work the notations proposed by Knight & Chamberlain (1948) for the various pupal hairs on the céphalothorax and abdominal segments I —V III have been followed, mainly because the homology of the pupal hairs with the larval hairs was not studied. The anal flap and the paddles are regarded as representing segment IX . The terminal hair a t the posterior end of the paddle, known as paddle hair, was designated as hair P by Magpie (1920), Taylor (1943), and Holstein (1954); Senevet (1930) designated it by the arabic numeral 4; Knight & Chamberlain (1948) by 8; and Belkin (1953) by 9. The sub-terminal accessory paddle hair was designated as hair 5 by Senevet (1930); hair 7 by Knighp & Chamberlain (1948); hair 8 by Belkin (1953); and hair ap by Taylor (1943) and Holstein (1954). Since all these names were given arbitrarily and to avoid confusion with the numeral designations in other abdominal segments, the- paddle hair and accessory paddle hair have been designated as hair P  and ap, respectively in this paper.In the descriptions of the chaetotaxy the figures in the parenthesis after setal numbers show the range of branching and the usual number of branches. The abdominal hairs have been described as very long, long, medium, or small according to the following criteria. Hairs smaller than half the length of the succeeding segment have been called small; about half the length of the succeeding segment — medium ; more than half the length of the succeeding segment — long ; and those longer than the succeeding segment — very long.

Materials and methods
Eggs, larvae, or pupae of mosquitoes were collected from various places in and around Dacca city, and these were reared in the laboratory. The pupal skins were mounted on glass slides for examination. The specific identifications were made from the reared adult mosquitoes. The pupal skins were preserved in 70% ethyl alcohol immediately after emergence of the adults to avoid rolling or breakage. The preserved pupal skin was passed through grades of alcohol and mounted in Canada balsam through xylene. The céphalothorax of the pupal skin was carefully separated from the abdomen under a, stereoscopic binocular microscope; the metathorax, however, was kept with the abdomen. Thereafter, the céphalothorax, was flattened by cutting through the mid-dorsal line, behind the ecdysial cleavage, with the help of a needle. Some- whole pupae were also mounted in balsam. ‘The descriptions of the pupae are based on observations of ten specimens of each species.

Detailed pupal chaetotaxy oî the various species studied
A nopheles (M yzom yia ) va g u s  D osxtz 
(Plate I, Pigs. 1 -3 )

C é p h a lo th o r a x :  T rum pets of m edium  size, m em branous, abou t 3 tim es longer th a n  
the  w idth  a t  the  apex. M ost of the  cephalothoracic hairs small, a few m oderately  developed. 
Seta 1 (1 -3 ,2 ) ;  2 (1 -3 ,2 ) ;  3 (2 -3 ,2 ) ;  4 (1 -3 ,2 ) ;  5 (2 -4 ,3 ) ;  6 (1 -2 ,2 ) ;  7(2); 8(1); 9 (1 -2 ,1 ) ;  
10(1); 1 1 (1 -2 ,1 ); 12 (1 -3 ,2 ).
A b d o m e n :  Paddles n o t oval, m id-rib  p resen t; lower tw o-th irds of the  paddle fringed,, 
ending w ith  the  paddle hair. In  segm ent I I  the  dorsal hair 5 is displaced an teriorly  from  
its  usual position near the  posterior m argin  of the  segm ent. In  segm ent V I hair 4 is in te rn a l 
to  hair 2. Setae 1 and  13 always single and  m inute. D orsal hairs 3, 4, .6, and  7 in segm ents 
I I - V I I  usually  small. V entral hairs 9, 10, 11, and  12 in segm ents I I I  —V II usually  
small, in some of the  posterior segm ents seta 10 and  11 become m oderatley  elongated. 
Segm ent I  : Seta 2 (long, dendroid ; 7 — 9 m ain  branches, each branch  ram ifies fu rth er to  
form  m ore th a n  62 branches); 3(1 —2,1); 4(1 —3,1); 5(1 —3,2); 6(2 —3,2); 7(1); 8(1);. 
10(1 — 2,2). Setae 3 to  6 sm all; 7, 8, and  10 long.
Segm ent I I : Seta 1(1); 2(5 —8,6) m edium ; 3(1 — 3,3); 4(3 — 6,4); 5(1 — 3,1) sm all; 6(2 —4,3) 
7(1) m edium ; 8(1) stou t, very  sm all; 9(absent); 10(1 — 3,2) shifted dorsally; 11(1); 12 and  
13 absent.
Segm ent I I I :  Seta 1(1); 2(4 —7,5) long; 3(1 —4,1) strong ; 4(3 —6,5); 5(3 —6,5) medium;. 
6 (1 -2 ,1 ) ;  7 (1 -3 ,1 ) ;  8(1) small, s to u t; 9 (1 -2 ,1 ) ;  10(1); 1 1 (1 -3 ,1 ) ; 1 2 (1 -2 ,1 ); 13(1). 
Segment IV : Seta 1(1); 2 (3 -6 ,4 )  very  long; 3 (2 -3 ,3 ) ;  4 (3 -5 ,3 ) ;  5 (3 -5 ,3 )  very long;. 
6(1); 7(1); 8(1) small, s tou t, som etim es spiny; 9(1 —2,1); 10(1 — 2,1); 11(1); 12(1); 13(1). 
Segm ent V : Seta 1(1); 2(1) very  long; 3(3 —4,4); 4(1 —2,2); 5(3 —4,3) long, sometimes, 
very  long; 6 (1 -3 ,2 ) ;  7 (1 -2 ,1 ) ;  8(1) small, spiny; 9 (1 -2 ,1 ) ;  1 0 (1 -2 ,1 ) ; 11(1); 12(1);, 
13(1).
Segm ent V I: Seta 1(1); 2(1) strong, very  long; 3(3 —5,3); 4(1); 5(3 —4,3) long; 6(1 —2,1);. 
7(1 —2,1); 8(1) m edium , spiny, strong, inw ardly curved; 9(1); 10(1); 11(1); 12(1); 13(1). 
Segm ent V II: Seta 1(1); 2(1) very  long, strong; 3(3 —4,3); 4(1 —2,1); 5(3 —4,4) long; 
6(1 —2,1); 7(1); 8(1) m edium , spiny, inw ardly curved; 9(1 —2,1); 10(1); 11(1); 12(1); 
13(1).
Segm ent V II I :  Seta 1(1) on the  posterio r half of the  segm ent; 5(1) sm all; 8(11 — 15,14) 
m edium , tu f te d ; 13(1).
Segm ent IX : Seta P ( l)  long, s trong ; ap (1) small.
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E x p la n a tio n  of all F iguresThe cephalothoracic drawings are of skins opened along the dorsal midline with the outer surfaces up. All the metathoracic and abdominal drawings show the ventral surface on the left and the dorsal surface on the right. In  each case the first segment shown is the metathorax.
Plate I. Anopheles vagus: Eig. 1. Metathorax and abdomen. — Eig. 2. Céphalothorax. — Fig. 3. Respiratory trumpet

A n o p h e les  (M y so m y ia )  su b p ic tu s  G r a s s i  
(Plate II, Figs. 4 -6 )

C é p h a lo th o r a x :  T rum pet m em branous, ab o u t tw o tim es longer th a n  the  w idth  a t  th e  
apex. The eephalothoraeio hairs are sm all to  m edium  in size. Seta 1(1 — 3,2); 2(2 — 3,3); 
3 (2 -3 ,3 ) ;  4 (1 -4 ,2 ) ;  5 (2 -6 ,2 ) ;  6(1); 7 (2 -3 ,2 ) ;  8 (1 -2 ,1 ) ;  9 (1 -2 ,1 ) ;  1 0 (1 -2 ,2 ) ;
1 1 (1 -3 ,2 ); 1 2 (1 -2 ,1 ).
A b d o m e n :  Paddles m ore or less oval, sem i-transparen t, lower tw o-th irds fringed a t  the  
m argin, m id-rib  prom inent. In  segm ent I I  ha ir 5 is displaced an teriorly  from  its usual 
position near the  posterior m argin of the  segm ent. In  segm ent V I hair 4 is in te rn a l to  
hair 2. Seta 1 and  13 always single and  m inu te . D orsal hairs 3, 4, 6, and  7 in segm ents 
I I  —V II usually  small. V entral hairs 9, 10, 11, and  12 in  segm ents I I I  —V II small. 
Segm ent I :  Seta 2 (long, dendroid; th e  base of the  dendritic tu f t  first divides into two 
m ain  branches, each of these divides in to  3 or more branches, which divide fu rth er to  
form  m ore th a n  62 branches); 3(1 —2,1); 4(2 —7,3); 5(3 —5,4); 6(2 —3,3); 7(1); 8(1); 
10(1 — 2,2). Setae 3 to  6 sm all; 7, 8, an d  10 m edium  to  long.
Segment I I :  Seta 1(1); 2 (5 -9 ,7 )  sm all; 3(1) strong ; 4 (3 -6 ,5 ) ;  5 (1 -3 ,1 ) sm all; 6 (2 -3 ,2 ) ;  
7(1); 8(1) very  small, s to u t; 10(2) small, sh ifted dorsally. Setae 9, 11, 12, and  13 absent. 
Segm ent I I I :  Seta 1(1); 2(3 —7,5) long; 3(1); 4(3 —5,4); 5(3 —6,5) m edium ; 6(1 —2,1);. 
7(1); 8(1) very  small, s to u t; 9 (1 -2 ,1 ) ;  1 0 (1 -2 ,1 ) ; 1 1 (1 -3 ,1 ); 12(1); 13(1).
Segment I V : Seta 1(1) ; 2 (1 -3 ,3 )  very  long; 3 (3 -4 ,3 ) ;  4(1 - 3 ,3 )  ; 5 (2 -4 ,4 )  long; 6 (1 -2 ,2 ) ;: 
7(1); 8(1) small, s to u t; 9(1); 1 0 (1 -2 ,1 ) ;  11(1); 12(1); 13(1).
Segment V : Seta 1(1) ; 2(1) very  long; 3 (3 -4 ,3 )  ; 4(1) ; 5 (2 -3 ,3 )  long; 6 (1 -3 ,3 ) ;  7 (1 -2 ,1 ) ;  
8(1) small, sp iny; 9(1); 1 0 (1 -2 ,1 ); 11(1); 12(1); 13(1).
Segm ent V I: Seta 1(1); 2(1 —2,1) very  long; 3(3); 4(1); 5(2 —3,3) long; 6(1); 7(1); 8(1> 
m edium , spiny, inw ardly curved; 9(1—2,1); 10(1); 11(1); 12(1); 13(1).
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Plate II . Anopheles subpictus : Fig. 4. Metathorax and abdomen. — Fig. 5. Céphalothorax. — Fig. 6. Respiratory trumpet

Segm ent V II :  Seta 1(1); 2 (1 -2 ,1 )  very  long; 3 (2 -4 ,3 ) ;  4(1); 5 (2 -3 ,3 )  long; 6(1); 7(1); 
8(1) m edium  to long, spiny, inw ard ly  curved; 9(1 —3,1); 10(1); 11(1 —2,1); 12(1 — 2,1); 
13(1).
Segm ent V III  : Seta 1(1) on the  an terio r h a lf of the  segm ent; 5(1) sm all; 8(4 — 10,7) m edium ; 
13(1).
Segm ent IX : Seta P ( l)  long, s trong ; ap (l)  small, a little  an terio r to  P  and  ex ternal to  the  
m id-rib of the  paddle.

A nopheles (M yzom yia ) annu laris  V a n  d e b , W tjlp 
(Plate III, Pigs. 7 -9 )

C é p h a lo th o r a x :  T rum pet m em branous, abou t three tim es longer th a n  the  w id th  a t 
the  apex. Most of the  cephalothoracic hairs small, a few m oderately  developed. Seta 
1 (1 -5 ,3 ) ;  2 (1 -4 ,1 ) ;  3 (3 -5 ,3 ) ;  4(1 - 3 ,2 ) ;  5 (2 -5 ,3 ) ;  6 (1 -3 ,1 ) ;  7 (1 -2 ,2 ) ;  8(1); 9 (1 -2 ,2 ) ;  
10(1); 1 1 (1 -3 ,2 ); 1 2 (1 -2 ,1 ).
A b d  o m e n : Paddles n o t oval, m ore or less sclerotized; lower tw o-th irds of the  paddle 
fringed a t  the  m argin. In  segm ent I I  ha ir 5 shifted an teriorly  from  its  usual position  near 
the  posterior m argin  o f the  segm ent. In  segm ent V I hair 4 is in te rna l to  hair 2. Setae 1 
and  13 always single and  m inute. V entral hairs are absen t in segm ent I  and  I I .  Dorsal 
hairs 3, 4, 6, and  7 in  segm ents I I —V II small. V entral hairs 9 to  12 in  segments I I I  —V II 
sm all; seta  11, am ong these setae, te n d s  to  be larger.
Segm ent I :  Seta 2 (long, dendroid , m oderately  strengthened; the  base generally divides 
into  8 p rim ary  branches w hich d iv ide and  redivide to  form  more th a n  68 branches, usually  
65 branches); 3(1); 4 (1 -3 ,2 ) ;  5 (1 -3 ,1 ) ;  6 (1 -2 ,1 ) ;  7 (1 -2 ,1 ) ;  8 (1 -3 ,1 ) ;  1 0 (1 -2 ,1 ). 
Setae 3 to  6 sm all; 7, 8, and  10 sm all to  m edium .
Segm ent I I :  Seta 1(1); 2(5 — 10,6) sm all; 3(1) strong; 4(3 —7,5); 5(2 —5,3); 6(3 —5,3); 
7(1); 8(1) very  small, s to u t; 10(2—5,3) small, shifted dorsally.
Segm ent I I I  : Seta 1(1) ; 2(4 — 6,5) sm all; 3(1) strong; 4(3 — 5,4) ; 5(5 — 8,6) sm all; 6(1 — 3,3) ; 
7 (2 -4 ,2 ) ;  8(1) small, s to u t; 9 ( l - 4 .3 ) ;  1 0 (1 -3 ,1 ) ; 1 1 (1 -3 ,1 ); 12(1); 13(1).
Segm ent IV : Seta 1(1); 2 (3 -7 ,4 )  long; 3 (3 -4 ,3 ) ;  4 (2 -4 ,4 ) ;  5 (4 -5 ,4 )  long; 6 (1 -2 ,1 ) ;  
7 (1 -3 ,2 ) ;  8(1) small, s tou t, sp iny ; 9(1 —3,2); 1 0 (1 -3 ,2 ); 11(1); 12(1); 13(1).
Segm ent V : Seta 1(1); 2(1) very  long, strong; 3(3); 4(1 —2,1); 5(2 —3,3) long; 6(1 —3,1); 
7 (1 -2 ,2 ) ;  8(1) spiny, strong; 9(1 —3,1); 1 0 (1 -3 ,2 ) ; 11(1); 12(1); 13(1).
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Plate III. Anopheles annularis: Pig. 7. Metathorax and abdomen. — Pig. 8. Céphalothorax. — Pig. 9. Respiratory trumpet

Segm ent V I: Seta 1(1); 2(1 —2,1) very  long; 3(3); 4(1); 5(2 —3,3) long; 6(1); 7(1 —2,1); 
8(1) spiny, strong, s to u t; 9(1 —2,1); 10(1); 11(1 — 2,1); 12(1); 13(1).
Segm ent V II: Seta 1(1); 2(1) very  long; 3(2 —3,3); 4(1 —2,1); 5(2 — 3,2) long; 6(1); 
7(1 —2,1); 8(1) small, spiny, tip  slightly  curved; 9(1 —2,1); 10(1); 11(1); 12(1); 13(1). 
Segm ent V II I :  Seta 1(1) on the  posterio r h a lf of the  segm ent; 5(1 —2,1) sm all; 8(7 — 12,10) 
m edium , tu f te d ; 13(1).
Segm ent IX :  Seta P ( l)  long, strong; ap  (1 — 2,2) small.

A n o p h e les  (A n o p h eles) h y rca n u s  v a r .  n ig e r r im u s  G il e s  
(Plate IV, Tigs. 10-12))

C é p h a lo th o r a x :  T rum pets a little  w ider  a t  the  apex than  its  length. Cephalothoracic 
hairs m edium . Seta 1 (2 -3 ,3 ) ;  2 (2 -3 ,2 ) ;  3 (1 -3 ,2 ) ;  4 (2 -3 ,2 ) ;  5 (2 -3 ,2 ) ;  6 (1 -2 ,2 ) ;  
7(2); 8(1); 9 (1 -2 ,2 ) ;  10(1 — 2,1); 1 1 (2 -4 ,2 ) , 1 2 (1 -2 ,2 ).
A b d o m e n :  Paddles oval, provided w ith  delicate m id-rib ; m iddle area of the  m argin 
slightly fringed. In  segm ent I I  ha ir 5 shifted an teriorly  from  its usual position  near the  
posterior m argin  of the  segm ent. In  segm ent V I hair 4 is in ternal to hair 2. Seta  1 m inu te  
and  branched. Seta 13 always single an d  m inute. Dorsal hairs 3, 4, 6, and  7 in  segm ents 
I I  —V II small. All the  ven tra l hairs small.
Segm ent I :  Seta 2 (long, dendroid, m oderately  developed, more th a n  75 branches); 
3 (5 -7 ,6 ) ;  4 (2 -3 ,3 ) ;  5 (3 -4 ,3 ) ;  6(1 —2,2); 7(1); 8(1); 1 0 (1 -3 ,3 ). H a ir 10 long, all the  
others small. V entral hairs absent.
Segm ent I I :  Seta 1 (2 -3 ,2 ) ;  2(8-14=,13) small, b ru shy ; 3 (2 -3 ,2 ) ;  4 (5 -7 ,6 ) ;  5 (1 -2 ,2 )  
sm all; 6(1 —2,2); 7(1 —2,2); 8(1) very  sm all; 10(1 — 3,2) small, shifted dorsally ; 11(1 — 3,1). 
V entral hairs 9, 12, and  13 absent.
Segm ent I I I :  Seta 1(2 —3,3); 2(15 — 20 or more) small, b rushy ; 3(5 —7,6); 4(6 —7,7); 
5(15 —20 or more) small, b rushy  ; 6(1 — 2,2); 7(1 —2,2); 8(1) stou t, sp in y  ; 9(1) ; 10(1 — 2,2) ; 
1 1 (1 -2 ,2 ) ; 1 2 (1 -2 ,1 ) ; 13(1).
Segm ent IV : Seta 1(2 —4,4); 2(10 — 17 or more) small, brushy; 3(4 —5,4); 4(7 —8,7); 
5(20 — 25 or more) small, b ru shy ; 6(1); 7(1); 8(1) spiny; 9(1 —2,1); 10(1 — 2,2); 11(1); 
1 2 (1 -2 ,1 ) ; 13(1).
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Plate IV. Anopheles hyrcanus var. nigerrimus : Pig. 10. Metathorax and abdomen. — Pig. 11. Céphalothorax. — Pig. 12. Respiratory trumpet

Segment Y : Seta 1(2 — 3,3); 2(11 — 14 or more) m edium , b ru shy ; 3(1 —2,2); 4(5 —6,6); 
5(20 — 25 or more) m edium , b ru sh y ; 6(1 —3,1); 7(1); 8(1) small, s tou t, sp iny; 9(1 —2,1); 
1 0 (1 -3 ,2 ); 11(1); 1 2 (1 -2 ,1 ); 13(1).
Segm ent V I: Seta 1(2 —3,3); 2(3 — 7,5) m edium ; 3(4 —6,4); 4(1 —2,2); 5(15 — 20 or more) 
m edium , b ru shy ; 6(1 —2,2); 7(1); 8(1) small, stou t, spiny; 9(1 —2,1); 10(1); 11(1); 12(1); 
13(1).
Segm ent V II: Seta 1(2 —3,2); 2(2) m edium ; 3(2); 4(3 —4,3); 5(2 —7,2) m edium ; 6(1); 
7 (1 -2 ,1 ) ;  8(1) small, s tou t, sp iny ; 9 (1 -3 ,3 ) ;  10(1); 1 1 (1 -2 ,2 ) ; 1 2 (1 -2 ,2 ) ; 13(1).
Segm ent V II I :  Seta 1(1 —2,2) on th e  an terio r half of the  segm ent; 5(1) sm all; 8(5 — 17,10} 
small, the  hairs arising from  a m ed ian  s to u t and  spiny s tru c tu re ; 13(1).
Segm ent IX : Seta P  (2 — 3,2) sm all, strong; ap (1) small, an terio r to  h a ir P .

A n o p h eles  (A n oph eles) b a r b ir o s tr is  V an d i e  W tjlp 
(Plate V, Pigs. IS -15)

C é p h a lo th o r a x :  T rum pets m em branous, wider a t the  apex th a n  its  length. Seta 1(2); 
2(2); 3 (2 -3 ,2 ) ;  4(1 -  3,2) ; 5 (2 -3 ,2  ) ; 6(1 -  2,1) ; 7 (2 -3 ,2 )  ; 8 (1 -2 ,1 )  ; 9 (1 -2 ,1 )  ; 1 0 (1 -3 ,2 ) ; 
1 1 (2 -3 ,2 ); 1 2 (1 -3 ,2 ).
A b d o m e n :  Paddles oval, s trengthened  by  mid-rib, p a r t of the  m argin fringed. In  
segm ent I I  hair 5 shifted an terio rly  from  its usual position near the  posterior m argin  o f 
the  segm ent. In  segm ent V I hair 4 is in ternal to  hair 2. Seta 1 m inu te  and  branched. 
Seta 13 always single and  m inute. Dorsal hairs 3, 4, 6, and  7 in segm ents I I —V II usually  
small. V entral hairs small in all segm ents.
Segm ent I  : Seta 2 (long, dendro id , the  base divides in to  several branches which divide 
fu rther to  form  m ore th a n  70 branches); 3(1 —4,2); 4(2 —3,3); 5(1 —6,3); 6(2); 7(1); 8(1); 
10(1 — 3,2). Seta 7 long, others sm all to  m edium  in size.
Segm ent I I :  Seta 1 (1 -2 ,2 ) ; 2 (5 -6 ,5 )  sm all; 3(1); 4 (5 -8 ,6 ) ;  5 (2 -4 ,  2) sm all; 6 (2 -3 ,2 ) ;  
7(1 —2,1); 8(1) spiny, very sm all; 10(1 — 2,1) shifted dorsally ; o ther ven tra l hairs 
absent.
Segm ent I I I :  Seta 1(1 —2,2); 2(12 — 20 or more) small, b rushy ; 3(4 —6,6) b ru shy ; 4(7 —9,9) 
b ru shy ; 5(12 — 25 or more) m edium  to  long, brushy; 6(1 —2,1); 7(1—2,1); 8(1) sm all, 
strong, spiny; 9(1); 10(1); 11(1 — 2 ,1); 12(1 — 2,1); 13(1).
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Plate V. Anopheles barbirostris: Fig. 13. Metathorax and abdomen. — Fig. 14. Céphalothorax. —Pig. 15. Respiratory trumpet

Segm ent I V : Seta 1(1 —2,1); 2(15 — 20 or more) m edium  to  long, b ru shy ; 3(3 —5,3); 
4(5 —7,5); 5(20 — 30 or more) m edium  to  long, b ru shy ; 6(1 —3,1); 7(1); 8(1) small and  
sp iny ; ven tra l hairs 9 to  13 unbranehed.
Segment Y : Seta 1 (1 -2 ,1 ) ;  2 (2 0 -3 0  or more) long, b rushy  ; 3 (2 -3 ,2 )  ; 4 (5 -7 ,6 )  ; 5 (2 0 -2 5  
or more) long, b ru shy ; 6(1 —3,3); 7(1); 8(1) small, strong, and  spiny; v en tra l hairs 9 to  
13 unbranched.
S egm en tV I: Seta 1(1 —2,2); 2(20 — 30 or more) long, b ru shy ; 3(5 —7,5); 4(1 —2,1); 
5(20 — 25 or more) long, b ru shy ; 6(1 —2,1); 7(1); 8(1) small, strong, and  spiny; 9(1 —2,1); 
10(1); 11(1); 1 2 (1 -2 ,1 ); 13(1).
Segm ent V I I : Seta 1(1 —2,2); 2(10 — 20 or more) long, b ru shy ; 3(2 —4,3); 4(5—10,6); 
5(15 — 20 or more) long, b ru shy ; 6(1 —2,2); 7(1 —3,1); 8(1) small, strong, sp iny; 9(1 —2,2); 
10(1); 1 1 (1 -2 ,1 ); 1 2 (1 -2 ,1 ); 13(1).
Segm ent V II I  : Seta 1(1 — 2,1) on the  posterior half of the  segm ent ; 5(1 — 2,1) ; 8(8 — 13,10) 
small, b ru shy ; 13(1).
Segm ent IX : Seta P  (1) small, s trong ; ap (1 — 2,2) small.

Discussion
A few general rem arks should be m ade after describing the  chaeto taxy  of the  individual 

species. A bdom inal hairs 1 and  13 are  s itua ted  in  the  an terio r h a lf  an d  th e  o ther hairs 
in the  posterior h a lf of the  segm ent. H ow ever, in m any species the  hair 1 in  segm ent V III  
occurs in the  posterior h a lf of the  segm ent. Thus, i t  is s itu a ted  on the  an terio r half of the 
segm ent in A . subpictus and  A . hyrcanus var. nigerrim us; whereas in  A . vagus, A . an n u 
laris, and  A . barbirostris i t  is s itu a ted  on the  posterior h a lf of the  segm ent.

A bdom inal hairs 2, 5, and  8 are norm ally  situ a ted  a t the  posterior m argin  of the  segments 
dorsallÿ. They constitu te  the  subm edian, sublateral, and  la tera l dorsal abdom inal hairs 
respectively of the  earlier authors. T he hairs 3, 4, 6, and  7 lie a little  an te rio r to  the  poste
rio r m argin  of the  segm ent on the  dorsal side. However, in segm ent I I  th e  h a ir 5 does not
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occur in its usual position on the posterior m argin of the  segm ent. I t  is shifted a little  
eephalad and  m esad from  its  original position as described by  K n ig h t  & Ch a m ber la in  
(1948).

In  segm ent V I the  hair 4 is in te rn a l to  hair 2 and  lies near the  posterio r border of the  
segm ent. The hair was designated as C' b y  S e n e v e t  (1930), Ch r ist o ph e r s  (1933), and  
T aylor  (1943). K n ig h t  & Ch a m b er la in  (1948) discussed the  positional problem  of the  
hair and  designated it  as hair 4.

A bdom inal hair 8 is im portan t in  distinguishing the  anopheline and  culicine pupae. In  
the  anopheline pupae they  are usually  s tou t and  spine-like and  lie exactly  a t  the posterior 
la te ra l corners of the  dorsal surface in segm ents I I  —V II. In  segm ent V II I  the  hair 8 is 
m any branched and  brushy  in th e  genus Anopheles. In  the  culicine pupae th is hair is 
usually  fine and  branched and  does no t arise exactly  a t  the  postero-lateral angles of the  
dorsal surface, b u t a little  an terio r and  dorsal to  th is  point.

The ven tra l hairs are absen t a ltogether in segm ent I  an d  in  m ost cases in segm ent I I .  
S e n e v e t  (1930), Ch r isto ph er s  (1933), and  T aylor  (1943) d id  n o t describe any  ven tra l 
ha ir on segm ent I I  in the  genus Anopheles. However, they  described an  ex tra  dorsal 
hair on th is  segm ent which is ac tu a lly  the  hair 10 sh ifted  dorsally. K n ig h t  & Ch a m b e r 
l a in  (1948) po in ted  ou t th a t  h a ir 10 is the  only v en tra l hair consistently  present on 
segm ent I I ,  and  i t  is as often dorsal as ven tral. B u t they  did  no t show any  o ther v en tra l 
hair on segm ent I I  in  the  genus Anopheles. However, in the  anopheline pupae described 
above v en tra l hair 11 on segm ent I I  was presen t in b o th  A . vagus an d  A . hyrcanus var. 
nigerrimus, and  was absent in the  o ther species.

In  Anopheles spp. the  accessory paddle hair (ap) is located  on the  ven tra l surface of 
the  paddle, a little  in fron t of the  h a ir  P. In  the  culicines the  hair ap is placed on the  dorsal 
surface, very  close to  the  hair P. B arraud  (1939) and  T aylor (1943) observed th a t  the  
position of the  accessory paddle h a ir provided an  excellent charac ter for distinguishing 
anopheline pupae from  those of th e  culicines.

No serious a ttem p t was m ade earlier to  recognise the  species of the  m osquito in the  
pupal stage m ainly because of its  v e ry  short duration . P u p al chaeto taxy  of 13 m osquito  
species from  Dacca, belonging to  6 genera, have been stud ied  so far. F ive of them  are 
described in th is  paper, the  o thers will be described la te r on. I t  becam e apparen t from  
these studies th a t  the  species can be  identified  in  the  pupa l stage following a provisional 
key. However, it  is no t certain  as to  w hat w ould be the  situation  when the  chaeto taxy  
of the  o ther species will be known.

The 5 Anopheles species described in th is  paper belong to  2 subgenera : Anopheles M eig e n  
and  M yzom yia  B la n c h a r d . I t  w as observed th a t  in the  M yzom yia  species the  dorsal 
hairs 2 and  5 are few-branched, n o t exceeding 8 in any  segm ent, and  these hairs are very 
long in  segm ents V —V II (Figs. 1, 4, 7). W hereas in  the  subgenus Anopheles these hairs 
are sm all to  m edium  in size, and  are  m any branched and  b rushy  in  appearance (Figs. 10, 
13). A nother characteristic difference in the  chae to taxy  of the  tw o subgenera is th a t  in 
M yzom yia  species the  hair 1 is alw ays unbranched b u t in Anopheles species it  is b ifid  or 
tr if id  in some of the  segments.

A provisional key for the  iden tifica tion  of the  pupae described in  th is  paper is given 
below. The pupae of the  genus Anopheles M e ig e n  m ay be d istinguished from  the  o ther 
genera by  the  following characters.

H air 8 on abdom inal segm ent V I I I  m ay branched, simple in segm ents I I  —V II; H air 5 
branched in all abdom inal segm ents ; H air 2 of céphalothorax no t long ; Paddle incom pletely 
fringed w ith  small hairs; Accessory paddle hair (ap) on the  ven tra l surface of the  paddle, 
a little  in fron t of the  hair P.

Key to the species
1 A bdom inal hairs 2 and  5 are sh o rt to  m edium  in size, m any  branched and  brushy

in appearance ; abdom inal hair 1 bifid or trif id  in some of the  abdom inal segm ents 2
A bdom inal hairs 2 and  5 are long or very long in segm ents V — V II, a few branched
(not exceeding 8) ; abdom inal h a ir  1 always single and  u n b ra n c h e d ...........................  3
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2 Paddle h a ir P  b ranched ; accessory paddle hair ap  single; v en tra l hair I I  on ab 

dom inal segm ent I I  p re se n t; hair 1 on the  an terio r h a lf of abdom inal segm ent V III  ^............................................................................................................. .... A . hyrcanus var. nigerrim us
Paddle ha ir P  unbranched , sm all, sp iny ; accessory paddle hair ap  sometimes 
b ifid ; ven tra l hair 11 on abdom inal segm ent I I  absent. H a ir  1 on the  posterior 
h a lf  of abdom inal segm ent V I I I  .................................................................... A .  barbirostris

3 H air 7 and 10 on abdom inal segm ent I  long and  unbranched ; accessory paddle
h a ir ap  u n b r a n c h e d .................................................................................................................. ^
H air 7 and  10 on abdom inal segm ent I  sm all and  b ranched ; accessory paddle hair  ̂
ap sometimes b i f i d ........................................................................................... * A  * annularis

4 V entral hair 11 on abdom inal segm ent I I  p resen t; h a ir 1 on the  posterior h a lf of
abdom inal segm ent V II I ;  Paddle longer th a n  b r o a d ..............................................A- vagus
V entral hair 11 on abdom inal segm ent I I  ab sen t; ha ir 1 on the  anterior ha lf of  ̂
abdom inal segm ent V II I ;  Paddle length  and w idest w idth  alm ost equal . A . subpictus
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Sum m ary
The history of nomenclature of the pupal chaetotaxy of mosquitoes has been reviewed. The chaetotaxy of 5 species of the genus Anopheles, viz., A. vagus, A . subpictus, A . annularis, A . hyrcanus var. nigerrimus, and A .  barbirostris, has been described and illustrated.

Z usam m enfassung
Die Geschichte der Nomenklatur der Chaetotaxie von Stechmuckenpuppen wird dargestellt und die Chaetotaxie der Stechmuckenpuppen der Anopheles-Arten A . vagus, A . subpictus, A . annularis, A . hyrcanus var. nigerrimus und A, barbi

rostris beschrieben und abgebildet.
Pe3K>MeIlojiaraeTcn HCTopua homchkjiaxy p ti xoTOTaKcsra KyKOJioK KpoBococynpix KOMapoB m onncHBaeTca h hso- dpamaexcH xoroTaKCHU KyKOJioK Anopheles vagus, A. subpictus, A . annularis, A. hyrcanus var. nigerrimus m A. barbiro

stris.
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