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Until rather recently the mosquito pupa has usually been neglected by taxo- 

nomic workers. However, as the number of known mosquito species has increased, 

the necessity for additional species identification characters has caused an increased 

amount of attention to be directed to the pupal stage, with the result that it has 

frequently been found to possess good differentiating characters. 

Early studies of the mosquito pupa (reviewed by Ingram and Macfie, 1917) 

disclosed that its rather elaborate chaetotaxy supplied an important source of pupal 

taxonomic characters. From that time on various systems of nomenclature have 

been proposed for this chaetotaxy. 

A morphological nomenclature, expressive to the greatest extent possible of 

homologies between species, is, of course, absolutely essential to the taxonomist. 

To be completely adequate such a nomenclature should also be indicative of homolo- 

gies from segment to segment within the individual. Such an ideal nomenclature is 

best obtained by doing a broad preliminary comparative study of representative 

members of the group being considered. Unfortunately, the nomenclature of mos- 

quito pupal chaetotaxy in common use today did not develop in this manner and, 

as a result, when previously unstudied genera are met with, the nomenclature is 

frequently most difficult to apply. 

For at least two additional reasons all of the available systems, of pupal hair 

designations are considered by us to be unsatisfactory. First, none of them include 

all of the known elements of the chaetotaxy ; and second, the systems all employ 

mixed types of name designations (words, numerals, symbols, and letters), a con- 

dition which introduces unnecessary difficulties into the mechanical handling of the 

nomenclature. 

The work reported on here was undertaken in an attempt to devise a pupal 

hair nomenclature based on a comparative study of all the genera of the subfamily 

Culicinae. All of the pupal hairs and hairless setal rings have been considered, 

and every effort was taken to make the proposed nomenclature as mechanically 

simple as possible. 

HISTORICAL 

Although morphological studies of the mosquito pupal stage were made as 

early as 1901 by Nuttall and Shipley, no systematic consideration was given to the 

1 This work was supported in part by a grant from the Rockefeller Foundation. 

2 Lieutenant Commander, U. S. Navy. 
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chaetotasy until some years later. Macfic (1920) made the first thorough examina- 

tion of the setae occurring on the pupa, using AecZes aegypti (L.) for the study. 

In his basic and excellent work, he found every seta at present known to occur on 

that species, overlooking only the dorsal hairless setal ring on abdominal segments 

III to V. Unfortunately, the nomenclature devised by him used rather lengthy and 

quite unwieldly word names which have since fallen into disuse. However, some 

of the capital letters used to label his figures of the abdominal hairs have been 

carried along and still persist in the nomenclature most commonly used today (the A, 

B, C hairs for example). In a slightly later paper, Macfie and Ingram (1920) 

applied the same nomenclature to the pupa of a Clt1e.r: species. 

Senevet (1930) developed an extensive modification of Macfie ‘s terminology 

for use with anopheline pupae. Christophers (1933) slightly modified Senevet ‘s 

anopheline nomenclature and it is this modification which is in common use for 

anophelines at the present time. 

Crawford (1938) pointed out that Senevet ‘s treatment of the ventral ab- 

dominal setae of anophelines is inconsistent with the conditions actually observ- 

able, and therefore proposed a new nomenclature for these setae (using word 

names). 

Baisas (1938), using species of CuZex: (Clllex), aedeomyin, and B&es (Stego- 

~yia) , attempted to modify the Christophers ’ nomenclature so that it could be 

used with both anophelines and culicines. 

Edwards (1941) was the first to prepare a really comprehensive series of 

culicine pupal descriptions. For a nomenclature of the chaetotaxy he accepted 

that of Baisas (1938), changing only the designation of the large dorsal plumose 

hair of the first abdominal segment from “ dendritic tuft” to “float hair. ” 

NATERISLS AND METHODS 

The project reported on here was initiated by obtaining slide-mounted pupal 

skin specimens of as many of the known mosquito genera and subgenera as pos- 

sible. Representatives of only two of the 30 recognized mosquito genera were 

unobtainable : Heiznzannia Ludlow3 and Parak’des Edwards.4 Of the known sub- 

genera, slightly more than one-half were represented in the material examined. 

Next, the abdominal segments of at least one species of each of the 28 repre- 

sented genera were illustrated (the metanotum has been included in these draw- 

ings only because it is normally associated with the abdomen in the method of 

dissection used). In two cases (Uranotaenia and Mansonia), where significant 

subgeneric differences were found within a genus, drawings of each of the involved 

subgenera mere prepared. The arrangement of the cephalothoracic hairs was found 

to be so constant throughout the subfamily that only five illustrations of the 

cephalothorax (exclusive of the metanotum) were made. 

By a combined use of the specimens and drawings a comparative study of the 

chaetotaxy of the entire subfamily was then made. The purposes of this study 

were : 1) to determine if each seta of one body segment of the pupa possessed 

determinable homologues on each of the ot,her segments of the individual, and 

2) to determine if each seta of each body segment of the pupa possessed determin- 

able homologues on the equivalent segments in all the other genera of the subfamily. 

Positive findings for both of these points should then theoretically allow the ap- 

plication of a relatively stable nomenclature to the pupal setae. 

3 Mr. P. F. Mattingly has kindly consented to prepare and publish a drawing 
of the pupal skin of a species of this genus from type material that exists in the 
British Museum (Natural History). This is to appear in the Proc. Roy. Ent. Sot. 
London (A) in the near future. 

4 In the original description of Parai;des, Edwards (1934) states that the 
early stages are unknown. 
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The criteria used for the determination of homologies between the elements of 

the pupal chaetotaxy were: 1) relative position, and 2) degree of development and 

general appearance. It must necessarily follow of course, that homologies based 

only on these two points will be subject to error, but until additional or better 

criteria are discovered these must largely do. 

An attempt was made to furnish other criteria by making a rather extensive 

examination of a number of representative pupae of the subfamily Chaoborinae, 

which is regarded by some authors to be more primitive in development than the 

Culicinae, but nothing of help was found. An effort made to locate primitive or 

generalized setal arrangements by following the phyllogenetic generic arrangement 

proposed by Edwards (1932) was also unsuccessful. Rather, the result of such 

studies is to show the pupa to be a highly plastic life-cycle stage that is more apt 

to reflect the environment inherited by it from the larval stage than it does its 

species phyllogeng. 

The pupal stage is best studied from the cast skin which is firm enough to 

mount in balsam and still retain its complete shape. However, for proper study, 

the skin should be dissected before the cover slip is added. This is perhaps best 

done by inserting a needle between the junction of the metanotum and the eephalo- 

thorax proper and separating these two structures in such a way as to leave the 

metanotum attached to the abdomen. The remainer of the cephalothorax now 

opens along the dorsal longitudinal midline and can be easily laid out flat with 

the outer surface up. 

Care must be used in studying pupal chaetotaxy to avoid being confused by 

anomalous and evanescent structures. Such confusion can usually be guarded 

against by examining both the right and left sides of a specimen. A noticeable 

amount of natural variation in the position of hairs also occurs, the extent of 

which is rather difficult to determine because the abdominal skin seldom lies 

perfectly flat in the mounting medium. 

RESULTS AND DISCUSSION 

Since no means of establishing homologies between the cephalothoraeic and 

abdominal hairs were discovered, they are discussed separately. 

CEPHALOTHORACIC SETAE. The arrangement of the cephalothoracic setae was 

found to be remarkably constant throughout the subfamily but the degree and 

type of development, however was variable. 

Although no satisfactory homologies could be established between the cephalo- 

thoraeic and abdominal setae, it is true that in several genera the appearance and 

arrangement of the three metanotal setae are such as to suggest a definite rela- 

tionship between them and hairs 2, 3, and 4 on abdominal segment I. However, 

nearly as definite a relationship is also apparent in other genera with hairs 7, 8, 

and 10 of segment I. Since neither relationship could definitely be settled upon, 

the metanotal setae have been treated along with the other cephalothoracic setae 

as unrelated to those of the abdomen. 

No apparent segmental relationships mere found within the cephalothoracic 

chaetotaxy itself. 

As pointed out by Macfie (1920), there are 12 pairs of cephalothoracic setae, 

one member of each pair being on either side of the midline. These setae occur 

in 4 natural groups. An examination of pupae nearly ready for adult emergence 

shows that the three anteroventral setae (the post-ocular setae of Ma&e, 1920) 

are borne on the cephalothoracic sheath over the adult head, that the group of 

four setae dorsal to the antenna1 sheath (antero-thoracic setae of Ma&e, 1920) 

and the group of two setae immediately posterior to the trumpet (dorsal and 

supra-alar setae respectively of Ma&e, 1920) are all associated with the meso- 



thorax, and that the three 

are over the postnotum. 
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metanotal sctae (postero-thoracic setae of Macfie, 1920) 

The setac of the cephalothorax have been designated by us with arabic nu- 

merals (l-12), beginning with the most anterior group (the head group) and 

naming laterally and posteriorly from the dorsal midline in each succeeding group 

(see Figs. 31-35). 

ABDOmN4L SETAE. In general, it was found possible on the basis of similari- 

ties in position and developmentj to establish homologies for the setae of abdominal 

segments I to VII, both between the hairs of each segment of the individual and 

between the hairs of equivalent segments of the different genera. However, in 

structure and in number of setae present, segments VIII to X6 are so extensively 

modified in relation to each other and to the other abdominal segments that no 

adequate means of determining the homologies of their greatly reduced chaetotaxy 

were found. 

Segment I is also modified in structure and in number of setae present, but 

no particular difficulty is experienced in determining the relationships of the re- 

maining setae with those of the succeeding segments. Segment II is modified in 

that it normally possesses a reduced number of ventral setae, but as with I the 

relationships of the setae present are definitely apparent. 

Excluding occasional evanescent hairs and hairless setal rings, the unmodified 

abdominal segments (III to VII) each possess a maximum of 13 pairs of dorsal, 

lateral, and ventral hairs, one member of each pair being on either side of the 

midline. In addition a hairless setal ring is present in most genera on segments 

III to V. The modified segments range from being hairless to possessing 12 pairs 

of setae. 

To facilitate the task of establishing relationships between the hairs of ab- 

dominal segments I to VII, and to make it possible for other workers to trace 

these derived relationships, an attempt was made to find a key segment from which 

to proceed in recognizing affinities between the hairs of each segment. An ex- 

amination of the species used for this study indicated that, of the segments pos- 

sessing the maximum complement of setae, segment VI seemed to exhibit less 

variation in hair development and position throughout the subfamily than did any 

of the others. And indeed, it was found that by beginning with the sixth seg- 

ment and proceeding in either direction that hair relationships could usually be 

more readily recognized and justified than by beginning with any of the other 

segments. Accordingly, this method was the one finally adopted for working out 
the relationships of the dorsal setae of segments I to VII (the relationships of the 

true ventral abdominal setae are rather uniformly apparent throughout the sub- 

family ) . 

By use of the method for determining hair relationships described above, a 

nomenclature of arabic numerals was then applied. In applying the nomenclature, 

the dorsal hairless setal ring usually occurring on segments III to V was named 0, 

and the hairs were numbered 1 through 13, beginning at the dorsal midline and 

extending laterally and ventrally to the ventral midline. Due to the extensive 

modification of segments VIII to X, all of the hairs of those segments except 

1 and 13 of VIII were arbitrarily assigned numbers. As mentioned previously, 

the modification of segments I and II is not sufficient to obscure the relationships 

3 It should be stressed here that determinations of relationships based on 
the development and appearance of hairs are better done from specimens than 
from drawings, since the characters are frequently so subtle as to be difficult 
to illustrate perfectly. 

6 Following Edwards (1941)) the anal flap and the paddles are regarded as 
representing abdominal segment IX, and the genital pouch as representing seg- 

ment X. 
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of the hairs on those segments. It should be borne in mind that no homologies 

are implied between cephalothoracic and abdominal hairs which bear the same 

numbers. 

For the purposes of discussing the abdominal setae and for clarifying their 

derived relationships, the modified segments (I, II, VIII, IX, and X) are treated 

separately from the unmodified segments (III-VII). 

Unwzodified Seynzents. On the unmodified segments (III-VII) all of the hairs 

except I and 13 fall into rather well-defined groups, and although almost every 

variation can and does occur in the development of the various hairs and hair 

groups, some definitive statements can be made. 

Hairs 1 and 13 are on the anterior half of the segments and all the other 

hairs are in general on the posterior half of the segments. 

The dorsal hairless setal ring (designated 0, but not labeled on the plates) 

of segments III-V is associated either with hair 4, 5, or 6, or with any combina- 

tion of these. It is entirely missing in the species of Srichoprosopon and Sabethes 

studied, and absent from segment III of Wyeomyia. 

Hair 1 is a remarkably uniform dorsal microseta (in occasional species show- 

ing a greater development, however), situated submedially near the anterior margin 

and well isolated from the other dorsal hairs. 

Hairs 2, 3, and 4, which form a rather definite dorsal group in most genera, 

occupy the most medial position. Hair 2 (the C hair of authors) is usually well 

developed, and is located on or near the posterior margin of the segment. Exclud- 

ing hair 1, either 2 or 3 occupies the most median location on the dorsum of each 

segment; the only consistent exception to this known to us occurs in the genus 

Anopheles where hair 4 on segment VI lies internal to either 2 or 3. In all of 

the species illustrated here, hair 2 is longer than hair 3 except in Zezignomyia 

and Eretnzapodites. Another distinct character of hair 2 on the unmodified seg- 

ments is that it is rather constant in development and position on each segment 

of an individual (notable exceptions however are LMegarhinus and T’richoprosopon). 

What is believed to be hair 2 is missing entirely from segments III-VII of Man- 

sonia (Coquillettidia). The most striking character of hair 3 (hair C’ of authors) 

is that it is usually small, single, and slightly to strongly spinose in character 

(branched and truly hair-like only in Bironella, Anopheles, and some Tripteroides) . 
In addition, hair 3 is constant in appearance, and very nearly constant in position, 

on each segment. Hair 4 (hair 4 of authors) is the most difficult of the abdominal 

hairs to define because of its extremely variable nature, both in development and 

position. Actually, it is only transiently a group associate with hairs 2 and 3. 

For example, on segment IV it is associated with the 5-6 group, and frequently 

also on other segments. In some cases the setal pattern of segment III shows a 

definite similarity with that of the modified segments I and II, and in these cases, 

one finds hair 4 retaining the prominent development and the same relative posi- 

tion as on segment II (see Eretmapodites). In general, the selection of hair 4 

on the unmodified segments is made much easier by first selecting hairs 2, 3, 5, 

and 6. What is believed to be hair 4 is absent from VII of Ficalbia and Mansonia 

(Malzsonio ides) . 
Hairs 5 (B hair of authors) and 6 (2 hair of authors) form a rather definite 

group (frequently joined by 4 as pointed out above), which occupies a dorsal 

postero-sublateral position on the segment, external to the 2, 3, 4 group. Except 

for variations which may occur on segment III, hair 5 is posterior to 6; and, except 

on segment VII (and rarely VI) in a number of genera, it is more developed than 6. 

Frequently, hair 5 on segment III is markedly less developed than on the following 

three segments. Because of a well-developed 4 hair in many of these cases, there 

is a natural tendency to call it the 5 hair, but that 5 does not make this decided 
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jump in position is well evidenced by Eretmapodites where both 4 and 5 are easily 

named by examining the segments on either side. What is believed to be hair 6 

is absent from VII of Mansonia (Coquillettidia). 

Hairs 7 (the 1 hair of authors) and 8 (the A hair of authors) form the dorso- 

lateral hair group and are external to the 5-6 group. Hair 8 is distinct on seg- 

ments II-VI because of its constant appearance and position. It may range from 

almost a microspine as in Culex to a prominent well-developed spine as in Bnophe- 

les. Although usually lateral, it may be either dorsal or ventral (on mounted skins 

at least). The nature of 8 changes markedly on VII where it assumes a similar 

appearance (usually a multiple plumose hair) to 8 on the modified segment VIII. 

Hair 7 is internal to 8 and although showing many different forms and degrees 

of development throughout the subfamily, is quite uniform in position and develop- 

ment on segments II-VI of any individual. As with 8 it usually undergoes a 

marked change of appearance, and frequently also of position, on VII. In some 

genera, hair 7 occurs in a ventral position (on mounted skins) on the more pas- 

terior segments. Probably what is hair 7 is missing from VII of Sabethes. 

Hairs 9 and 10 form a ventro-lateral hair group of which hair 9 is the most 

anterior (except segments III-IV of Harpagomyia), and frequently the lesser de- 

veloped. Hair 9 is distinctly dorsal on the more posterior segments in some genera. 

Hairs 11 and 12 form a ventro-sublateral group and lie internal to 9 and 10, 

and usually also posterior to them. The selection of hair 11 from 12 is not always 

definitely possible. In general, however, hair 12 is smaller and simpler than 11, 

and except on segment VI, and frequently VII, is internal to 11. Hair 12 is 

missing from III-V of Mansonia (Mansonioides) and is represented by only a 

hairless setal ring on III-VII of Mansonia (Coquilletti&ia). 

Hair 13 is similar to hair 1 in being a very uniform microseta. It is situated 

at the extreme anterior midline of the ventral surface (except in Z’~‘richopros~pon, 

where it is associated with the 11-12 group), and is the only pupal seta in which 

the two members of the pair are intimately associated. In being present or absent, 

this hair is the most variable of all the abdominal hairs. In the material studied 

for this project, it was found absent as follows: on segments III-VII in Sabethes, 

Wyeomyia, Phoniomyia, Harpagomyia, Topomyia, and Limatus; on segment III in 

Deinocerites, Culiseta, Zdugnomyia, Orihopodomyia, Uranotaenia, and Eretmapo- 

dites; on segments III-V in Megarhinus; and on VI-VII of Trichoprosopon and 

Opifex. 

The above comments and data on the setae of the unmodified abdominal seg- 

ments apply, of course, only to the species examined by us. It is extremely doubt- 

ful whether in all cases these modifications represent generic or subgenerie char- 

acters. 

Modified Segments. Segment I, although possessing a remarkably constant 

pattern throughout the subfamily, is a highly modified segment. This modification 

is probably due in part to the proximity of the segment to the water surface and 

also to the cephalothorax. The sternal selerotization is completely absent, as are 

also the ventral setae. Hair 1 is also absent. Hair 2 is usually strikingly de- 

veloped into a large plumose hair (the float hair or dendritic tuft; not illustrated 

in detail on most of the figures). The postero-lateral two-thirds of this segment 

is usually membranous with a sclerotized transverse bar (may be mesally discontin- 

uous with the remainder of the sclerotized portion of the segment in some genera) 

on its surface. Hair 2 arises on the membrane (on the sclerotized portion in Man- 

sonia, however) in a notched portion of the sclerotized tergum and near the medial 

end of the transverse bar. Hairs 3 and 4 are in the anterior submedian position, 3 

usually being distinctly smaller than 4. The 5 and 6 hairs form a definite group 

antero-laterally, 5 usually distinctly larger than 6. In cases where 5 and 6 are 
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indistinguishable on the criterion of development, it is deemed advisable to treat 

them together merely as the 5-6 group and not independently. A hair is associated 

with the 7-8 group on I that is interpreted to be the normally ventral hair 10 

of the unmodified segments. This interpretation, although somewhat arbitrary, is 

based on the usual presence of a similarly appearing hair on segment II which in 

some species is disassociated from hairs 7 and 8 sufficiently to be in the normal 

ventral position of hair 10 (Limatus for example). Hair 2 is reduced to an ordi- 

nary hair in Mansonia, Picalbia, and Opifex. 

Segment II is modified in varying but lesser degrees along the same lines as 

segment I. This modification probably arises as a result of its position at the 

water surface in the living pupa along with segment I. For example, hair 2 is 

frequently distinctly mesad of its usual position and takes on an appearance some- 

what similar to hair 2 on segment I (Deinocerites for example) ; and in some 

anophelines a large posterior membranous area similar to that on I is present. 

Also, as previously pointed out, the hair arrangement of segment II is obviously 

similar to that on I. Hair 10 is the only ventral hair consistently present on seg- 

ment II, and it is as often dorsal as ventral. Hairs 9, 11, and 12 may be entirely 

absent (as in Bironella), or present in any combination of one or more (for ex- 

ample, all present in Limatus). Hair 13 was found on this segment only in 

Dip tero ide.9. 

Segment VIII, although variously modified in shape, has a markedly constant 

pattern of 4 setae. Hair 1 is always present, although sometimes more posteriorly 

than is normal on the unmodified segments. Hair 13, which was found in all gen- 

era except Megarhinus, is nearly always more laterally placed than on the pre- 

ceding segments. Although the homology of the hair on the postero-lateral angle 

of the segment is usually clear from a comparison with segment VII, enough ex- 

ceptions were found (see Ficalbia and Uranotaenia) to make it necessary to name 

it arbitrarily (hair 8). In the same manner and because of this strong similarity 

between the postero-lateral hairs of VII and VIII, hair 8 has sometimes been 

selected on VII by appearance, without regard to position. It seems quite likely 

that in some genera, the postero-lateral hair of VIII is actually hair 7, but to 

attempt to delineate these cases would mean having some situations in which no 

decision could be made at all; consequently, it was felt that an arbitrary decision 

was the best course. The slighter hair located mesad of 8 and overhanging the 

base of the paddle was also arbitrarily named (hair 5), since it too may resemble 

various hairs on segment VII in the different genera. 

Segment IX. Medially produced from the posterior margin of segment VIII 

is a dorsal flap which is designated as the anal flap. This and the paddles (follow- 

ing Edwards, 1941) are regarded as the remnants of segment IX. In a number 

of the genera a small lateral hair is present on the anal flap and it has been 

arbitrarily designated as hair 1 by us. The paddle hair has arbitrarily been named 

hair 8 (absent in Megarhinzls, all of the sabethines, Mansonia, and Ficalbia). In 

the anophelines, a ventral accessory paddle hair is present and in Uranotaenia 

(Pseudoficalbia) and Culex a medial terminal accessory paddle hair occurs. In 

both positions, this accessory- hair has arbitrarily been designated as hair 7. 

Segment X. The genital sac is regarded as part of segment X. In Mega- 

rhinus, it bears a prominent branched hair which has arbitrarily been designated 

as hair 8 (genital hair). 

SUNMARY 

A comparative study of the chaetotaxy of the mosquito pupa was made by 

examining and illustrating the pupa of at least one species each of 28 of the 30 

known mosquito genera. 

No means of establishing homologies between the cephalothoraeic and ab- 
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de Culicides. 1st 

EXPLANATION OF FIGURES 

The cephalothoracic drawings are of skins opened along the dorsal 
midline with the outer surface up. The ventral midline is median in 
the complete drawing and at the right in the incomplete figures. All of 
the metanotal and abdominal drawings show the ventral surface on the 
left and the dorsal surface on the right. In eaeh case the first segment 
shown is the metanotum. 

The systematic arrangement used in the following pages is, except 
for the treatment of the sabethines, according to Edwards (1932). 
Following Lane and Cerqueira (1942) the sahethines have been raised to 
tribal rank and certain generic changes adopted. 

Unless otherwise stated, the specimens used for the drawings are all 
deposited in the U. S. National Museum, Washington, D. C. 

Metanotal and Abdominal Figures. 

Figure 1. 
(( 9 i. 

‘( 3. 

(I 4. 

6( 5. 

(I 6. 

i( 7. 

(6 8. 

d( 9. 

“ 10. 

(( 11. 

(6 12. 

6( 13. 

(( 14. 

66 15. 

46 16. 

Anop7telini 

C7lagasia bat 7lan us (Dyar) . Panama. 
Bironella (Brrtgella) hollandi Taylor. Poha River, Guadalcanal Island, 

Solomons (L. E. Rozeboom). Es stream margin. 
Anopheles (,Nyzomyia) farauti Lareran. Hollandia, Dutch New 

Guinea (H. Hoogstraal). 

Megarhinus amboinensis (Doleschall). Group Toxor7aync7iites. Lake 

Sentani, Hollandia, Dutch Sew Guinea (K. L. Knight). Ex coconut 

shell. 

Sabethini 

Tridoprosopon (Trichoprosopon) compressurn Lutz. Rio de Janeiro, 
Brazil (L. Whitman). 

Tripteroides (Ximeteonzyia) caleclonica (Edwards). Espiritu Santo 
Island, New Hebrides (J. L. Laffoon). Ex tree hole. 

Sabethes (Sabethinus) aurescens Lutz. Distrito Federal, Rio de 

Janeiro, Brazil (L. Whitman). 
Wyeonzyia (Wyeomyia) lutzi (Lima). Distrito Federal, Rio de 

Janeiro, Brazil (L. Whitman). 
Phoniomyia edwardsi Lane and Cerqueira. Paratype slide. Distrito 

Federal, Rio de Janeiro, Brazil (L. Whitman). 

Limatus durhamii Theobald. Villavicencio, Colombia (L. E. Roze- 

boom). Specimen in collection of School of Hygiene and Public 
Health, Johns Hopkins University. 

Topomyia barbus Baisas. Tacloban, Leyte Island, Philippines (H. R. 
Roberts). Ex abaca axil. Specimen in collection of Academy of 
Natural Sciences of Philadelphia. 

Harpagomyia genurostris (Leicester) . Calotons (Basey River, Basey 
Municipality), Samar Island, Philippines (M. J. MacMillan). Ex 

tar0 axil. 

Culicini : Uranotaenia Group 

Hodgesia spoliata Edwards. Lake Sentani, Hollandia, Dutch New 

Guinea (L. E. Rozeboom) . Ex open swamp. 
Zeugnomyia lawtoni Baisas. Barugwan River, Tacloban, Leyte 

Island, Philippines (H. R. Roberts). Ex water in large dead leaves. 
Specimen in collection of Academy of Natural Sciences of Phila- 

delphia. 
Uranotaenia argyrotarsis Leicester. Group Uranotaenia. Irahuan 

River Valley, Palawan Island, Philippines (J. L. Laffoon). Ex 

ground pool. 
Uranotaeniu nigerrima Taylor. Group Pseudoficalbia. Lake Sentani, 

Hollandia, Dutch New Guinea (K. L. Knight). Ex fallen sago 

palm frond. 
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‘I 17. 

(6 18. 

(I 19. 

(I 20. 

II 21. 

(( 22. 

‘6 23. 

‘I 24. 

(( 25. 

L( 26. 

(; 27. 

LL 28. 

IL 29. 

&TL 30. 
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Culicini : Culiseta-Mansonia Group 

Cdiseta (CuZiseta) incidens (Thomson). California. 
Orthopodomyia mcgregori (Banks). Group Orthopodomyia. Irahuan 

River Valley, Palawan Island, Philippines (D. R. Johnson). Ex 
treehole. 

Ficalbia (Etorleptiomyia) elegans (Taylor). Guadacanal Island, Solo- 
mons (L. E. Rozeboom) . Ex wooded swamp. 

Aedeomyia catasticta Knab. Iwahig, Palawan Island, Philippines 

(J. L. Laffoon) . Ex irrigation reservoir. 

Mansonia (Coquillettidia) xanthogaster (Edwards). Brigstocke Point, 
Espiritu Santo Island, New Hebrides (L. E. Rozeboom). Ex open 

swamp. 
Mansonia (Nansonioides) uniformis (Theobald). Tacloban, Leyte 

Island, Philippines (K. L. Knight). Ex open swamp. 

Culicini : Aedes Group 

Psorophora (Psorophora) ciliata (Fabricius). Ithaca, N. Y. (0. A. 
Johannsen) . 

Opifex fuscus Hutton. Wellington, New Zealand (G. Hudson). 
Aedes (Mucidus) ferinus Knight. Holotype slide. San Ramon (Penal 

Farm), City of Zamboanga Province, Mindanao Island, Philippines 
(J. L. Laffoon, K. L. Knight). Ex ground pool. 

Haemagogus (Haemagogus) capricornii Lutz. Serra da Cantareira, 

San Paulo, Brazil (Lerio Gomes) . 
Eretmapodites Zeucopus productzts Edwards. Bwamba, Uganda (A. 

J. Haddow). - - 
, - 

Armigeres (Armigeres) malayi (Theobald). Ducong (Basey River, 
Basey Municipality), Samar Island, Philippines (M. J. MacMillan). 

Ex coconut shell. 

Culicini : Culex Group 

Culex (Lutzia) haiifaxii Theobald. Sohoton Springs (Basey River, 

Basey Municipality), Samar Island, Philippines (K. L. Knight). 

Ex rock pool. 
Deinocerites spank (Dyar and Knab). Group C-Dinamamesus. 

Brownsville, Texas (H. R. Dodge). Ex crab hole. 

Cephalothoracic Figures. 

Figure 31. Anopheles (Myzomia) farauti Laveran. Espiritu Santo Island, New 

Hebrides (K. L. Knight). 
dl 32. Culex binigrolineatus Knight and Rozeboom. Lake Sentani, Hollan- 

dia, Dutch New Guinea (K. L. Knight). Ex sago palm axil. 
64 33. Aedes (Finlaya) niveus (Ludlow). Olongapo (Subic Bay), Zambales 

Providence, Luzon Island, Philippines (L. E. Rozeboom). Ex tree 

hole. 
(l 34. Megarhinus horei Gordon and Evans. Group Megarhinus. Yurimena, 

Colombia (M. Bates! L. E. Rozeboom). Ex axil of Ravenala palm. 

Specimen in collection of School of Hygiene and Public Health, 
Johns Hopkins University. 

(( 35. Uranotaenia geometrica Theobald. Group Uranotaenia. Villavicencio, 
Colombia (L. E. Rozeboom) . Specimen in collection of School of 

Hygiene and Public Health, Johns Hopkins University. 
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