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PREFACE.

In the Sundry Civil Act for 1913, under the appropriation for
printing and binding for the War Department, it was provided:

That the sum of $3,000, or so much thereof as may be necessary, may be used for the
publication from time to time of bulletins prepared under the direction of the Surgeon

General of the Army, for the instruction of medical officers, when approved by the
Secretary of War.

Similar provision was made in the Sundry Civil Act for 1914, and
it 1s hoped that this appropriation will be continued from year to
year in the future. It is intended that these bulletins shall be used
for the publication to the Medical Corps of the special technical work
of the service laboratories, the reports of the Boards for the Study
of Tropical Diseases, and other work of medical officers which is of
too special or technical a character to make it acceptable for publi-
cation in the medical journals and the Military Surgeon.

The bulletin will be published, if possible, at least quarterly.
Officers of the corps are requested to submit suitable articles to this
office for use in the bulletin, with the understanding that they may
be published elsewhere by the author it found not suitable for the

bulletin.
Geo. H. TorNEY,

Surgeon General, United States Army.

SEPTEMBER 24, 1913.
ORDER.

A board of officers of the Medical Corps, representing the Sanitary
and Statistical Division and the Library of the Surgeon General’s
Office and the Laboratory of the Army Medical School, is hereby
convened for the purpose of collecting materials and arranging for
the publication of the bulletins for the instruction of medical officers
authorized by the act approved June 23, 1913.

Detail for the Board:

Lieut. Col. Champe C. McCulloch, jr.
Maj. Wm. J. L. Lyster.
Maj. Eugene R. Whitmore.

By order of the Surgeon General:
CHas. M. Ganbpy,

Lieutenant Colonel, Medical Corps, U.S. Army.
3



CONTENTS.

Preliminary:
Entomological position. ... . ... .. ... ... .......
Bases of classification.. . ... .. ... ... L.
Theobald’s table. . . . ... ... .
Description of mosquitoes:
Anophelinze—

Anopheles formosus. . . . . ... L.
CTUCIAMS. . oon et
maculipennis. .. ... oL
occidentalis. . .. ... L.,
AlrOPOS. - L L.
elseni. ... ... ..

Myzomyia rossii. . ... .o ...
Tudlowii. . ooen o
deceptor (thorntonii). . ... .. ... .. .. ... ... ...
indefinita. . ... .... i
christophersi (funesta)........ .. ... ... . ... ......
flavirostris . . ... oo I

Stethomyia pallida. . . ... ... ..
Pyretophorus pitchfordii . . .. ... . L L.
MINIMUS. - .ol

227 110 P
barbirostris. . . ... ... o
pseudobarbirostris. . ... ... oo o L.
Nyssorhynchus fuliginosus. . . ... .o ..o oo
philippinenesis ........... ... ... ool
kochi (flava). .. ... .. . .. L.l
Cellia argyrotarsis. . . . ... ... . ..o e eiaeaan
albimana. - . . ... ..
tarsimaculata .. ... Lo Ll i
strigimacula. ... ... . iiiiiiiiiiaaaas
Culicinae—

Stegomyia fasciata. ... . ... ..
Culex fatigans. ....... ... .. ...l
Mansonia uniformis. . . . . ... L
Mansonia africana. . ... .. ...
Breeding places. . - ... ...l

Life history:

Collecting and collections. . . ... ... ...
Dissection and staining. . ... .. ... ...l
100117111 o Rt e

16
18
20
21
21
22
22
22
23
23
.25
27
29
32
34
36
37
38
41
43
45
46
47
48
49
51
53
55
57
59
61
63
63
64

65
68
71
72
74

77
78
79
82
86
93



Bulletin 4, War. PLATE 1.

DIAGRAM OF MOSQUITO SHOWING PARTS.

NoTE.—The part of the leg marked ‘‘ metatarsus’’ és in reality the first tarsal joint; both terms are
used.




PRELIMINARY.

To take up the study of mosquitoes intelligently it is necessary to
know a little of their position among insects.

Entomologists in considering the subject divide from the nearly
related Arthropoda, the Hexopoda (true insects), and these are again
divided into various orders, of which Hemiptera, Lepidoptera, Diptera,
Coleoptera, ete., are perhaps the better known among the laity. Of
these our present study takes us to the

OrpER DIPTERA (true flies).

“The members of this order have only two wings; these are borne
on the mesothorax. The metathorax is furnished with a pair of
knobbed threads, the halteres. The mouth parts are formed for suck-
ing. The metamorphosis is complete.”

The Diptera are divided into two suborders, Orthorrhapha and Cy-
clorrhapha, of which we have to do with the former.

The Orthorrhapha are again divided into ‘‘long horned” = Nema-
tocera, and ‘‘short horned” = Brachycera: the Nematocera into ‘‘True
Nematocera,” and ‘‘anomalous Nematocera.”” Among the former,
as aquatic nematocerous insects we find the mosquitoes, i. e.

Family CvLicipa.

To follow through the classification from Order Diptera to Family
Culicidz, even if we omit the forms in which we are not interested, is
not necessary for the work we have in hand, and the whole may be
found in any first-class manual on entomology.

Looking at the Culicide, i. e., taking a mosquito and examining it
with a hand glass, we find it following the definition of the order and
suborder; two wings, on mesothorax; halteres on metathorax; mouth
formed for sucking; jointed, pendulous, palpi; antenns usually long,
and frequently having whorls of long hairs, especially in the male;
legs long and slender; abdomen usually long and slender, while the
family characteristics are: wings slender, veins bearing small ‘‘scales,”
and the apical and dorsal margins fringed. The immature forms are
aquatic wholly, as are also those of many nearly related forms.

The accompanying plate will bring out some of these points, and
others to be referred to later. (Pl. I.)

The one distinctive feature which divides the culicide (including
Corethrinz) from all other flies is the wing venation.

These distinctions are more easily shown by figure than by words,
and the wings of several flies, often mistaken for mosquitoes, given
on the following pages will indicate these differences.

1 Comstock’s ‘“Manual for the Study of Insects.” 7
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In comparing these wings we find the cephalad marginal vein
(costa) running to the apex and joined by the subcosta somewhere -
exterior to the middle of the wing. In the mosquito the first long

F16. 1. Tanapus.

vein (radius) extends from the root of the wing to the apex, the sec-
ond rising from the first and forked toward its distal end; the third
rises at an angle from the second (or, as it is often expressed, from the
cross veins); the fourth from the root and is also forked toward the
‘ distal end ; thefifth from
the root and forked near
the middle of itslength;
the sixth from the root.

In some genera the
base of the third is con-
tinued to the root as an
incrassation, and in one
genus the anal fold is
developedinto a seventh
vein and clothed with
scales. The comparative length and width of the first submarginal
and second posterior cells, i. e., the cells included in the branches of the
second and fourth long veins, and the position of the cross veins, though
more or less variable, are of valuein determining genera and species.

The wing having decided
by its venation the family
of the insect, the nextstep
is to discover its sex, and
this may be done either by
a study of the genitalia,
which usually necessitates
the destruction of the
specimen, or, more readily
inthe Culicidz and some of
the nearly related flies by the antennee, which are, with very few excep-
tions, markedly different, those of the male being plumose, of the
female pilose, as may be seen by the photographs, figure 6 and figure
7, which latter unfortunately shows the female as a heavy cablelike,

F16. 2. Fam. Mycetophilidee Sciara.

F1G. 3. Rhyphus.
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Fi1G. 4. Chironomus.

F1G. 5. Culezr (Mosquito).

FI6. 6, Male antennae (anophelinae.) F1G. 7. Female antennae
. (anophelinae.)
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as found in some of the Anophelines, instead of a thin threadlike
organ as shown in plate 1.

In all cases the determination of sex must be made before further
steps are taken, as the long palpi found in the male in many genera
will lead to much confusion if the sex be not recognized.

Tustrative of this confusion is the fact that the male Stegomyia
has palpi greatly resembling the female Anopheling, and if no regard is
paid to the antenns serious error is unavoidable.

CLASSIFICATION.

The division of the Culicide into subfamilies, genera, and species
has been and still is a subject of discussion, each authority having
some preference to which his fellow-workers do not accede. There
are, of course, many arguments as to the basis on which the classi-
fication should be made, but it must always be remembered that every
classification is to some extent arbitrary and artificial, and that prob-
ably every basis for division has some value, and none are absolutely
without objection. The old division on palpal lengths is severely criti-
cised by some, although retained by equally good authorities; the
division on scale characters shares the same fate, although Edwards
says ‘it is true that groups of species frequently show the same type
of ornamentation in all their members,” and it must therefore have
some value as a basis for such division; the ungues and genitalia have
also been used as bases for division, the latter being held of much value
at the present time. Any classification based only on the male
organs without corresponding known differences in the female must
be of necessity of questionable value, but lately it has been shown
that the method of egg laying and the position of the eighth abdomi-
nal segment in the female, whether it be slender and retractile or
broad, truncate, and not retractile, runs parallel to a large extent
both to ungual differences and to differences in the male genitalia,
and this fact puts the genital differences on a usable basis.

It seems probable that the future classification of mosquitoes, at
least so far as the first general groupings are concerned, will depend
largely on this basis, but it is also likely that in the necessity for
breaking these large groups into smaller ones the other bases for
classification will be found to be much too valuable to be entirely
discarded.

Hlustrations of palpi, of cephalic scales, and of the terminal abdom-
inal segments in the female are given below, but the subject of male
genitalia is too intricate to be discussed here, and for various reasons
the nomenclature used by Mr. Theobald is retained and his table
for general classification is appended.

The divisions are, as will be seen by the following, based partly
on differences of mouth parts, partly on scale shapes and position,
and partly on other bodily characteristics.



Fig. 8.—Q megarrhininz,
a Proboscis.
bb Palpi.
co Antenns much broken.

Fig. 9.—& anophelinz.
Proboscis hidden.
bb Clubbed palpi.
cc Antennee (have been wet).
ee Eyes.
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Fig. 10.—9 anophelinz. Fig. 11.—& stegomyia.
a Straight proboscis. a Proboscis.
bb Long palpi. bb Long thin palpi.
¢ Antenns. c¢ Antenne.
e Eyes. ee Eyes.
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Fig. 12.—Q culicinz.
a Straight lproboscis.
bb 8hort palpi.
cc Antennge.
d Clypeus.
ee Eyes.
{ Vertex.

Fig. 13,— 3 culicina.
2 Straight proboscis.
bb Plumed palpi of many male culicine.
¢ & Antennge!poor behind.
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CULICIDA&.!
!

Anophelinz. Orthorhynchee. Megarhininee.
Proboscis straight; palpi Proboscisstraight; palpi  Proboscis curved; palpi
long in both sexes. short inQ; long or long ing; long or
ghortin & . gshortin Q.
Metanotopsila. MetanotLtrichae.
Metanoium nude. Metanotum with scales

\ or chaetea.

Heteropalpze. Micropalpe.
Palpi long ind; short  Palpi short in & and Heteropal- Micropal-
in®. Q. pe. Pal- pe. Pal-
| i pi long  pi short
| ‘ ind. ing.
Culicinze. Heptaph- Aedine. Uranoteen- .
Wings with  lebomyinz.  First fork inze, Trlcho'pro- Den‘dro-
6long veins. Wings with  cell large.  First fork soponImz. myinz.
7 long veins, cell small.

TABLE OF SUBFAMILIES.?

A. Scutellum simple, never trilobed. Proboscis straight; palpi
Jongin & and @ ... ...l Anopheline.
AA. Scutellum trilobed.
a. Proboscis strongly recurved; first submarginal
cell very small. . _..... .. .......... e Megarhininge.
aa. Proboscis straight; metanotum nude.
B. Wings with six long scaled veins.
y. Antennsz with second joint normal in
length.
8. First submarginal cell as long or longer
than second post cell.
E. Palpi of Q shorter than proboscis, of &

long. - e Culicinze.
ee. Palpishortin & and Q................. Aedinz
09. Tirst submarginal cell very small, smaller
than second post cell ................ Uranotaeninz.
r7- Second segment of antennz very long...Deinoceratinse.
BB. Wings with 7 long scaled veins.......... Heptaphlebomyinzge.
aaa. Proboscis straight; metanotum with scales or
chaetee.
0. Palpi longin &, shortin @............ Trichoprosoponirz.
08. Palpishortin & and Q@ ................ Dendromyinze.
aaaa. Probosciselbowed... .. ... ... .. ... . .. Limatinze.

This list of subfamilies leaves out of consideration the Corethrine,
the wing venation of which is identical with the other Culicide,

1 Mon. Cul. of the World, Theob., Vol. IV, pg. 17.
2Theobald, F. V., Monograph Cul. of the World. Vol. IV, pg. 18.
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F1G. 14. Curved scales on head ofculicinae

F1c. 15. Forked scales on occupit of culicinae.

Fic. 16. Head Stegomyia fasciata Fabr. showing flat scales.
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but the mouth parts are not formed for piercing, and the scales of the
body and wings are hairlike.

I prefer to consider this a part of the family Culicide, but as its
lack of piercing mouth parts makes it of no value to the pathologist
its further consideration is omitted.

The scale differences are not always easy to follow, but the curved
scales found on the vertex and occiput of culices, the forked scales
found in some anopheline, and many culicina are well illustrated by
the preceding photographs:

The flat scales on the sides are indicated merely by a blur in the
first photograph.

The flat head scales of Stegomyia, Desvoidya, etc., are distinctive -
when seen, although the photograph merely gives a smooth effect -
and does not indicate clearly the closely imbricated flat scales which -
cover the head.

F1G. 17. After Edwards.

Fia. 17.—Terminal segments of female abdomen (dorsal view),
A. Culex tigripes v. fuscus, distended abdomen.

B. Culex tigripes, abdomen not distended.

C. Abdomen broad, not retractile.

D. Abdomen narrow, usually retractile.

No illustrations of male genitalia are given,because to be able to use
them understandingly it is necessary to have acquired considerable
information as to the differences and as to what differences are
significant. ‘

- In the group (C) with broad, nonretractile abdomen the eggs
are laid in rafts and the claws of the female are never toothed.!

In the group (D), having the abdomen slender and usually re-
tractile, the eggs are laid singly and the claws on the fore and mid
legs of the female are nearly always toothed.

! Edwards, F. W., Synopsis of the Species of African Culicide other than Anopheles. Bull. Ento.
Res., Vol. III, P. I, pg. 1.
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These differences have reference to the general subfamily of
Culicinz, and do not apply to the Anophelinze.!

When mosquitoes were shown to be connected with the transmission
of disease the interest in them became much increased, and new
forms were found and described in such numbers that from being
quite insignificant the family has become a large one. At the time
of this sudden increase in interest the old classification seemed
inadequate and many new classifications, new subfamilies, genera,
and species were created, and because of the number of classifications
the subject became much clouded.

Of the various subfamilies then created, only the subfamily Anoph-
eline (or tribe Anophelini) and the subfamily Culicine (or tribe
Culicini) contain the forms connected with the transmission of
disease,! and to their consideration this paper will be limited.

1 Daniels is inclined to suspect the Aedina (palpi short in both sexes) as being possible disseminators
of malaria in jungles, but there is no complete proof of this.



ANOPHELINZAE Theob.

Characters—The scutellum is simple, never trilobed, the palpi are
long in the male and female, and the larve have no respiratory
siphon.

Mr. Theobald created this subfamily and divided it into several
genera based mostly on scale differences. The distinctions are not
easily obvious to the untrained eye, and there is a probability that
some of these genera will be merged into others or even all of them
submerged under the old Anopheles, but as the process of reclassifying
mosquitoes is still in the crucible of development and much clouded
by contention I have retained, as far as may be, Mr. Theobald’s
nomenclature, for it is much easier to regroup these genera into one
genus than it is to find differences that may separate the parts of a
large group.

The species considered will be those connected with, or probably
connected with, the transmission of disease, and a few which are
frequently mistaken for them. The only exception to this is in the
case of the Philippine Anopheling, where many new forms have been
discovered with which no experimental work has been done, and their
relation to the transmission of disease is not proven.

Genus, ANOPHELES Meigen (as restricted by Theobald).

Thorax and abdomen with hairlike curved scales (practically
hairs); palpi in the female thin, not densely scaled; wings with veins
covered with lanceolate scales, which may or may not form spots;
the head never has flat lateral scales. The majority are large species.

Only one species has been reported from the Philippines.

15



ANOPHELES FORMOSUS Ludlow (1§09).

9. Head brown, with light yellow or white long slender curved
scales on the vertex, and projecting forward in a tuft between the
eyes, white forked scales on the occiput, and brown forked scales
laterad and ventrad; antennse dark brown, verticels and pubescence
brown, basal joint testaceous; palpi brown, rather heavily scaled,
the tip light, and bases of penultimate and antepenultimate joints
narrowly light-banded, proboscis dark brown, the labella slightly
lighter; clypeus brown; eyes dark rich brown.

Thorax beautifully marked; prothoracic lobes dark brown, with
dark brown flat (porrect) scales; mesonotum has the median part a
light, soft fawn color covered with light yeliow or whitish curved
hairlike scales extending from the nape to the scutellum, except a
small brown median spot just cephalad of the scutellum, and con-
necting with a dark median line; this median part is bordered
with a more or less distinet white line, broadening toward the scutel-
Ium; there are also broad submedian yellowish stripes extending
from the nape about half the length of the mesonotum; laterad the
mesonotum is dark rich brown; scutellum light, continuing the color-
ing and scales of the medio-mesonotum; pleura rather grayish, with
dark and white bands; metanotum rich yellowish brown.

Abdomen grayish brown, covered with long light yellow hairs.

Legs, cox®, and trochanters light, with a little brown; the very
bases of the femora light, otherwise the legs are a rich brown, with
yellowish knee-spots and narrow yellowish bands at the bases of most
of the tarsal joints, generally slightly including the apices of the pre-
ceding joint. These bands are on all the tarsal joints of the hind
legs, and lacking on the fourth and fifth joints on the fore and mid
legs; ungues simple and equal.

Wings yellowish, with brown spots; two small brown spots on the
costa near the base, and two large ones, the proximal including the
subcosta and first longitudinal practically as much as the costa, with
a small extension on the root of the second long vein, and a still
smaller one just under the distal end of the large spot; the distal
large spot begins just exterior to the junction of the subcosta with
the costa, and ending a little interior to the junction of the first long
vein with the costa and extends on the first long and upper fork of
the second long vein, with small spots on the lower fork; the distal
end of the lower fork of the second, of the third, of both forks of
the fourth and of the fifth have heavy dark spots; wing field

16
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somewhat spotted; fringe is dark except at the junction of the first
long vein and costa, where it is yellow, and a pale spot midway
between the forks of vein 5; cells long, the first submarginal as
long as its stem, and a little longer and narrower than the second
posterior cell; supernumerary and mid cross veins meet and are
about equal in length, posterior cross vein about as long as the mid
and more than its own length distant.

Halteres have light bases, with heavy dark knob.

Length.—10 mm. (proboscis 3.5 mm.).

Habitat.—Camp John Hay, Benguet, P. 1.

Taken March 20, 1908.

This large and beautifully marked Anopheles is the first of this
genus to be received from the Philippine Islands, and shows the char-
acteristic habitat of Anopheles in the Tropics, coming from the high
mountain regions of Benguet.

Relation to malaria unknown.

Nothing whatever is known of the breeding places, life history, or
habits of this mosquito.

22395°—Bull. 4—14——-2



ANOPHELES CRUCIANS Wiedemann.
A. ferruginosus Wiedemann (?).

Wiedemann’s description of this species is as follows: ‘‘Tawny,
the thorax with three deeper tinted lines; the abdomen covered with
gray hairs; the wings with dusky spots and costa. Length, 24 lines.”

The description by Smith is given below:

‘“‘Head dark brown, with scattered yellowish scales at the angles
of the eyes and a tuft of yellowish hairs from between the eyes pro-
jecting forward over the head. Another line of similarly colored
scales forms a border to the posterior margin of the eyes. Proboscis
evenly dark brown. Palpiin ¢ dark brown, almost black with apical
joint, base of penultimate and antepenultimate joints white. Male
palpi dark brown, with the long hairs toward apex yellowish. An-
tenne dark brown in the ¢, palerin g.

““Dorsum of thorax brown, mottled at the sides with grayish scales
and with narrow stripes of scales of the same color down the central
parts; pleura and legs same as in punctipennis, but the latter not
nearly so dark. Wings hyaline, with black, whitish and gray scales
as follows: Costa black; subcosta black; radius 1 black; a few white
scales at extreme apex, and some grayish ones just before the cross
vein between radius 1 and radius 2; radius 2 (second long vein)
black, broken twice with white portions before the fork and white
again at the margin; radius 3 (lower fork of second long vein), a large
portion at base black, a smaller portion black at the margin, inter-
mediate part white; radius 4 and 5 (third long vein) black at the
base and again at the margin, grayish and whitish scales between;
media 1 and 2 (fourth long vein) grayish to the fork, with a small -
black patch at the cross vein, after the fork black at both ends,
white between; media 3 (lower fork of fourth long vein), black at
both ends, white between; cubitus 1 (fifth long vein) white at fork
then black to a little beyond cross vein and again at margin of wings,
intermediate part white; cubitus 2 (lower fork of fifth long vein)
white except a small black patch at margin; anal (sixth longitudinal
vein) vein white, a small black portion at each end and one in the
center.

‘““Abdomen as in allied species, dark brown with yellowish brown
hairs evenly scattered on the surface.

¢ Length.—4 to 5 mm.”

18
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Habitat.—United States, at the following places: District of Colum-
bia (Pergande); Georgia; New Orleans (Veaye); Richmond, Va.
(Slosson). Weidemann says very common on the Mississippi, where
it is very troublesome to travelers, and also gives Pennsylvania as a
habitat. Cape May County, N. J., and a few other localities there
(Delair, Port Reading, Lahaway, etc.); Fort Barrancas, Fla.; Fort
Caswell, N. C.; Fort Du Pont, Del.; Fort Fremont, S. C.; Leon
Springs and Fort Ringold, Tex.; Fort Monroe, Va.; Fort Screven,
Ga.; Jackson Barracks and Fort St. Philip, La. (Ludlow).

Positive to malaria.

The breeding places are probably much those of maculipennis, and
its larve have been taken in brackish water; it is stated that it shows
a preference for tidal waters.



ANOPHELES MACULIPENNIS Meigen (1818).

A. ’quadrimaculatus Say.
A. claviger Fabr. (1805) (no type exists).
Culex bifurcatus Meigen (1804) (?)

Thorax brown, more or less dusky bluish-gray in the center,
with a thin central, and lateral dark lines, deep brown at the sides,
with scattered golden hair-like scales. Abdomen dark brown,
sometimes with tawny-brown markings and dark apical bands,
covered with much golden pubescence. Wings with the scales
accumulated more densely in four spots—at the bases of the fork
cells, at the cross veins, and at the base of the second long vein.
Legs brown; femora and tibie yellowish-brown below, small pale
knee spot; metatarsi and tarsi dark brown.

9. Head with two patches of creamy scales divided by a central
line, the rest of the head with black scales, a small tuft of white
hairs in front, borders of the eyes white; eyes deep purplish-black;
antenn@ dark brown, with pale bands and with ferruginous basal
joint, pale pubescence and brown hairs; proboscis- brown; palpi
yellowish-brown, with dense dark scales at the base, which is swollen,
shorter than the proboseis.

Thorax brown, more or less dusky bluish-gray in the center, with
a thin central, and lateral dark lines, with scattered golden hair-like
scales, deep brown at the sides; scutellum tawny at the base, pale
gray at the sides, with dark center; metanotum deep reddish-brown;
pleura reddish-brown, with paler areas.

Abdomen deep brownish-black, with golden-brown hairs; in certain
lights the segments are darkened apically. In some specimens the
abdomen has tawny-brown mottlings at the base and the center of
the segments, and in others it is brown, with dark apical bands.

Legs with pale coxe; femora and tibiee yellowish-brown below,
covered with dark-brown scales above; knee spot yellow, apex of
the tibie paler; metatarsi and tarsi slightly darker than the rest of
the legs; ungues equal and simple.

Wings with the veins and margins clothed with narrow black
scales, with four black spots formed by scales as follows: At the
base of the first submarginal cell, at the base of the second posterior
cell, near the base of the second long vein, and another at the base
of the third long vein spreading over the three cross veins; first
submarginal cell a little longer and narrower than the second pos-
terior cell, its stem half as long as the cell, its base nearly level with
that of the second posterior cell; stem of the latter equal to two-
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thirds of the length of the cell; posterior cross vein a little behind
the mid cross vein, the latter a little way off the supernumerary;
apical fringe yellow. Halteres pale, with a black knob.

Length.—6 to 8 mm.

g . Antenn® banded, plume hairs brown, last joint darker; pro-
boseis black to dark brown; palpi dark brown, the last two joints,
which are swollen, have a number of short golden hairs internally
and are yellow in color, clothed with thick black scales through
which the yellow underground shows, the last joint is ovate.

Abdomen with the segments dark brown centrally and along the
hind borders, yellowish-brown at the sides, apical segment and
genitalia dark brown; in other specimens the abdomen is tessellated
with ochraceous-brown in various ways, the hind borders being
always dark. Ungues of the fore legs unequal, the larger with two
teeth and a trace of a third near the base, the smaller minute, unser-
rated, mid and posterior simple, equal and small.

Length.—6 to 7.5 mm.

Habitat.—Europe, in the following countries: Scandinavia (Zetter-
stedt and self); Austria (Schiner); Germany (Meigen); Spain (Mac-
donald); Holland (V. d. Wulp); Russia (Gimmerthal); Italy (Ficalbi);
England, and France. In Canada it has been found at St. Boniface,
Manitoba, and Lake Simcoe, Ontario. It also occurs in New York,
New Hampshire, Maryland, Illinois, Florida, Texas, Virginia, New
Orleans, Connecticut, etc.

Time of appearance.—In England from March to May and again
from June to December. The majority appear in July and August.
Females only occur early in the year. E. M. Walker records it in
July and September in Canada. It certainly often occurs during
winter in Great Britain. In the United States it has been taken
during most months of the year.

Positive for malaria.

ANOPHELES OCCIDENTALIS D. and K.

Dyar and Knab call the dark form of the Atlantic coast quadri-
maculatus, and separate this as a new form, but if the Atlantic coast
form be quadrimaculatus, it is probable that this is maculipennis,
the bright ochraceous tip of the wing being the most easily observed
difference between the two forms. It isfound in the west (California)
and as far east, in the northern parts, as Fort Snelling, where it has
been taken in great numbers. It is not believed to be concerned in
the transmission of malaria.

ANOPHELES ATROPOS D. and K.

It is a very dark form dangerously near maculipennis, and is not
known to be a host for the malarial parasite. It is reported from the
Florida Keys.
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ANOPHELES EISENEI D. and K.

A very rare species also extremely near maculipennis; is taken in
Central America, breeds in the sulci of plants, and is taken in hill
streams;? is not believed to be connected with malaria.

ANOPHELES WALKERI Theobald.

A dark anopheline without wing spots, and lying close to A. bifur-
catus L., but with some differences in the ornamentation; it is taken in
the Mississippi valley, is comparatively rare and has not been studied
in reference to its ability to transmit malaria.

The breeding places of A. maculipennis are well known, and may
be found in quite fresh, clean water, on the edges of pools or ponds,
in the small border eddies of quiet water along running streams or
ditches, in hoof marks, small bodies of water in the irregularities of
plowed ground, etc. Apparently no place is too small if water be
left standing in it for 5 or 10 days, even if there are no alge discern-
able. Dr. J. B. Smith also found it breeding in brackish water in
marshes.

Comparatively little is known of the breeding place of the others
of this group, except A. eiseni, which breeds in treeholes and hill
streams, often at considerable distance from habitations.

ANOPHELES PUNCTIPENNIS Say.
C. hyemalis Fitch.

Thorax deep chestnut-brown with slaty-gray tomentum in the
middle, with pale golden hair-like scales. Abdomen dark brown with
golden hairs; legs brown, except the coxe, the knees and tips of the
tibiee. Costa black with two yellow spots.

¢ . Head dark brown, covered with black upright scales, except
a small patch of similarly shaped white scales in front; a tuft of white
hairs projects forward between the eyes; eyes black with a fine pale
border; antenne brown, with brown hairs and pale pubescence,
basal joint very slightly paler; palpi covered with brown scales, rather
dense basally and showing a narrow gray band toward the base, a
grayish tip and a broader band between, showing only in some lights,
in others entirely brown; proboscis brown, with very small scales.

Thorax deep chestnut-brown, with a broad patch of silvery-gray
tomentum in the middle, the dark chestnut-brown appearing as a
stripe on each side, covered with pale-golden, hair-like scales; in the
centre, in front, projecting over the neck, is a tuft of long creamy-
white scales; the pale central area shows more or less longitudinal
ornamentation; scutellum pale brown, slightly darker in the center;
metanotum deep brown; pleura deep chestnut-brown with paler
patches.

1 Darling, S. P.
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Abdomen dark brown to almost black, with scattered golden
hairs, each segment bordered with long hairs of a similar color; at
the base of the segments there seems to be a constant triangular swelling.
Ventrally the segments seem to be dull grayish basally, due to reflec-
tions on the integument.

Legs with the bases (cox®) almost white; femora, tibie and tarsi
covered with small dark brown scales; knees and tips of the tibie
yellow; tarsi with dull purplish and ochraceous reflections under the
microscope.

Wings with the costa almost black with two yellow spots, one at
the apex and another on the apical third of the wing, the apical spot
involving the first long vein and the upper branch of the first sub-
marginal cell, the larger spot passing into the first long vein and the
second long vein just before it branches; there is also a patch of pale
scales in the middle of each branch of the second fork cell; the sixth
long vein is black scaled for about half its length, and again at the
base, the middle being pale; all the remaining veins with longish
black scales; first submarginal cell longer and narrower than the
second posterior cell; fringe black, except at the end of the second
branch of the fifth long vein, where it is paler.

Length.—5 mm.; of wings, 6 mm.

Negative to malaria.

This species has always given negative results in experiments in
transmission of malaria; the only report to the contrary was made
by Dr. Dupree, and it seems to be probable that the mosquito used
was A. franciscanus instead of punctipennis.

It breeds in much the same places as A. maculipennis, but where
collected near together maculipennis was taken from the river edges,
and punctipennis from spring-fed pools; it has also been found breed-
ing in brackish water in marshes.

ANOPHELES PERPLEXENS Ludl.

Taken at Mount Gretna, Pa., by Maj. Whitmore, Medical Corps,
United States Army, is said by Knab to be an aberrant form of punc-
tipennis, it is at all events a very much darker form, the large yellow
wing spot being reduced to a dot. Only one specimen has been taken,
and it is probably of no interest from the disease-bearing standpoint.

ANOPHELES PSEUDOPUNCTIPENNIS Theob.

Wings much as in A. punctipennis, Say, but the fringe with yellow
spots. Legs long, unbanded, brown, pale at the base.. Fore ungues
of ¢ unequal, mid and hind equal and simple.

¢ . Antenns brown, basal joint testaceous, base of the second joint
pale, and also a small pale band at the base of all the following joints;
proboscis dark brown, labella yellowish; palpi dark brown, densely
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scaled at the base, apex yellow, and also two narrow yellow bands
below, slightly hairy, hairs black, except at the apex, where they are
yellow; clypeus dark brown.

Thorax yellowish-brown (denuded), with & dark patch on each side
of the mesonotum behind; metanotum deep brown; pleura yellowish-
brown, with darker brown patches.

Abdomen brown, the segments paler at the base; hairy.

Legs deep brown; coxs, trochanters, and base of femora pallid;
knee spot pale; ungues equal and simple.

Halteres with pale stem and fuscous knob.

Wings with two yellowish-white spots on the upper costal border,
rest of the edge black, rather densely scaled; first submarginal cell
longer and narrower than the second posterior cell, its stem nearly as
long as the cell; mid cross vein a little nearer the base of the wing
than the supernumerary cross vein; posterior cross vein still nearer
the base of the wing; scales of the wings disposed as follows: First long
vein with three distinct large white spots, one at the base, one under-
neath the large costal spot, and one between; second long vein with
a dark patch near its base, all the lower branch of the fork cell dark,
and most of the upper; third long vein mostly yellowish-white, with
two black patches, one toward the base, the other toward the tip;
fourth long vein mostly pale, with two small black patches, branches
of the fork cell all dark scaled; fifth long vein with a black spot near
the base, rest mostly yellow, upper branch of the fork mostly dark,
a small yellow spot at the apex and another toward its base, lower
branch mostly yellowish, with a black apical spot; sixth vein with the
basal half creamy, the apical half dark, except a small yellow patch
where it joins the wing border; fringe brown, with a yellow spot at
the junction of each vein.

Length.—5 mm.

@ . Last two joints of the palpi swollen and clavate, pale, basal
joints dark brown, densely scaled with deep brown scales, with a
narrow pale band, not quite as long as the thin proboscis, which is
brown, with yellow labella; antenna gray, with narrow brown bands
and flaxen brown hairs, the apical joint about half the length of the
penultimate joint; basal lobe of the genitalia simple, claspers long
and thin; fore ungues unequal, the larger one uniserrated, the smaller
minute and simple; mid and hind ungues small, equal and simple.

Wings much as in the ¢, but the fork cells shorter.

Length.—5 mm., with proboseis 7.5 mm.

Habitat—Grenada (Dr. Hatton, per Dr. Daniels); also in the
Southern States of the United States, but rather rare.

Time of capture—February.

Proven host for malaria (2).

Breeding places not well known.
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ANOPHELES FRANCISCANUS McCracken (1904).

Head dark brown; palpi brown with light bands. Thorax dark
brown at sides, pale in the middle, with median and obscure lateral
lines. Legs unbanded. Wings with dark costa with two nearly
equal yellow spots and a pale spot at end of each vein of fringe except
sixth; rest of veins yellow and black.

@ . Head dark brown, with short dark erect scales toward the
nape, emarginate and slightly forked, vertex and anterior part of
occiput with short, light-brown scales not forked, a tuft of light-brown
hairs projecting forward encircling the eyes posteriorly; eyes deep
purplish brown; antenne about two-thirds length of palpi, yellowish-
brown hairs, basal segment dark brown; palpi equaling proboscis in
length, with emarginate scales from base to tip on under and outer
surfaces, those upon outer surface dark, upon under surface light,
long light hairs covering distal third, becoming short at the apex;
a light area at base of three distal segments, giving a slightly banded
appearance; two distal segments spatulate, proboscis scaled except
labella; labella covered with median stout setee, a few light hairs at
apex.

Thorax, prothoracic lobes dark; mesothorax dark brown at sides,
with scattered light hairs, a broad light-brown patch in the middle;
within this light area a median line and obscure lateral lines;
scutellum light with single horizontal row of hairs; metanotum dark
without hairs; halteres dark covered with thick pubescence and
emarginate scales, stalks light without scales.

Abdomen, basal area of each segment light, covered sparingly with
long, light hairs; two stiff hairs on posterior margin of distal segment,
stout hairs on margin of genital lobes.

Legs, coxa, and trochanters light, the latter, femora, tibie, and
tarsi covered with short, dark emarginate scales and seta; ungues of
front legs very unequal, the larger ones with a large median tooth
and small basal lobe; median ungues curved, with blunt basal lobes;
posterior ungues equal, simple; posterior metatarsus slightly longer
than tibia. ‘

Wings with dark costa, with two distinct, nearly equal, yellow
spots, one at distal end of subcostal vein, one at and involving distal
end of first long vein; fringe dark, with a yellow spot at the end
of each vein except at the end of the sixth; the first spot carried
on to the first long vein, the apical spot carried past over long vein
on to the upper branch of the second long vein; the second long vein
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dark except for a few basal light scales; third long vein yellow in the
middle, dark at the base and apex; light area at base of third long
vein carried over the fourth on to upper branch of the fifth, with a
few light scales at base; main branch of fifth long vein light, except
at base and apex; distal half of sixth dark, except at apex, basal half
light; subcostal with a light spot carried to the first long vein (in
one specimen the light spot on subcostal missing); third long vein
prolonged into basal cell; first submarginal cell longer and slightly
narrower than the second posterior cell, stem twice the length of the
cell; stem of second posterior cell prolonged to base of wing; super-
numerary cross vein adjacent to or but very shortly removed from
mid cross vein and equal to it in length when removed nearer to apex
of wing; posterior cross vein a little longer than mid cross vein and
varying in distance from it from one-half to almost twice its own
length; third long vein prolonged slightly into the basal cell, darkest
scales on costal, subcostal, and first long vein.

Q . Palpi equaling proboscis in length, light area at base of three
distal segments, giving a banded appearance, clothed with scales,
short hairs, and sete as in the ¢, distal segments not spatulate; legs
with ungues equal; otherwise agreeing with the male.

Localities—Fort Brown, Fort Clark, Fort Sam Houston, Leon
Springs, Texas; Benecia Barracks (Ludlow); California (McCracken
and Ludlow).

Proven host of malaria (?).

Knab believes this species to be identical with A. pseudopunctipen~
nis, and in that case this species sinks as a synonym. However, both
descriptions have been given because no one is sure which mosquito
Dr. Dupree actually worked with, and it is possible there are two
species, and one or both have probably been shown to develop the
malarial parasite. There should be more extended study of these
species and their relation to malaria.



Genus, MYZOMYIA Blanchard.
(Grassia Theob.)
(Mon. Cul. III, 24.)

Thorax and abdomen with hair-like curved scales; there may be
a few narrow-curved ones on the front of the mesothorax, forming a
tuft, projecting over the head; wings with mostly long thin or narrow
lanceolate lateral vein scales; the wings are spotted, and they are
usually small or moderate size species.

The larve live mostly in flowing water, rarely in ponds or stagnant
water, except Rossit and superpictus, which may live even in pots
and puddles. :

MYZOMYIA ROSSII Giles.

(Gmats or mosquitoes, 2d ed., 311.)

Wing with the costa pale at the apex and base, but generally black,
interrupted by two large yellowish spots opposite the fork cells, and
just in front of the cross veins, respectively; the black area next
internal to these is very large and is T-shaped, owing to the presence
of a short length of black upon the second long vein beneath the
middle of the thrice longer area on the costa and auxiliary; internal
to this there are only three minute white ones; there is a row of sub-
apical black dots on every one of the long veins, and three or four
others, and the fringe is yellow at the tip, and has pale patches at
all the longitudinal junctions, except that of the fourth. Tarsi
with yellowish rings on all but the last articulations of the fore and
mid legs. Thorax deep brown, with, in the fresh state, a dorsal,
tun-shaped patch of velvety, pale cinerous bloom. Abdomen
dusky, nude, finely clothed with golden-brown hairs.

¢ . Head blackish, with pale scales in front, and with a tuft of pale
hairs projecting forward, black scales at the top and sides; eyes
black, antenns brown, with pale hairs and pubescence, basal joint
ochraceous brown, with a few creamy scales; proboscis dark brown,
apex sometimes pale; palpi dark scaled, apically white, and with two
other pale bands near the apices of the second and third joints;
clypeus pale brown.

@ . Palpi swollen at the end, yellow, with a broad black band at
the base of the second joint, a broad black band at the base of the
third, and a small one near the apex of the same joint, and narrow
ring of black at the base of the last two joints; hair tufts short, pale;
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the base of the palpi densely black scaled; proboscis dark brown,
pale at the tip; antenn® with silky golden-brown plumes.

Wing marked much as in the ¢, but in many &, especially in
those from south India, there is a small additional spot beneath the
second costal spot, besides the one forming the T.

According to Dr. Daniels it does not carry the tertian crescent
stages of the malarial parasite.

Length.—4.6 mm. ¢. 6 mm. Q.

Host for Filaria bancroftis.

.. Relation to malaria probably negative. Christophers examined
~about 100 specimens, all of which were negative.
. Habitat—Common throughout India, but comparatlvely rarely
taken in the Philippine Islands.

Breeds in small water holes of fresh water, and also in bra,cklsh
water.
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MYZOMYIA LUDLOWII Theob.

Palpi deep brown, the apex broadly white banded, another small
band close to it, and a third much lower down; proboscis deep brown,
with distinct creamy white tip. Thorax fawn-colored in the middle,
dark brown at the sides, with median and lateral dark lines and nar-
row curved hair-like pale scales; abdomen brown, with pale hairs.
Legs mottled and spotted with yellow; tarsi apically and basally pale

banded. -Wings with four large costal spots and two small basal ones; .

most of wing area pale scaled.

9 . Head pale brown, with narrow pale scales and pale and brown
upright forked ones, a pale median tuft projecting forward; antenna
brown, basal joint pale ferruginous; proboscis deep brown, apex
creamy; palpi deep brown, with a broad creamy apical band, and near

F16.18. @ Wing of M. ludlowii Theob.

it another narrow pale band, the remainder divided by a narrow pale
band, base densely dark scaled.

Thorax fawn-colored in the middle, dark brown at the sides, with
a median dark line and a narrow dark line on each side of the pale
area, with scanty hair-like curved pale scales and traces of a dark
spot before the scutellum, which is pale brown, with narrow hair-like
scales; pleura brown mottled with gray.

Abdomen brown, with narrow curved hair-like scales and pale pos-
terior border-bristles. _

Legs brown, the femora and tibize and metatarsi, especially in the
hind legs, spotted with yellow; tarsi with broad apical and basal pale
banding, especially on the hind legs; ungues small, equal, and simple.

Wings with four large dark costal spots and two small basal ones,
the apical spot small, extending evenly on to the first long vein; this
is followed by a pale area nearly twice as long as the black apical spot.

29



30 Bulletin No. 4: Surgeon General, Army.

The second black spot is about the same length as the preceding pale
one and spreads evenly on to the first long vein; the next pale area
is slightly longer. The third black spot is the largest, and spreads
nearly evenly on to the subcostal vein, while beneath it on the first
longitudinal is a large black line and then a small pale area followed
by a small black spot, the black line not beginning directly under the
costal spot. The fourth black spot is separated from the third by a
very small pale area, and extends evenly on to the subcostal and first
longitudinal; at the base is another small black spot. Thesecond long
vein has dark scales on each side of the cross vein and a dark spot on
the upper branch of the fork cell under the apical costal spot, and
another small one near its base; the lower branch has an apical spot
and a larger one near its base. The third long vein has a black apical
spot and a dark patch on each side of the cross vein; the fourth is
mainly dark on each side of the cross veins, and has two dark spots
on the upper branch, one near the base, and two on the lower branch;

Fic, 19. & Wing of M, ludlowit Theob.

the fifth has a black spot at its root, three on the upper branch, and
one at the apex of the lower-branch; the sixth has two dark spots.
The first submarginal cell is a little longer and decidedly narrower
than the second posterior cell, its base slightly nearer the apex of the
wing than that of the second posterior cell, its stem as long as the cell;
stem of the second postenor cons1derably longer than the cell; super-
numerary and mid cross veins in one line, the posterior rather more
than twice its length distant from the mid, but very variable, some-
times step-like; fringe with pale spots.

Length.—4 to 4.8 mm.

Habitat. —Wldespread in the Philippine Islands, Malay, Andamans,
ete.

Tvme of capture.—April (of type).

Observations.—Described from a number of specimens. A very
variable species, somewhat like rossit at first sight, but easily told by
the spotted legs and much shorter fork cells. The base of the first
submarginal is always slightly nearer the apex of the wing, and the
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costal spots differ slightly, but are to some extent variable. The
cross veins are most unstable. The palpi are very similar, but the
apical band in rossii is rather longer. The chief difference is that in
rossii the second white band is a third of the way down the palpi;
in this species it is less, and the black intervening area is much smaller.

The reports as to the ability of this mosquito to carry malaria are
contradictory. Banks, working in Luzon, considered that it carried
malaria; Ashburn and Craig, working in the southern islands, found
it negative; Christophers ! found it positive in the Andamans, report-
ing “zygotes of malignant tertian” in 2 out of 33 specimens examined,
and believes it to be the important carrier of malaria in the settle-
ment; Watson 2 believes it negative in the Federated Malay States.
It is possible that two species are concerned and have been confused,
for this group contains several species that are closely related and
easily mistaken one for the other. Relative to this Christophers says
(p- 10): “It is interesting to note that though Nsm. ludlowis rather
closely resembles Nsm. rossii, the eggs of the two species are quite
distinct, those of Nsm. rossii having a very broad frill, whereas those
of Nsm. ludlowii have a narrow frill and rather resemble in general
appearance the eggs of N. fuliginosus.”

There is also some controversy as to the breeding places of this
species. The original specimens on which the species was founded
were taken in Abra, Luzon, on the ‘“Benguet road,” a definitely
inland location, which is too far removed from salt water to make it
likely that these specimens were bred in brackish water. Many
specimens were taken at Orion and Naic, on Manila Bay; Banks
believed it to breed indifferently in fresh or salt water; Dr. Stitts
tells me he has often taken it from brackish water; Dr. Watson told
me he had taken it from water where the per cent of salt was rela-
tively high; and Christophers says he has taken it where the salt
was roughly determined as about 0.4 per cent, and did not find it
inland. Here also the suggestion is made of two species, and while
this is possible, perhaps probable, it must be remembered that in the
later study of anophelines it has been found that they are by no means
so fastidious in the breeding places as at one time supposed. A. macu-
lipennis, punctipennis, crucians, M. rossii, C. albimanus, and C. tarsi-
maculata are all known to breed in brackish as well as fresh water,
and M. indefinita will breed in soiled water, so that it is quite believ-
able that M. ludlowii may breed in either salt or fresh water. The
question of its relation to malaria is much more important, and the
question as to species becomes interesting from that standpoint.

1 Christophers, 8. R. Malaria in the Andamans. Sci. Mem. by officers of Med. and San. Depts. of the
Govt. of India. (New series.) No. 56.
2 Watson, M, Prevention of Malaria in the Federated Malay States.



MYZOMYIA DECEPTOR Dénitz.

(Myzomyia thorntonsi Ludlow.)

9. Head dark brown, with tuft of white scales on the vertex,
and white hairs projecting forward between the eyes, a few white
scales around the eyes; antenna brown, verticles and pubescence
white, basal joint testaceous, a few white scales on first and second
joints; proboscis brown on basal half, apical half dull yellow, with
narrow brown band at apex, tip dull yellow; palpi, ultimate joint
white with narrow basal brown band, penultimate also white with
narrow basal brown band, followed by a broad white band, and the
remainder of the palpi brown, divided nearly in half by a narrow
white band. About the middle of the exterior brown section is a
small yellow spot, and there are a few yellow scales near the base of
the palpus. Eyes brown; clypeus brown.

Thorax light brown, with white (frosty) tomentum, and a dark
median line, and the whole sparsely covered with golden-brown hair-
like scales and a few flat white ones on the cephalad end; prothoracic
lobes with brown flat scales; scutellum light laterally, and broad
dark median line, hair-like golden-brown scales and brown bristles;
metanotum brown.

Abdomen very dark brown, rather heavily covered with brown
(golden brown in some lights) hairs.

Legs: Cox@ and trochanters all brown, with a few white scales;
femora and tibie all dark brown, with distinct white spots (6 or 7)
on the sides; first tarsal joint on fore legs basally and apically white
banded, and a few white spots, and all but the fifth tarsal joints
basally and apically white banded, so as to make rather broad bands;
last joint brown, but giving light reflections; first tarsal and all the
other tarsal joints on the mid leg have narrow white apical bands;
sometimes the first tarsal joints have white intermediate spots, and
sometimes the band on the last joint is lacking; on the hind leg all
the tarsal joints, except the last, have narrow white apical bands and
one or two white spots. These tarsal spots vary greatly in individ-
uals, there being sometimes only one small spot, sometimes several,
and sometimes the first tarsal spots are very large, so as nearly to
cover the apical half of the joint. Oddly enough this occurs in one
" specimen on one leg and not on the other. Ungues simple and equal.

Wings markedly spotted, costa mostly dark, a light spot at the
apex extending on apex of first longitudinal and upper fork of second
long vein, a second spot a little exterior to base of second poste-
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rior cell, a third at the junction of the subcosta, a fourth at some dis-
tance from the third, and two or three small ones near the base
of the wing. The large spots all extend on the first longitudinal, and
there are additional white spots on the first long vein in the area
between the third and fourth costal spots, and sometimes between the
second and third costal spots, but so irregularly placed as to be of
little value for identification, the two wings of the same insect varying
markedly. The wing field is well spotted, about six hght spots on
the third longitudinal, and the other veins spotted in much the
same way except the stem of the second posterior cell, which is
-dark. Fringe is mottled, the light spots occurring for the most part
at the apices of the veins; on the inner (short) fringe scales the light
spots occur as far as the sixth longitudinal, on the long scales the
spots are dist,mctly yellow as far as the fifth longitudinal, and merely
pale at the apices of the more caudal veins; first submarginal cell
longer (4:3) and narrower than the second posterior, its base nearly

F1G. 20. Wing of M. thorntonii Ludl.

one-sixth of its length interior; stem of second posterior much the
longer; supernumerary cross vein is nearly equal to mid, which it
meets, and posterior cross vein somewhat longer and a little more
than its own length distant. These vein positions vary somewhat;
halteres white.

Length.—3-3.3 mm. .

Habitat.—Oras Samar, P. 1., and Cotabato, Mindanao, P. I

Taken June 20 (Cotabato), August 20 (Oras).

This is. a very beautiful and well-marked species near M. albiros-
tris Theobald, but the additional broad band on the palpi and the
spotted legs make it easily distinguishable, while the wing mark-
ings resemble those of M. elegans James. The two specimens from
which the description was written were collected by Dr. James W.
Thornton, contract surgeon, United States Army, after whom it is
named, and it occurs rather infrequently.

Relation to malaria unknown. Nothmg at all is known as to the
breeding places or life-history of this species,
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MYZOMYIA INDEFINITA Ludlow.
(Myzomyra Rossii, Giles; var. indefinita Ludlow.)

¢ Head brown, covered with white curved scales on the ver-
tex, some large ones projecting forward as a white tuft between the
eyes, white forked scales on the occiput, brown on'the sides; antenna
brown, verticels and pubescence white, basal joint testaceous; palpi
brown, last joint broadly white tipped, a narrow white band near it,
and another dividing the remainder of the palpus in half (very like

F1G. 21. M. indefinitia Ludl.

Ludlowii), basal part dark and quite heavily scaled; proboscis dark,
tip light; eyes brown; clypeus brown.

Thorax gray and sparsely covered with slender hair-like curved
white scales, and a few heavier ones projecting forward at the neck,
a dark median line, widening just cephalad of the scutellum so as to
form a small spot, narrow lateral ridges appearing as dark lines, run-
ning from the scutellum about half the length of the mesothorax;
scutellum with hairlike white scales; metanotum brown; pleura gray,
with brown spots almost forming bands.

Abdomen gray, densely covered with golden hairs.

Legs: Coxa and trochanters white scaled, with dark tips, so as to
form a light band at base of leg; femora all brown, a subapical yellow
band on the fore femora, the tip dark; this marking sometimes occurs
on the other legs and sometimes is wanting on all; tibiee brown, with
a narrow apical yellow band; first tarsal the same, and the other
joints on fore and mid legs basally and apically banded except the
last joint, which lacks the apical band; ungues simple and equal.
All the tarsal joints on the hind legs have usually only minute apical
bands, but occasionally the tarsal bands involve both joints.

Wings light, heavily covered with dark and light scales forming on
the costal portion spots as follows: Apex light, extending on tip of

" .
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first longitudinal and upper branch of second longitudinal, then a
short dark spot, which includes first longitudinal and upper branch
of second longitudinal, followed by a light spot, about one-third
longer than the dark, and extending also on first longitudinal; second
dark spot about as long as the preceding one, and extends on first
longitudinal, then a light spot followed by the third dark spot, which
is much the longest of the dark spots, includes the subcosta its full
length, and extending on the first in the center, suggests the T of
Rossii; there is also at times a second dark spot on the first longitu-
dinal under this long one (like the marking in Ludlowii), and the
relative lengths of all the costal spots vary so much that no measure-
ments can be depended on. The fourth spot is shorter again, and
extends on the subcosta and first longitudinal. A couple of small
indefinite dark spots on the costa only at the base of the wing. The
wing field reminds one strongly of Ludlowii, and is fairly stable; first
submarginal is slightly longer and about the same width as the sec-
ond posterior cell; bases nearly on a line, and the cells are noticeably
longer than those in Ludlowni, in which this species resembles Rossii.
Supernumerary cross vein about half the length of the mid, which it
meets, and posterior cross vein is also about the same length, and
about two and one-half times its length from the mid. Halteres
light, knob fuscous. Fringe mottled, light at apex of cells.

Length.—3.5 mm.

Habitat.—Philippine Islands. Widespread; taken May (Bayam-
ban), September (Mangarin), December (Guimaras Island), ete.

This species occurs with Ludlowii at various places, and until Mr.
Theobald called my attention to the differences I believed it to be
Rossii, which it strongly resembles. The general coloring is, however,
darker, in this resembling Ludlowii, and its great variability makes it
extremely hard to place definitely. Its relationship to these two
species may be indicated as follows:

Wing venation like Rossii, and is constant. Palpi markings and
general color like Ludlowii, also constant. Femoral markings (when
present) like Rossii, never like Ludlowii. Wing markings extremely
variable, and may resemble either species. The balance seemed to
lie in favor of Rossii, and I therefore referred it to that species, but
longer acquaintance with it leads me to believe it is distinct, and
should never have been so referred.

Probably negative to malaria.

Christophers in the Andamans, found it usually breeding in small
and temporary puddles among the houses, occasionally in small clay
puddles on the hilltops, and never in rice fields and such pools as one
would expect to find them in. In the Philippine Islands the larvea
have been taken in ditches carrying the soiled soapsudsy water from
the bathhouses.



MYZOMYIA FUNESTA Giles.!
(Addendum 1. Report at Liverpool Malaria Exhibition.)

Wing spotted, with a very distinct apical spot, and three large fer-
ruginous interruptions of the intensely black (or dark brown) costa,
which, however, are much shorter than the length of black separating
them; the two outer of these involve an equal length of I (first long
vein), but the innermost is nearly twice as long as the costal portion
of the spot, being as long as the black interval in front of it, instead of
being but half its length, as is the costal portion of the spot in front
of it; there is an additional yellow spot midway between the inner-
most distinct spot, and the base of the wing, but it does not involve

Fi16. 22. Wing of M. christophersi Theob. (M. funesta Ludl. non Giles).

the absolute margin of the costa, which is black. Saving small
patches on the three bifurcations, the rest of the wing is mainly black,

! When the first specimens of this Anopheline were received, determined as 4. funestus Giles ( M. ta)
and the determination confirmed by Mr. Theobald at the British Museum, none of the nearly related
species had been described, and since that time it has very naturally been reported as “funesta.”” Lsltely
specimens have been sent to the British Museum for further study, and Mr. Edwards now writes me that
these Philippine specimens are not the African funesta, but one of the nearly related forms which occurs
in India.

‘What the proper name for the species is seems a little clouded. Edwards says “christophersi (=alboapi-
calis Theob.=mangyenae Banks=funesta Ludl.)is distinct from listoni Liston,” but James and Liston claim
that christophersi and also fluviatilis are merely synonyms of listoni. However, if the colored plate (the
Anopheline Mosquitoes of India, new edition, James and Liston) be correct, then Zistoniis not the Philip«
pine species, for the two more apical white palpal bands are much heavier in the Philippine specimens,
and it seems probable this should be referred to christophersi Theob. To thissynonymy there probably
must be added M. flavirostris Ludl. lately published and covering only the dark form of the species. Ed-
wards writes that the specimens of this species in the British Museum ¢‘are fortunately in good condition.
The type of christophersi has two broad apical bandslike yourfunests. (Thethird bandisnarrow.—C.8.L.)
On the other hand, both funesta Giles and listoni Liston have female palpi with three narrow bands.”

The type specimens were taken at Duars; the larvas are common in rice fields; the adults in sheds where
goats or cows had been kept, and Theobald says ‘it is & prominent malaria carrier.”’

The above description is, of course, not that of christophersi, but the accompanying plate and the photo-
graph of the wing represent christophersi. The description of M. flavirestris given below is that for the
dark form of the species, the usual coloring being a soft reddish brown.

It is interesting to note that Dr. Watson writes that listoni is not found in the Federated Malay States,
and christophersi is probably either not there or has heen reported under another name,
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but the entire tip of the wing fringe and spots opposite all the lon-
gitudinal junctions, but that of VI, are yellow. Tarsi entirely black.
Thorax and abdomen jetty black, with scattered golden hairs.

Head black, with distinct snowy frontal tuft, the fork scales of ver-
tex and occiput all white; palpi ¢, as long as proboscis, sooty with a
longish white tip, and two snowy bands, the outer of which is much
the broader; the & has merely irregular gray patches on the club.
Antenng ¢ ,black, withsilvery verticels and some white scales on some
of the basal joints. In certain lights there are some indications of
five bare lines on the curious powdery bloom so common on the thorax
of mosquitoes of this genus. Halteres with yellow stems and black
tips. The male has the apices of the abdominal segments darker,
owing to much powdery bloom on their basal portions.

Length.—2.5~-3 mm.

Habitat.—Sierre Leone, Mashonaland, British Central Africa, up to
5,600 feet above the sea level; Lake Chilwa, British Central Africa;
Zomba, Philippine Islands.

The coloring in the Philippine specimen is more often a very dark
brown than ‘‘sooty.”

Positive for malaria.

It is usually reported as taken in small pools, but James? says it
belongs to a group of anophelines which breed in small eddies at the
sides of streams having considerable current, and that these breeding
places are often overlooked and entirely neglected.

MYZOMYIA FLAVIROSTRIS, Ludlow.

¢ . Head dark, covered with dark brown and white forked scales,
and white long slender scales on the vertex, extending forward as a
long tuft; antenn® brown, verticels and pubescence white, basal
joint brown but not so dark as the cephalic scales; palpi dark brown,
the ultimate joint white except a very narrow brown basal band
extending as a tiny brown band on the apex of the penultimate, a
broad white band on the base of the penultimate and the apex of the
following joint, the remainder of the organ dark brown, except a very
narrow white band, at the base of the preceding joint, very heavily
scaled at the base; proboscis light scaled on the apical half of the
ventral side, but this rarely shows on the dorsal side, the proximal
half dark brown, very heavily scaled at the base; clypeus dark brown;
eyes dark brown.

Thorax: Prothoracic lobes dark, with brown chaetse; mesonotum
has the median third of a light brown, sometimes almost yellowish,
covered with the fine tomentum so often found on Anophelines, and
sparsely with golden brown hair-like scales, a well-marked dark
median line broadening so as to cover the ““bare space,” and in some

1 James, S. P., and Liston, W. G. Anopheles Mosquitoes of India.
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specimens suggestions of other laterad dark lines, a bunch of long
white slightly curved scales extending over the nape; the lateral parts
are a rich dark brown. Scutellum dark brown in the median portion,
lighter laterad; metanotum dark; pleura almost black.

The abdomen is very dark, almost black, with scattered brown to
golden-brown hairs.

Legs: The cox# and trochanters are dark, covered with small dark
scales and chaetse; femora of the fore legs light brown, tibise and tarsi
darker brown, ungues simple; mid-femora light brown, the rest of the
leg dark brown, but the terminal tarsal joint appearing fawn-colored
in some lights, ungues simple; hind femora light brown, tibie much
darker, especially toward the apex, and some specimens showing a
tiny white apical spot, all the tarsal joints brown, sometimes with a
suggestion of apical light spots on the third and fourth joints.

Wings clear, covered with brown and light yellow scales. The costa
as a whole is dark with five small light spots, one at the apex of the first
long vein, one extending on the first long about on a line with the
base of the second posterior cell, the third also extending on the first
longitudinal is well interior to a line through the base of the fork of the
fifth long vein, and the last is a tiny spot between this and the root
of the wing. The wing field has many small spots; the third long
vein is mostly light, with a small dark spot at its apex and one near
its base; there are light spots at the fourchette of each fork cell; the
stem and lower fork of the fifth long vein are mostly light, a dark spot
at its apex and one at the base of the cell, the distal half of the upper
fork of the fifth long vein is white with a very small dark spot at the
very apex; the sixth vein is dark; the wing fringe is dark except for
light spots at the apices of all the long veins but the second and sixth.
Halteres with light stem and dark knob.

Length.—About 3 mm.

Habitat.—Camp Wilhelm, Tayabas, P. 1.

Taken in November.

I am indebted to Dr. Malcolm Watson, Klang, Federated Malay
States, for calling my attention to this species, the wing and palpal
markings greatly resemble the dark form of funesta, and with the
hand lens the light proboscis is not sufficiently marked to call attention
to it, so I had laid it aside as being probably this form of a species
so common on the Philippine Islands.

MYZOMYIA PARANGENSIS n. sp. Ludl.

Q. Head brown covered with white and dark brown forked scales,
the white ones on the vertex and spreading laterad about one-half
the width of the eyes, the brown fork scales on the rest of the head
except a long tuft of slender white scales projecting forward between
the eyes; antennae brown, verticels and pubescence white, a few
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white scales on the proximal joints, basal joint brown with “frosty
tomentum;”’ palpi fairly heavily scaled, the scales outstanding,
brown except a small white tip and narrow white bands at the base
of the penultimate and at the base on the antipenultimate, the apical
joint is very short; proboscis brown, labella light; clypeus brown;
eyes brown.

Thorax; prothoracic lobes dark brown with long yellow bristles;
mesothorax a soft yellow, covered with ‘“frosty tomentum’ and
sparsely by light yellow to white fine hair-like scales, more apparent
in a median line of them, and long white scales projecting over the
nape, but not confined to the very middle portion. A brown median
line widening at the caudad margin, and continued still more broadly
on the scutellum; scutellum much as mesonotum; pleura very dark
brown with lines of white ‘‘frosty tomentum;’ metanotum brown.

Abdomen dark brown, covered with golden brown hairs and a few
long light spatulate scales on the apex of the eighth segment; the
genitalia are also covered with long spatulate scales.

Legs: Coxa and trochanters white; femora very markedly spotted
or ringed in brown and white there being no marked predominance
of either color, the spots rather large, the apices light, but some-
times only faintly so; tibise like femora, but the apices more dis-
tinctly white; the first tarsal joints are also markedly spotted and
have an apical white band; the second tarsal joints are both apically
and basally banded, more broadly in the fore legs, in the fore and
mid legs usually with one intermediate spot; on the hind legs there
are several intermediate spots, the third tarsals all have apical and
basal light bands and at least one intermediate spot; on the hind
legs the fourth tarsals have apical and basal bands, broader on the
fore and mid legs, and the hind legs have the intermediate spot; the
fifth tarsals are all basally light banded, and in some specimens at
least a suggestion of an apical band. Ungues simple and equal.
The bandings and spots on the hind tarsals, especially where there
are only a few or one spot, divide the legs so they seem quite evenly
marked brown and white.

Wings light yellowish, much mottled with dark brown. The costa
has six brown spots and a mere dot, the last practically at the junction
of the first longitudinal vein with the costa; proximad is a small
white spot followed by a larger dark one extending on to the first
longitudinal and the upper fork of the second long vein; then comes a
light spot about three times as long as this second dark spot, followed
by a small dark spot about half as long as the preceding dark spot
and extending on to the first long vein; then along light spot, followed
by the third dark spot, which is the largest of all the dark spots,
the distal third extending on the subcosta, the first long vein, on
the stem of the second long vein, and on the third long vein, the last
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two veins being less heavily marked than those cephalad of them;
there is then on all these veins but the costa a light portion running
under the remainder of the costal dark spot until the very proximal
end, where the dark again extends as a tiny spot on the subcosta and
first long vein. The fourth dark spot is not so long and extends on
the subcosta and first long vein; the fifth dark spot is small and on
the costa only, and the sixth spot is longer but also only on the costa.
The wing field is much spotted. A small spot besides the ‘‘dot”
spoken of on the upper fork of the second long vein near the base of
the cell, and two on the lower fork, the one near the apex small, and
there is one on the stem near the junction of the subcosta with the
costa. The third long vein is mostly light, there being besides the
dark spot connected with the large costal spot another dark spot just
exterior to it and one near the apex of the vein; the fourth long vein
has two spots on the stem and two on each fork; the fifth long vein is
mostly light, but has one dark spot on the stem toward the base and
three on its upper fork; the sixth long vein has three dark spots, one
near the base, one about the middle, and one near the apex. The
fringe is much mottled and is light at the junction of all the veins
except the upper fork of the second long vein and at the junction of-
the sixth, and has, besides, light mid spots between the upper and
lower forks of the fifth, between the fifth and the sixth, and beyond
the sixth it is light save for two dark spots just interior to this vein.
The apices of all the veins are light. Halteres with dark knobs and
light stems.

Length—About 7 mm.

Habitat.—Parang, Mindanoa, P. I. -

Taken.—October and November.

This is an unusually beautifully marked Anopheline, and probably
lies nearest ludlowii, but the wing markings are quite different; the
palpal bands are all narrow, and the legs very much more spotted
than even the most distinctly marked of the ludlowii which I have
ever seen.

Relation to malaria unknown. A

Breeding places and habits entirely unknown. It is apparently a
comparatively rare mosquito and has, so far, only been sent in from
Parang. :



Genus CYCLOLEPPTERON Theobald.

The characters of the genus are as follows: Palpilong in both sexes,
about as long as the proboscis; in the ¢ the last two joints are swollen,
forming a spatulate extremity; in the ¢ they are subulate. The
venation is very similar to a typical Anopheles, but the wings have, in
addition to typical Anopheles scales, patches of large jet-black scales,
more or less inflated, and with their free end of a circular outline,
these patches giving the wing a markedly spotted appearance. The
typical lanceolate scales are comparatively few in number.

CYCLOLEPPTERON GRABHAMII Theob.

& . Head dark brown, with black upright forked scales behind and
at the sides, a patch of gray ones in the middle of the head, a few
white ones projecting in front, and a long tuft of white hairs spreading
outwards; eyes metallic coppery; proboscis long and thin, brown;
palpi brown, bright brown at the swollen end, with prominent scales
at the base; basal joint of antenns dark brown.

Thorax silvery-gray, mottled with bright chestnut-brown, with
two dark brown eye-like patches on each side toward the posterior
half of the mesonotum, and a dark central line in front; a lateral tuft
of dark, broadish scales on each side in front, and a patch of hair-
like creamy ones in the middle, projecting over the neck; the whole
mesonotum covered with scattered golden, curved, hair-like scales;
scutellum grayish at the sides, brown in the center; metanotum
yellowish-brown in some lights, with purplish tinges in others. When
viewed with a hand lens the thorax appears bright brown and gray,
frosted with gray hairs, the median dark line showing plainly, and
also the four lateral spots.

The abdomen is absent, and the legs too damaged to make any-
thing of, but the remaining wing is perfect, and presents the following
peculiarities: The costa is dark, with a small pale patch about one-
third of the length of the wing from the tip. The apex is fringed
with yellow scales, broken by three small blackish patches, the upper
part of the yellow fringe appearing as a yellow, apical, costal spot.
The veins are sparsely bordered with pale spindle-shaped scales, and
scattered over the veins, at wide intervals, are large, deep black scales
unlike those of any other Anopheles. These scales are collected into
a dense jet-black spot where the first long vein joins the auxiliary,-
the black spot of scales involving the second long vein as well. They
are also collected rather thickly at the root of the fork cells, especially
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of the first submarginal cell, and elsewhere. The first submarginal
cell is about the same length as its stem; its base nearer the base of
the wing than that of the second posterior cell. The latter is very
short and broad, only a little more than half the length of its stem.
Posterior cross vein about its own length distant from the mid cross
vein. The third long vein is carried only a minute distance past the
posterior cross vein.

Habitat.—Jamaica (Dr. Grabham) (24.11.1899).

Time of capture.—November.

Positive for malaria.

Breeding places in any stagnant water.



Genus STETHOMYIA Theob.

Allied to Anopheles. Head with a patch of flat scales in front on
the middle line, and covered with numerous bristles and very thin
upright forked scales almost like bristles; palpi in the ¢ long thin,
four-jointed, the terminal joint slightlyswollen near the apex. Thorax
bristly but apparently nude; prothoracic lobes mammillated. Ab-
domen very pilose, hairs of two sizes, the smaller ones in rows. Wings
unspotted, the veins clothed with long lancet-shaped scales. ILegs
long and thin with simple equal ungues in the ¢ . Palpi of the male
much swollen; claspers of the genitalia long; ungues of fore legs very
unequal, the longer uniserrate; the mid and hind small, equal, and
simple.

Differs from Anopheles in having some flat scales on the head and
in the peculiar mammillated structure of the prothoracic lobes.

STETHOMYIA PALLIDA Ludl.

¢ . Head, light testaceous, a few white flat lanceolate scales on the
vertex, otherwise clothed with sparsely set slender hair-like curved
brown scales, nearly as long as the very slender fork scales which
occur on the occiput; two light-brown bristles project forward
between the eyes, and a few around the eyes. The head shows no
sign of having been denuded, and besides the slender hair-like scales
1s covered with a short fine tomentum or frostiness, such as is often
seen on the thorax of Anophelinze. Antenns brown, verticles brown,
pubescence white, basal joint testaceous with frosty tomentum;
palpi long and slender, covered ventrally with the short fine hairs of
the frosty tomentum, dorsally with small flat brown scales, a couple
of bristles or long hairs at the apex; proboscis light brown, covered
with very thin flat scales and curved hair-like scales, a few bristles at
the base, tip lighter; eyes dark brown; clypeus light, with frosty
tomentum.

Thorax light testaceous, sparsely covered with hair-like brown
curved scales, and frosty tomentum, prothoracic lobes a little darker,
and with curved hair-like scales; scutellum like mesonotum; pleura
light, with a few groups of hair-like curved brown scales; metanotum
brown.

Abdomen apparently mottled brown and light, but this may be
due to drying, and clothed with rather long brown hairs.

Legs unusually long and slender; cox® and trochanters light, with
a few hair-like curved brown scales. Remainder of the legs light,
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covered with small, thin brown scales, which, in some lights, how-
ever, look much darker, with almost purple iridescence, in other
lights almost fawn color. Ungues simple and equal.

Wing clear, brown scaled, with lanceolate scales; the first sub-
marginal extremely long, nearly twice as long as the second posterior
cell, and a little narrower, the stem about half the length of the cell,
and a third shorter than that of the second posterior; cross veins
close together, and all about the same length, the supernumerary
about half its length interior to the mid, and the posterior about its
own length interior to the mid. Halteres, stem light, knob dark.

Length.—3.5 mm. (legs more than 10 mm.).

Habitat—Camp Stotsenburg, Angeles, Pampanga, Luzon Island.

Taken in September. ‘‘Caught in the woods.”

Described from one very perfect specimen sent by Dr. Whitmore.

In spite of the fact that the prothoracic lobes are not mammillated,
and indeed seem stalked, the other characteristics point so strongly
to Stethomyia that I put this insect under that genus.

Relation to malaria unknown.

Breeding places and life history unknown.

R



Genus PYRETOPHORUS Blanchard.

Thorax with narrow curved scales, often rather elongated; abdomen
with hair-like curved scales, practically hairs, the ‘¢ lamellee only
with scales; wings with small, short lanceolate or narrowish scales,
much spotted as a rule, and palpi of the ¢ moderately scaled; legs
banded, sometimes spotted. No flat scales on the head.

The larve frequent puddles and streams.

PYRETOPHORUS PITCHFORDII Power.

Wing clothed with narrow lanceolate scales; costa black at apex,
pale at absolute base, with three large yellowish dots approaching the
dark parts in length, and two basal dots; rest of veins mainly pale,
but with several longish black marks, notably two on sixth long vein;
fringe spotted at all long junctions. Legs dark but for apical femoral
and tibeal spots, and the tarsi minutely apically pale banded. Thorax
dark with a broad band (stripe) of white bloom in the middle, -and
clothed with hair-like yellow scales behind, and creamy, narrow
curved ones in front. Abdomen black, clothed both dorsally and
ventrally with long golden hairs. The black scales near the fork
of V on the wing are blunt ended.

¢ . Head black, with few black scales behind and clavate white
scales between the eyes, succeeded by white spindle-shaped scales
and a rather scantily double white frontal tuft. Palpi moderately
densely black-scaled, the outer fourth of the appendage white, with
a narrow black band, and a smaller white band nearer the base;
proboscis black, with yellow tip; antenne with a long second joint
‘clothed with white scales. Pleura mostly fuscous. Halteres with
densely black-scaled knobs. A very slenderly built, dark looking
mosquito.

Length.—About 4 mm.

Habitat.—Zululand, in brush country; elevation 1,500 feet. The
valley is said to be notoriously malarious.

- Philippine Islands, Camp Stotsenburg. This location also abounds
in malarial fever. Reported from the Philippine Islands by Giles,
to whom Maj. Whitmore had sent specimens.”

Relation to malaria unknown. v

Breeding places and life history unknown.
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PYRETOPHORUS MIMIMUS Theob.
(Mono culicid, I, 186).

9. Head black, clothed with black upright forked scales behind,
and on the sides and over most of the occiput, a few gray and white
creamy ones in front, also some curved white scales and a few white
hairs projecting forward; proboscis deep brown; palpi deep testa-
ceous clothed with black scales, a white ring toward the base (apical
portion denuded), longer than the proboscis; antenns deep brown,
testaceous at the base, with dark hairs and gray pubescence.

Thorax slatey-gray in the middle, deep brown at the sides, the
median gray area with rather large, round, brown dots (denuded);
projecting over the head are some large white lanceolate scales;
brown bristles over the roots of the wings; scutellum pale brown;
metanotum deep brown; pleura brown.

Abdomen deep shiny blackish-brown with golden yellow hairs.

Legs testaceous-brown, covered with deep brown scales; no trace of
banding or pale knee spots; ungues equal and simple; those of the
forelegs curved, those of the mid nearly straight; femora rather
paler than the rest of the legs, and those of the forelegs rather swollen.

Wings with black costa with three distinct nearly equal yellowish
spots; apex yellow, forming a small apical spot; fringe brown with a
yellow spot at the end of each vein, except the sixth; the middle of
the three yellow costal spots is slightly the longest; all these spots
are carried on to the first long vein; the apical spot also just touches
the tip of the first long vein and the tip of the upper branch of the
first fork cell; second long vein and the fork entirely dark scaled;
the third yellow in the middle, dark at the base and apex; the fourth
mostly dark scaled, the fifth and sixth mostly dark scaled, a trace of yel-
low on the upper branch of the fifth; first submarginal cell considerably
longer and slightly narrower than the second posterior cell, its base
much nearer the base of the wing than that of the latter, its stem
much less than half the length of the cell; stem of the second poste-
rior cell considerably longer than the cell and than the stem of the
submarginal cell; the subcostal joins the costal in the median yellow
spot, some way from the base of the submarginal cell; supernumer-
ary cross vein nearly its own length in front of the mid cross vein,
which is longer than the supernumerary, posterior cross vein a little
longer than the mid, more than its own length distant from it; third
long vein carried very prominently into the basal cell. Halteres
with gray stem and large cup-shaped black knob.

Length.—3 mm.

Habitat—Hongkong (Rees); Camp Stotsenburg, Pampanga, P. I.
(Whitmore).

Relation to malaria unknown,
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Breeding places and life history entirely unknown.
The description suggests funesta, but I have not seen the specimen
which was, I think, determined by Giles.

PYRETOPHORUS (?) FREERZXZ Banks (19086).

Small, dark gray, with light gray, lanceolate thoracic scales and
golden hair-like abdominal scales; fore and mid legs with banded
tarsi; posterior tarsi snow white; palpi dark brown, white tipped and
narrowly white banded before apex; a few white hairs at middle of
palpi; frontal tuft white and nearly as long as head; antenna pale
brown with white hairs.

Described from a single ¢ with no mid legs.

Habitat.—Manila, P. I. (Banks).

Time of capture.—October 23, 1906.

Type in the Bureau of Science, Manila, P. I. No. 5975.

Relation to malaria unknown.

Breeding place and life history entirely unknown.

The description is entirely inadequate, and it would be impossible
to determine a specimen by it, unless the type were available. It
suggests a Nyssorhynchus and might be one of two or three.



Genus MYZORHYNCHUS Theob.

Characters—Thorax with hair-like scales; prothoracic lobes with
ragged scales; the abdomen with ventral, and a few apical scales, and a
ventral apical tuft; there are no lateral scale tufts to the segments;
wing scales broadly lanceolate or moderately lanceolate, sometimes
- short and broad; palpi densely scaled in the ¢, and also the proboscis.
Wild species, breeding in swampy ground.

MYZORHYNCHUS SINENSIS Wiedemann.
(Theob. Mon. Cul,, vol. 1, 137.)

¢ . Head blackish with white scales in front, black tipped with gray
behind; antenns brown with narrow pale basal bands at joints, basal
joint testaceous, with pale scales, which also occur on the next few
joints; palpi densely scaled with long brown to black scales, with a
white scaled apex and two white bands at the apex of third and fourth
joints; proboscis black; clypeus brown.

Thorax slatey-gray with purplish brown longitudinal stripes, with
numerous small dark specks, adorned morc or less with narrow pale
golden scales; scutellum dull pale ochraceous or gray with the center
deep purplish brown; metanotum deep, clear purplish brown to almost
black; pleura brown and silvery gray.

Abdomen with brownish black, and testaceous ground color; in
some specimens there is a narrow apical pale border to the segments,
seen in certain lights; posterior segments mainly testaceous; all the
segments are covered and edged with long golden hairs, the end ones
particularly so.

Legs testaceous when denuded; covered with brown scales above,
dark yellowish below; tibise and tarsi, except the last, with apical pale
bands (in some, both sides of the joints are involved); in the hind legs
the metatarsus is longer than the tibia, and the first tarsal joint about
half the length of the metatarsus; in the fore and mid legs the last two
tarsal joints show little or no banding; ungues equal and simple.

Wings with the costa covered with dark brown to black scales,
with two rather large prominent yellowish white spots which extend
on to the first long vein, and upper branch of first fork cell; one spot is
near the apex, the sccond where the subcostal vein joins the costa;
the veins are covered with light brown, dark brown, and creamy
scales, the dark brown forming patches on the bases of the two fork
cells where the veins join the wing border, at the base of the third long
vein, and the base of the second long vein; three more or less distinct
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patches are present on the upper branch of the fifth one near its base,
and a few on the apical part of its lower branch; two patches on the
sixth, while the subcostal and first long vein have all brown scales
except where the yellow costal spots are carried over them; fringe
yellow at the apex, a small black patch separating it from the costal
spot, a pale patch where the lower half of the fifth vein joins the border,
all the rest dusky violet black, except the ‘‘border scales,” which are
pale yellowin reflected light ; first submarginal cell and second posterior
cell of nearly equal length; base of the latter just a little nearer the
base of the wing than that of the former; stem of the first submarginal
about two-thirds the length of the cell; stem of second posterior equal
to that of the former cell; posterior cross vein not quite half its length
distant from the mid cross vein; mid cross vein a little nearer the base
of the wing than the supernumerary; the posterior cross vein slightly
the longest of the three; base of the first submarginal cell some dis-
tance from the junction of the subcostal with the costal; halteres with
pale stem and dark knob.

Length.—5 mm.; probos., 2.5 m.

Taken at Formosa, China; Philippine Islands, rather rarely, how-
ever.

Differs from vanus in having (i) a pale spot where the upper branch
of the fifth long vein joins the margin (@ii) it is larger; (iii) and in
position of cross veins; the latter a doubtful character, however.

Positive to malaria.

Little is known as to breeding places and life history, but James!?
believes the whole sinensis group breeds in dark shady pools.

Positive to filaria nocturna.

MYZORHYNCHUS VANUS, Van der Wulp.
(Mono. Cu., i, 142; iii, 90.)

# . Head black, with yellowish white upright scales in front, and
black ones behind tipped with gray; deep black ones at the sides, a
tuft of long white hairs projecting between the eyes; antennee dark
brown, basal joint testaceous, almost black, on the inside with pale
gray scales; palpi covered with long brown scales, with the apex
white, two other prominent white rings, and some white scales
toward the base, sometimes four-ringed, nearly as long as the pro-
boscis; proboscis densely covered with black scales, apex testaceous.

Thorax brown, dusted with frosty gray, with a narrow median
line and broader lateral ones of dull violet hue, and also two long
oval, dark, lateral eye-like spots, the whole covered with minute
dark specks with scattered long, pale hair-like scales, white in front,
golden on the dorsum and behind; pleura .dark brown with some

! James, S. P., and Liston, W. G. Anopheles Mosquitoes of India, 1904, p. 81.
22395°—Bull, 4—14——4
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gray markings; metanotum dark brown; scutellum pale ochraceous
gray, dark brown in the middle.

Abdomen shiny black with a dull violet tmge in some lights with
long golden brown hairs.

Legs dark yellowish-brown, with dark brown scales, with a dull
bronzy yellow reflection in certain lights; apices of the hind metatarsi
and first three tarsal joints narrowly banded yellow, last joint dark
brown; in the fore and mid legs the first two tarsi only are banded;
hind metatarsi longer than the hind tibie, first tarsal joint not one-half
the length of the metatarsus; ungues equal and simple. '

Wings with the costa covered with black scales broken by two
small yellow spots, the apical one distinct and extending on to the
first long vein and the upper half of the fork of the second long vein;
the second spot where the subcostal joins the costa very indistinct,
more or less extending on the first long vein and the pale area ex-
tending some distance basally under the dark costa, rest of wing

Fia. 23. Wing of M. Vanus, Van der Wulp.

markings as in M. sinensis, except that there is no pale patch on
the fringe where the lower branch of the fifth vein joins the border;
apical fringe yellow, but the black spot between it and the apical
costal spot larger; cross veins separate, the posterior longer than the
mid, distant from it more than its own length, and the supernumerary
distant from the mid about two-thirds of its own length; base of the
first submarginal cell a little nearer the base of the wing than the
base of the second posterior cell. Halteres pale yellowish-brown
with a fuscous knob.

Length.—4.5 mm.

@ . Palpi densely covered with black and gray scales at the base,
less so on the remainder, apex with black and gray scales, truncated,
antepenultimate joint deep black with a narrow border of white
scales; penultimate joint with thin white border and hair tufts brown;
antenn® banded, with brown verticels. Ungues of forelegs unequal,
the larger one with two large teeth and a trace of a third at the base;
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mid and hind equal, and simple, the hind smaller than the mid and
nearly straight.

Length.—3.8-4.5 mm.

Habitat.—Straits Settlements, Madras, Central Provinces, and
Philippine Islands.

Relation to malaria unknown.

Belongs to the general sinensis group, and according to Janres this
whole group breeds in dark shady pools.

MYZORHYNCHUS BARBIROSTRIS, Van der Wulp.

Thorax deep grayish, with slaty refleetions, dark longitudinal lines
and minute black specks, with long scattered golden hair-like scales.
Abdomen nearly black. Legs dark brown, with apical bands to the
tibiee and tarsi. Costa black, with two small yellow spots on the
apical half; apical fringe black, except between the second and third
veins; scales more robust than in M. sinensis.

¢ . Head black, covered with black upright broad forked scales be-
hind, gray at the tips, and with creamy white ones in front, a median
bare space and a few projecting white and black bristles in front; an-
tenng black, with pale bands, basal joints black; palpi densely cov-
ered with deep black scales, making them nearly as wide as the head,
as long as the proboscis, all traces of the joints hidden by the dense
scales.

Thorax deep grayish, with slaty reflections, deeper colored thin
longitudinal lines, and numerous dark specks, covered with scattered
long golden hair-like scales; pleura brown and ashy gray, with a few
white scales; scutellum deep purplish-brown in the middle, paler at
the sides, with very pale golden curved scales and long dark brown
bristles; metanotum deep brown. :

Abdomen much as in M. sinensis. Legs testaceous, densely cov-
ered with dark brown scales, apex of the tibie with a yellow band,
also the tarsal joints, except the last; ungues equal and simple.

Wings densely covered with dark scales and a few pale ones; costa
black-scaled, a small pale yellow apical spot and another still smaller
and paler where the subcostal joins the costa; the former just in-
cludes the scales at the tip of the first long vein and the tip of the
upper branch of the second long vein; the second spot only on the
costal vein; first submarginal cell longer and narrower than the second
posterior cell, its base just a little nearer the apex of the wing, its
stem equal to about two-thirds of its length, shorter than the stem of
the second posterior cell, which is a little longer than the cell; base of
the first fork eell not near the second costal spot; mid cross vein a
short distance from the supernumerary; posterior cross vein more
than its own length distant from the mid; fringe black, with a pale
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spot at the tip of the third long vein and slightly paler where the lower
branch of the fifth joins the edge; scales of the wmg more robust than
in M. sinensis, those of the upper branch of the fifth being compara-
tively short and broad with an acuminate tip. Ilalteres jet black,
slightly pale at the base.

Length.—5 mm.

Habitat—Selangor (Wray); Upper Burma (Watson) (4.94); Old
Calabar (Annett); Philippine Islands (Ludlow).

Time of capture.—August in Upper Burma (Watson); April in Old
Calabar (Annett).

James reports it experimentally positive to malaria, but not found
infected in nature, and Christopher! says that because of its sylvan
habits, it is believed not to ‘‘play much part in the transmission of
malaria,” though it may act as a carrier in the case of forest camps
or even in the case of convicts working during the day in the forest.
Christopher and Watson both found it flying in the day time and
Christopher reports it attacking freely during the day.

Watson and Christopher report barbirostris breeding in swamps, in
pools at the edge of forests, in the jungles, on the hill range, and James
reports it breeding in dark pools withmuch vegetation, lily ponds, tanks
overgrown with green weed. Dr. Watson found them so plentiful at
one time that he and Dr. Leicester and an attendant ‘‘caught some-
thing like 200 anophelines in a quarter of an hour” (p. 19)? and that
other mosquitoes were even more abundant.

1 Malaria in the Andamans (Christopher).
2 Prevention of malaria in Federated Malay States (Watson).



MYZORHYNCHUS PSEUDOBARBIROSTRIS Ludlow.

¢ . Head very dark brown, with some pale scales on top, spread-
ing in front toward the sides, and partly around the eyes, tuft in
front white with a few dark hairs, and dark hairs behind the eyes,
otherwise covered with rather broad not deeply forked scales with
fimbriated tops, the tips gray; narrow median space bare. An-
tenng a lighter brown, minute white apical hands on the joints, first
joint brown; verticels brown, pubescence white. Palpi very heavily
scaled with dark brown (almost black) scales, many of which are
ochraceous tipped, so that the effect is ‘“rusty’’; joints obscure but
can be seen by breaks in the scales; as long as the proboscis; last
joint with brown hairs. Proboscis also heavily dark scaled, some
ochraceous tipped; tip is lighter but still brown. Eyes dark brown,
narrow white rim part of the way around.

Thorax dark brown with gray reflections, and narrow curved
(almost hairlike) golden scales, arranged in faint, i. e., indefinite
lines, which in some lights seem to converge so as to form a V from
the cephalic edge the whole length of the thorax, the point caudad;
pleura brown with white markings; scutellum brown at center, paler
laterad, with slender golden curved scales (such as are on the thorax)
and golden bristles; metanotum brown.

Abdomen dark brown, slight grayish reflections, golden hairs; on
the ventral side are a few scattered white scales and near the caudal
end a bunch of rather long brown scales.

Legs.—Coxe and trochanters all dark brown, white-tipped; femora
and tibiz all dark brown, well sprinkled with white scales, the rest
of the legs a little lighter brown, and in some lights giving almost
“fawn-colored” reflections; all the joints of the legs and feet are
white-tipped, except the last tarsal joints, and on the mid legs that
is a little lighter, giving almost “clay-colored’ reflections. Ungues
simple and brown.

Wings dark, with two small yellow spots on costa, one at the apex
of the wing and extending on the apices of the first longitudinal and
anterior fork of second longitudinal, with light spots on the fringe
at apices of first longitudinal and anterior fork of second longitudinal
and an included dark spot at apex of marginal cell, giving the appear-
ance of an incomplete ring (c); the other, much smaller, on the
costa at junction of the subcosta. The costal and basal portions
of the wing are dark-scaled with a few white scales on the costa,
subcosta, first and second longitudinal, but the third longitudinal
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is mostly white-scaled, and on this appear a few of the round-ended
scales. The fourth longitudinal is largely dark-scaled with a few of
the longer scales, but the scales are mostly of the roundish sort
which are either black or white; there are dark spots at the apices
of each fork and light fringe at the apex of the anterior fork. The
fifth longitudinal has almost exclusively the rounder scales, and is
mostly white, both as to stem and forks; dark ‘spots at the apices
of each fork, and the stem has a dark base, as have all the veins
except the sixth, which is light-scaled, save two heavy dark spots,
one at the apex and one about the middle of the vein. The sixth
has entirely the roundish-ended scales in both black and white.
The fringe is dark except for the three small places indicated, i. e.,
at the apices of first longitudinal, anterior fork of second, and anterior
fork of fourth longitudinal. Most of the veins, even where light,
have a sprinkling of the dark among the median scales, but the larger
part of the dark scales on these veins are lateral scales and lie close
under the median scales, so that the wing looks much darker from
the under (ventral) view, and in all the veins caudad of the third
the lateral as well as the median scales are almost entirely of the
“round-ended” sort. The wing has, however, as a whole a dark
rather than light appearance, probably due to the very heavy scal-
ing of the first two or three veins, which are mostly dark-scaled.
The first submarginal cell is a little longer and narrower than the
second posterior, the base of the former nearly on a line with the
base of the latter, but not near the junction of the costa and sub-
costa; the stem of the former is about two-thirds the length of the
cell, and shorter than that of the second posterior, which is longer
than the cell. The cross-veins are close together, the mid-vein
much the longest, meeting the supernumerary at nearly a right angle
(toward the apex of the wing), and the posterior cross-vein is not
half its length from the mid-vein and stands at almost the same
angle in the reverse direcfion. The halteres have black knobs, stem
and base are light.

Length.—5 mm. (with proboscis 7 mm.).

Habitat.—Philippine Islands.

Relation to malaria unknown.

Breeding places and life history entirely unknown.



Genus NYSSORHYNCHUS Blanchard.

Thorax with narrow curved and spindle-shaped scales; abdomen
with small flat or narrow dorsal scales, especially on the apical seg-
ments; ventral tufts of long scales; wing scales bluntly lanceolate;
palpi densely scaled; leg banded mottled or spotted.

NYSSORHYNCHUS FULIGINOSUS Giles.
(Gnats or mosquitoes, 1st ed., p. 160.)

“Wing spotted; costa black, except at apex and base, and inter-

-rupted by three fairly large yellowish spots, involving the aux.

(subcosta) and I (first long vein). There are also two small black dots
on the white basal portion of the costa only, and numerous black dots
on the long veins. Last three hind tarsal joints and apex of second
wholly white; first, second, and third tarsal joints of fore and mid legs

F1a. 24. Wing of Nyssorhynchus fuliginosus Giles.

apically tawny banded. Thorax black, with whitish yellow scales.
Abdomen black, with some (mostly basal) white scales, and numerous
golden hairs on the segments.”

Head black, with a distinct bifed white tuft; palpiof 2 black with
white tuft (apex) and two narrow but distinct white bands on the
articulations next to it; the cox® have numerous silvery tufts; the
large black costal spot next but one to base extends to correspondi.ng
portion of I but is divided into three minute interruptions. The wing
behind I is mainly pale ferrugmous, but there are numerous black
portions on the long veins, and the internal fringe shows distinct
tawny interruptions opposite each longitudinal junction. Scutellum
deep slaty black, with creamy white scales, which form two lateral
tufts, small black bristles on the mid lobe, long ones at the sides;
pleura deep slaty brown; metanotum deep brown to black.

ThJs is Ross’s ‘‘small dapple wing.”
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56 Bulletin No. 4: Surgeon General, Army.

Length.—3.5-4.2 mm. )

Habitat—Madras and Punjab, India. Generally in the Philippine
Islands.

Positive to malaria.

Breeding places. In India the larvee are found in tanks, large
natural ponds with grass and weeds at the edges, in canals amongst
the weeds, and in shady weed-grown pools under trees in clear water.



NYSSORRHYNCHUS PHILIPPINENSIS Ludlow.
(A. philippinensis Ludl., Journ. N. Y. Ento., September, 1902.)

¢ Head very dark brown, with white and creamy (yellowish) scales
scattered on top, and more thickly toward the front, long white tuft
in front, a few yellowish scales on the sides, and very dark forked
scales with fimbriated tops on the occiput; antennse golden brown
some white scales and some brown at the base with lighter tips, verti-
cels white, pubescence white, first joint basally brown but white at
apex; eyes dark brown or black, with very narrow white rim; palpi
golden brown, some scales apparently darker tipped, the last joint
white and a narrow white band at apex of each of the three preceding
joints, a few white scales at the base; proboscis brown, not so dark
as the head but darker than the antenne; white or yellowish tip.

Thorax very dark brown (both it and the head are almost black),
with scattered white, flat and yellowish curved scales, no design ap- -
parent, cephalad the white scales are much longer; scutellum dark
brown in the middle and at each end with a lighter spot between on

F1G. 25. Wing of N. philippinenesis Ludl,

which are a few white scales; metanotum dark brown; pleura dark
brown with white markings; when denuded thorax has ashy-gray
reflections with dark brown median line.

Abdomen dorsally is ashy-gray with golden-brown hairs, a narrow
‘brown apical band on each segment, much broader on the last two
segments so that they are nearly brown instead of gray. '

Legs.—Coxa® brown, all white-tipped; femora dark, 1. e., brown-
scaled dorsally, and yellowish on the ventral side, tibiee same but a
very small apical white spot on fore and mid legs; first, second, and
third tarsal joints on the fore legs have heavy apical white bands;
mid legs have faint white bands in the same positions, that on the
first tarsal much the heaviest, but still not by any means so broad as
on the fore legs; hind legs dorsally brown, and yellowish ventrally,
much as in the other legs, but the apical half of the second tarsal and
all the following joints pure white ,ungues on all legs simple and equal.
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Wings cream-colored spotted with brown, reminding one of A.
Jamesii Theo. Two small and four large brown spots on costa, the
distal extending back through anterior fork of second longitudinal,
the next somewhat larger, through first longitudinal; the third and
largest of all extends as a long spot on the costa and subcosta and
three small ones on the first longitudinal, so arranged as to resemble
an overturned E ( M) ; the middle of these is the largest and connects
with one on the second longitudinal; the fourth spot (counting from
the apex of the wing) includes the subcosta and the first longitudinal,
and even the two small ones include the subcosta, making all these
costal spots very distinct. The apex of the costa is, however, light.
There are two dark spots on anterior fork of second longitudinal, and
one on the posterior fork; two small spots at the base of the third
longitudinal; one on the anterior fork of the fourth longitudinal, a
small one near the apex of the posterior fork, the stem is dark to
posterior cross vein, and after a small white spot, about one-half the
way to the base of the vein; anterior fork of fifth has three dark
spots, and there is one on the posterior near the apex, also on the
stem of fifth near base of wing; there are three dark spots on the
sixth longitudinal, one at the apex, one near the middle, and one
near the base. A large part of the second and fourth are therefore
dark, while the fifth has a large part cream colored and still a larger
proportion of the third is light. The fringe is mottled, cream and
brown, nearly equally, to the sixth longitudinal, after which it is
dark. Dark spots occur in the fringe at the apex of the anterior fork
of the second longitudinal and at apices of the first posterior, second
posterior, third posterior, anal, auxiliary, and spurious cells (Theo-
bald’s naming) with light spots at the apices of each intervening
vein. The first submarginal cell is a little longer than the second
posterior, the base of the former being a little nearer the base of the
wing. The posterior cross vein is about one and one-half times its
length nearer the base of the wing than the mid cross vein, and the
supernumerary vein a little nearer the apex of the wing than the latter.

Length.—(Including proboscis) 5 mm.

Habitat.—San Jose, Abra, Luzon, P. 1.

- Caught September 1, 1901. Since then taken in many localities
in the Philippine Islands. '

This mosquito is related to A. Jamesii Theo., but differs in so many
points—antenne, palpi, wings, legs—that although the differences
in antenna and wings are not great, those of the palpi and legs are
so distinctive I decided, after some hesitation, to keep it a distinct
species. Specimens sent in during 11 years have always run true
and there seems to be no reasonable doubt as to the validity of the
species.

Relation to malaria unknown.

Breeding places and life history unknown.



NYSSORHYNCHUS KOCHI Dbnitz.
( Nyssorhynchus flava Ludl.)
(Cellia flava Ludl.)

¢ . Head dark, covered mostly with light yollow or white forked
scales, a few brown ones laterad and ventrad, a heavy bunch of very
long, slender white curved scales projecting forward between the
eyes; some brown bristles around the eyes; antennz almost white,
a minute brown band at the base of each row of verticels; verticels
and pubescence white; basal joint testaceous; palpi almost white, the
distal half covered with yellow and white scales, 1. e., the apex with
a broad band of white followed by a broad yellow band, a minute
brown basal band on the ultimate and penultimate joints; the ante-
penultimate is distally white, then a broad yellow band occupying
most of the joint, a narrow basal brown band, and the remainder of
the palpi heavily scaled by brown with some intermixture of yellow
scales. Proboscis light, base heavily brown scaled, then a mottled
portion extending to the distal third, which is covered with light
yellow scales, except a narrow brown band at its extremity, labella
light orange; clypeus testaceous; eyes brown.

Thorax: Prothoracic lobes testaceous, covered with light and
brown flat spatulate scales, mammillated; mesonotum light and deli-
cate, with two small submedian or laterad brown spots (not scaled)
about one-third the length of the mesonotum from the head, some-
times another pair just cephalo-laterad to these, a suggestion of a
brown median line, the whole (except the spots) covered with slender
hair-like curved scales, a few small flat curved or spatulate scales
scattered throughout, more noticeable laterad, especially cephalad
of the wing joint, and at the nape growing into a tuft of long flat
curved spatulate scales, a dark median spot cephalad of the scutellum;
scutellum dark in the middle, sides light, brown bristles; pleura
light, with some brown lines; metanotum light, with median brown
stripe. '

Abdomen light or dirty gray, sparsely covered with long, flat,
spatulate white or yellow scales and white or light yellow bristles,
heavy submedian ventral tufts of long brown broadly truncate
scales on most (six) of the segments, the last segment more heavily
white scaled.

Legs: Coxe light, sparsely covered with long spatulate white
scales and white bristles; trochanters light, mostly brown scaled;
femora of the forelegs somewhat thickened at the base; in all the legs
covered with irregular bands or spots of brown and white and have
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Nyssorhynchus kochii Dén (N. flavii Ludl.)
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a very narrow apical band; tibie mottled in the same way, first tarsal
joint also mottled, and has narrow apical bands more marked on the
hind legs; remainder of tarsal joints on fore and mid legs more or less
distinctly mottled and having narrow apical light bands; on the hind
legs the second tarsal has a broad apical white band, the third has
broad apical and basal white bands, the fourth and fifth are marked
in the same way. TUngues simple and equal.

Wings light, and mostly light scaled; on the costa are two tiny
basal dark spots, four large brown spots, and a tiny brown spot
between the two more proximal larger spots, all of which extend on
the first long vein, and an analogous intermediate spot on the first
long vein. Wing field somewhat spotted, but mostly light scaled;
a dark spot on each fork of the second long vein; third long vein
light except small spots at the apex and near its base; two small
spots on the forks of the fourth, and a couple on the stem; three small
spots on the upper fork of the fifth, one on the lower fork, stem light
except that close to the base is a small dark spot; the sixth has three
small spots, and the wing fringe is spotted between the junctions of
every vein.

Length.—3.5 mm.; 5 mm. with proboscis.

& . Much as the female. On the antenna the bands at the bases
of the verticels are more yellow; the palpi are not so distinetly
marked, there being a narrow brown band in the middle of the‘‘club,”
a white band followed by yellow at the apex of the penultimate, with
a brown spot on one side and a very narrow basal brown band; the
antepenultimate has the light and dark bands rather irregularly
placed and a tiny narrow white band at the base (in one specimen this
is nude). The leg markings are perhaps more brilliant; fore ungues
markedly unequal, the larger with a long tooth.

Habitat.—Camp Wilhelm, Tayabas, P. I.

Taken September, 1907. .

Described from four specimens collected by the surgeon on duty
at this post. It is a very unusual looking Anopheline, and its color-
ing is very attractive.

Relation to malaria unknown.

Dr. Watson writes me that Edwards thinks this may be kochi
Doén. in which case it is also taken in the Straits Settlements, Suma-
tra, Java, and the Federated Malay States. Dr. Watson! found
kochi to be a ‘“‘flat land” mosquito, taken in houses, and breeding
in ““mud holes,” 1. e., hoof marks, wagon ruts, etc.; in shallow water
supplied by rain and liable to dry up; in swamps, in marshy ground
fed by streams, and he writes me there is plenty of epidemiological
evidence to show that this species is not connected with the trans-
mission of malaria.

1 Prevention of malaria in the Federated Malay States, p. 18.



Genus CELLIA Theobald.

Thorax with flat spindle-shaped scales; abdomen covered with
irregular scales and dense lateral tufts; palpi of female densely
scaly; wing scales large, bluntly lanceolate; wings densely scaled.

CELLIA ARGYROTARSIS Rob. Desvoidy (1828).
(A. albitarsis Arribalzaga (1891).)

Thorax with mesonotum bluish gray, with three more or less
longitudinal lines and with pale scales over the mesonotum, and
sometimes traces of two dark lateral spots. Abdomen dark dusky-
brown, with a few creamy scales. Legs covered with dark scales,
with some of the tarsi apically white banded; last three joints of
hind legs pure white, and also apex of first; costa dark, with two
distinct and several smaller pale spots.

¢ . Head black, with white upright spatulate scales in front, black
behind and at the sides, a tuft of white hairs projecting forward
between the eyes. Eyes black; antenns dark, with pale silky pubes-
cence and brown hairs; basal joint dark, a few patches of white
scales on the first few basal joints; palpi covered with long black
scales, especially along toward the base; apex pure white, and there
are also two narrow white rings on the apical ends of the joints;
ventrally the penultimate joint has a number of yellowish-white
scales, which sometimes seem to form almost a ring; proboscis clothed
with short dark scales.

Thorax with a bluish-gray sheen, with three more or less distinct
longitudinal lines, the middle one most distinct and of a purplish
hue, with pale scales scattered over the mesonotum; scutellum dark
toward the middle; metanotum deep brown; pleura dark, with
here and there frosty tomentum (there are traces of two dark lateral
- spots on the mesonotum, which are clearly seen in the St. Lucia
specimens).

Abdomen dusky purplish brown, clothed with creamy yellow scales,
especially in the middle region of the segments; the segments have
lateral tufts of gray scales on the posterior borders, projecting from
the sides; hairs long, deep bright brown; viewed with a pocket lens
the abdomen is almost black in ground color; in other specimens
dull yellowish reflections may be seen,

Legs yellowish, covered with dark brown scales; first two tarsi of
the fore legs apically white, last two joints dark brown, fore metatarsi
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also with small pale apical bands; mid metatarsi and first two tarsal
joints with minute apical yellow bands, last two indistinctly banded;
in the hind legs the last three joints are pure snow white, and also the
apex of the first; ungues very dark.

Wings with the costa dark, with four distinct and several smaller
white patches; there are also numerous patches of dark scales, which
vary to some extent over the wing areas; in the ¢, from which this
description is taken, the fourth long vein is covered with pale dusky
scales, whilst in a @ from St. Lucia it is creamy white; halteres with
pale stem and fuscous knob.

Length.—4 to 5 mm,

& . Palpi dark brown, with scattered white scales, especially on
the last swollen joints; hair tuft pale; there is a pale ring at the
apex of the apical and base of the penultimate joint; antenna brown
with brown plumes; proboscis brown and narrow. The white scales
on the head extend nearly over the neck; scales on the thorax white;
the larger ungues of the fore feet biserrated.

Length.—4 to 5 mm,

Habitat.—St. Lucia (St. George Gray, November 25) ; Rio de Janeiro
(Dr. Lutz) (July 4, 1899); Jamaica (Dr. Grabham); British Guiana
(Rowland); Antigua (Forrest); Grenada (Broadway) (Feb. 2, 1900).
Cuba, Canal Zone, etc.

Time of capture.—Jamaica, November to March; July, in British
Guiana.

Positive to malaria.

Positive to Filaria nocturna.

Breeding places chiefly in fresh pools of rain water, along edges of
sugar-cane fields, sides of roads; practically in nonpermanent pools.
The breeding places contain surface food. They do not breed, or
rarely, in pools unprotected by rocks, bushes, or other vegetation,
and that are continually wind swept; never in pools in which tall
reeds and bamboos exclude the light; not in a continuous current,
nor in close association with their enemies, nor in any situation
easily reached by them.!

The larvee vary greatly, being light brown in a light-colored opaque
pool; in a dark pool nearly black, while among beneficent algse
they may present a beautiful transparent green-tinted appearance.

1 Nicholls, L. Annual Report. St. Lucia, W. L., as quoted in Bull. Ento. Res., Vol. I, p. 213. Also
see Nicholls, L. Some observations on the Bionomices and Breeding Places of Anopheles in Santa
Lucia, B. W. I., Bull. Ento. Res. Vol. III, pp. 251-265.



CELLIA ALBIMANA Wiedemann.
(Celtia albipes Theob.)

This species resembles Argyrotarsis, but differs in the following
points.

The last tarsal joint in the hind legs has a very distinct and per-
sistent deep black basal band. The thorax is rather browner in
some specimens, and there are only two white bands to the ¢ palpi.
The fore legs have dark scaled femora, pale beneath, with a small
white knee spot, the tibiee dusky scaled and also the metatarsus
above, pale below, apex white; the first two tarsi have yellow apical
bands, the third dark, and the last clay colored; mid legs with a white
spot near the apex of the femora; mid tarsi not definitely banded,
but with a faint pale band sometimes at the apex of the metatarsus;
the hind legs are dark brown, with the second, third, and apex of the
first tarsal joints pure white, the last joint white, with a distinet black
basal band; ungues as in the type. Wings much as in the type, but
the pale scales are more yellow in color.

Length.— ¢ 3.5t0 4.5 mm.; ¢ 4to 4.5 mm.

Habitat.—Jamaica (Grabham) ¢ 7.12.1899, and 8.2.1900); British
Guiana (Rowland); Rio de Janeiro (Lutz); Antigua (Forrest);
India (Giles); Canal Zone, etc.

Time of capture.—November to March in Jamaica; July, British
Guiana.

Positive to malaria (sestivo-autumnal and tertian and for Filaria
bancroftii). ,

Dr. Low. finds the breeding places very varied, ranging from hoof
marks, small water holes, ditches, trenches, swamps, in fresh water,
in shallow water, to marshes, and, when protected by certain algs,
and in brackish water, even in lagoons shut off from the sea by a sand
bank only 10 yards wide when the only apparent vegetation in the
water was some old seaweed.

Dr. Nicholls reports the breeding places to be the same as those of
argyrotarsis.

CELLIA TARSIMACULATA.

This mosquito resembles A. albimanus very closely, except for the
different arrangement of the white bands on the palpi.

Positive to malaria.

Habitat.—Canal Zone, Central America, and southward.

Breeds in brackish water.
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CELLIA STRIGIMACULA D. and K.

Proboscis black; palpi as long as the proboscis, black, a few whitish
scales at the bases of the last two and middle of the long joint. Occi-
put black, clothed with erect black scales, a group of white ones in
the center of the vertex, a tuft of pale hairs at the vertex.

Mesonotum narrow, elongate, grayish, pruinose, a black spot below
the lateral angle and one on the antescutellar space; vestiture of fine
pale hairs rising from small black tubercles. Scutellum collar like,
grayish, with a black spot in the middle, clothed with pale bristles.
Pleura and coxe blackish with fine hairs, the coxs with patches of
white scales.

Abdomen with the tip truncate, brownish black, clothed with
numerous fine pale hairs; a row of lateral segmental posterior tufts
of black spatulate outstanding scales; beneath with tufts of black
scales and with scattered white ones.

Wings hyaline, the petiole of the second marginal cell as long as
its cell; basal cross vein distant about its own length from the anterior
cross vein; scales of the veins ovate, white on the costa and first vein,
pale yvellow on the others, with black scales and spots as follows:

Three costal spots, the first small involving two veins, the others
large, involving three veins, the membrane beneath infuscated; no
apical spot; costa and first vein with two or three little black spots
between each of the large ones, the outer spot involving the base of
the fork of the second vein; each fork with two little spots beyond;
third vein with two spots at the base and two at the tip; fourth vein -
with a spot at the base, a large one involving the base of the fork,
three on the upper branch and two on the lower; fifth vein with some
black scales at the base, five spots on the upper fork, two on the
lower; sixth vein with some irregular black scales toward the base, a
spot in the middle and one at the tip.

Legs long and slender, black, speckled with white. Femora, with
about 8 spots; tibise with about 14, being about as many black scales
as white ones; hind tarsi with 10 spots on the first joint; second,
third, and fourth joints white at the base and tip, with a ring beyond
the middle; fifth joint all white. Front tarsi with narrow white rings
at bases and apices of the joints, the last entirely pale; mid tarsi not
distinctly ringed. Claw simple.

Length—About 5 mm.; of the wing, 4 mm.

Habitat.—Canal Zone, Central America, and southward.



CULICINA Theobald.

‘Of this subfamily only three species are known to be connected
with the transmission of disease, namely, Stegomyia fasciata Fabr., the
carrier of yellow fever; Culex fatigans Wied., a host for Filaria noc-
turna, and concerned in the transmission of dengue; and Mansonia
uniformis Theob., proven a host for Filaria nocturna in Africa.

We will consider these in the order named.

Genus STEGOMYIA Theob.

Characters—Head covered all over with broad flat scales and a
few upright forked scales. Thorax with narrow curved and almost
spindle-shaped scales; scutellum with broad, flat scales only. Palpi
of # short, small; @ palpi slender, acuminate or clavate, hairy.
Venation much as in culex, but the fork cells are rather small. Scales
of the wings broader than in culex. Larve with rather short respi-
ratory tubes. Eggs laid singly.

22395°—Bull. 4—14—5 65



STEGOMYIA FASCIATA Fabricius.!

Head densely clothed with broad flat scales, black and gray on
each side, a white patch in the middle extending back to the neck, a
white patch on each side, a narrow white border to the eyes, and long
black bristles projecting forward; antenne blackish with narrow pale
bands, basal joint black, with a patch of white scales on the inside,
second joint sometimes pale testaceous at the base, pubescence and
verticels dark brown; palpi black scaled, the last joint with pure
silvery wnite scales inside and on the tip, sometimes entirely white;
proboscis black; eyes black; clypeus blackish.

Thorax dark brown, covered with reddish brown to black, some-
times olive green, scales and ornamented with silvery white, as
follows, a broad curved stripe laterally bending inwards about the
middle of the mesonotum and continued back as a narrow line to the
scutellum, two narrow submedian lines broken near the nape and
near the scutellum, where a short median line replaces the other, the
effect of the whole being much like a ‘‘jew’s-harp;”’ scutellum with
white scales and brown bristles; mesonotum brown; pleura dark
brown, with several patches of silvery scales.

Abdomen dark brownish black, with basal bands of white scales
and lateral white spots, somewhat triangular in shape.

Legs black, femora yellowish toward the base and with a small
apical white spot, ventrally partly covered with white scales; tibim
black, metatarsi (first tarsal joint) with basal white bands; fore and
mid-tarsi with the first (second) joint basally white, rest black;
hind tarsi all basally white except the ultimate joint, which is pure
white; fore and mid-ungues equal, uniserrate, hind ungues simplie.

Wings dark, clothed with long narrow brown lateral scales and
short broad median ones; first submarginal cell longer and slightly
narrower than sccond posterior; base of former a little nearer the
base of the wing than the latter; posterior cross vein about one and
a half times to twice its length distant from mid cross vein. Halteres
ochraceous, or with fuscous knob.

Length.—3.5-5 mm.

1 Experiments with Stegomyia fasciata Fabr. and Mansonic uniformis Theob. in the transmission of
Trypanosomae gambiense have given positive results, and the work of the earlier authors has lately been
corroborated. Fiilleborn et M. Mayer Arch.f. Sch. u. Trop. Hyg. t. XI. 1907, p. 535, Experiences de
Transmission du ‘‘Nagana’’ par Stomoxys et par les Moustiques du genre Mansonia. Gustave Martin,
Leboeuf et Roubaud, Bull. Soc. Path. Exot., t. I, p. 355, Transmission du Trypanosoma gambiense par
des moustiques. F. Heckenroth et M. Blanchard,
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& Very like female; palpi slender, acuminate, practically nude,
with four white basal bands on the joints. Fore claws unequal, the
larger uniserrate.

There is much variation in the color, some specimens from the
Philippine Islands being an olive brown, but the markings on the
thorax are distinctive.

Var. MOSQUITO R. Desvoidy.

Differs from the type in that the narrow submedian white lines
are lacking.
Var. LUCIENSIS Theobald.
Differs from type in having black tip to distal joint of hind legs.
Var. QUEENSLANDENSIS Theobald.

Differs from type in coloring of thorax, and in abdominal marking
which have both basal and apical light bands and a median light stripe,
the whole abdomen light.

All the varieties are met both in the Philippine Islands and on the
Western Continent, and the typical form is widespread throughout
the islands, in Central America, the West Indies, and in many of the
Southern States, though not always present during the whole year.

Carries yellow fever.

Breeds in small receptacles, barrels, buckets, odds and ends,
tin cans, earthen jars, etc., in or near habitations, and in tree holes;
is a continuous breeder and needs much and continued care to control.

The eggs are clongate, blackish in color and rather sparsely studded
with minute hemispherical bodies of whitish secretionary matter.

The larvze have the rather unusual habit of occasionally swimming,
and wriggle along the surface of the water as do the larvee of certain
Anopheles, and feed largely upon amorphous matter and the macer-
ated remains of small crustaceans (Cyclops, etc), and minute frag-
ments of aquatic plants.

1 Boyce, Sir Rubert. The Prevalence, Distribution,and Significance of Stegomyia fasciata in West Africa.
Bull. Ento. Res., vol. 1, p. 233,



CULEX FATIGANS Weidemann.

Thorax brown, with two distinct dark lines on the denuded surface,
covered with pale golden curved scales and with two more or less dis-
tinct bare parallel dark lines, and three rows of dark bristles, orna-
mentation variable. Abdomen dark brown to black, with basal white
or pale creamy curved bands and white lateral spots; venter white
or yellow scaled. Legs dark brown; bases of the femora and coxe
pale, knee spot and sometimes the apex of the tibia with a faint yel-
low spot; ungues of the ¢ equal and simple; inthe ¢ the fore and mid
ungues are unequal and uniserrated, the hind equal and simple.
Wings with the first submarginal cell longer and narrower than the
second posterior cell, its stem variable in length, never less than one-
quarter the length of the cell; posterior cross vein distant twice (or
more) its own length from the mid cross vein.

¢ . Head brown, covered with pale golden-brown to creamy curved
scales and a few scattered black, dark brown, and occasionally ochra-
ceous upright forked scales, flat creamy white scales laterally, and
a faint pale narrow border round the eyes, numerous black and
brown bristles; antenne dark brown, with pale pubescence; hasal
joint pale ferruginous to ochraceous, basal half of the second joint
pale ferruginous; palpi densely covered with deep brown scales, and
in some specimens with a few pale gray ones, and with numerous
small black bristles; proboscis covered with dark brown to violet-
black scales, sometimes paler in the middle, and with a pale apex.

Thorax brown, with two darker lines on the denuded surface, some-
times with traces of a third median line, covered with bright golden
to pale golden or almost fawn-colored curved scales, some being
rather broader than others; there are also three rows of black bristles,
the median one ending at the bare space before the scutellum; scu-
tellum dull ochraceous, with pale golden to creamy curved scales
and brown border bristles, which vary in number on the median lobe;
metanotum pale chestnut-brown, in some specimens with darker
markings; pleura pale testaceous, with three or more small patches
of pale, almost white scales.

Abdomen covered with brown to deep purplish-brown or almost
black scales, each segment with a basal white band rather expanded
in the middle, and with white lateral patches, which show especially
in gorged specimens; posterior borders of the segments with pale
golden-brown hairs; venter with numerous dull white scales; the
first abdominal segment is dull ochraceous brown (black in gorged
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specimens), with two patches of dull violet-black or ochraceous scales
and numerous golden-brown hairs.

Legs with the coxe deep ochraceous; femora deep brown above
and at the apex, gray beneath, and tipped with a few yellow scales;
tibiee deep brown, with a deep ochraceous apical spot (sometimes
absent), and with pale dull brown bristles; metatarsi and tarsi deep
brown to almost black, with dull ochraceous reflections in some speci-
mens; hind metatarsi a little shorter than the hind tibie; ungues
equal, simple, and of moderate size.

Wings longer than the abdomen, the veins clothed with brown and
purplish-brown scales; long scales on the whole of the second and
fourth long veins, also on the third, the upper branch of the fifth, and
the end of the sixth, as well as on both the branches of the fork cells;
the first submarginal cell longer and slightly narrower than the second
posterior cell, its stem short, always more than one-fourth the length
of the cell; the stem of the second posterior cell longer than that of
the submarginal cell, but not nearly as long as its fork; the posterior
cross vein a little longer than the mid cross vein, distant from the lat-
ter always more than its own length, usually about twice its own
length distant. Halteres ochraceous, slightly fuscous at the top.

Length.—4.5 to 5.5 mm.

& . Head ornamented as in the ¢ ; antenns deep umber-brown,
with pale bands and deep brown verticillate hairs; basal joint large,
paleochraceous; palpi deep ochraceous, covered with brownscales, with
a single pale band toward the basal third, longer than the proboscis by
the last joint and nearly half the penultimate joint, the last joint
tapering to a point, just a little longer than the penultimate joint;
clothed on each side of the last two joints with moderately long but
scanty dark brown hairs, which also exist at the apex of the antepenul-
timate joint; proboscis deep ochraceous, swollen toward the apical
end, covered with deep purplish-brown scales; apex testaceous, sharply
acuminate.

Abdomen narrow, covered with brown scales, deep purplish-brown
to almost black in some specimens, with basal white bands, which on
the last few segments spread out laterally; venter with gray or dull
white scales, clothed above and laterally with numerous golden-brown
hairs.

Wings with the bases of the fork cells nearly level; the first sub-
marginal cell from one and a half to two and a half times as long as
the stem; stem of the second posterior cell about as long as the cell;
posterior cross vein about twice its own length distant from the mid
cross veln. ’

Legs rather more ochraceous than in the ¢ ; fore and mid ungues
unequal, dark brown to black; in the fore legs both are toothed, the
larger one having a long blunt tooth about the middle, the smaller a
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sharp pointed one toward the base; in the mid legs the ungues are
very similar, but the larger tooth is a little more curved; hind ungues
equal, small, moderately curved.

Length.—4 to 5 mm.

Habitat.—Madras (Goodrich) (12.12.1899); Calcutta (Daniels)
(6.3.1899); Quilon, Travancore (James); Naini Tal (Giles); Bengal
(Green); - Singapore (Hanitsch) (4.9.1899); Hongkong (Ford)
(8.1.1900); Straits Settlements (Wray); Fu-chow (Rennie); St. Vin-
cent, West Indies (Powell) (25.5.1899); St. Lucia (St. G. Gray)
(2.5.1899); Montserrat (Norris) (7.7.1899); Jamaica (Grabham)
(8.2.1900); Panama (Mallet) (22.9.1900) ; Para (Churchill) (12.4.1899);
Demerara (Quelch) (16.6.1899); Rio de Janeiro (Lutz) (4.7.1899);
Buenos Aires and Argentine generally (Arribalzaga); Bermuda (Har-
vey) (16.8.1899); Durban (Christophers) (12.2.1899); Mombasa
McKay) (76); Pemba Island, East Africa (Dr. R. O. Sullivan-
Beare) (11.10.1899); Bupengary, Queensland, (Bancroft); Australia,
widespread (Skuse); Gibraltar (Birt); Portugal and Spain (Theobald);
Egypt (Meigen); United States (Massachusetts, Maryland, District of
Columbia, New York, Illinois, Minnesota, Nebraska, Kentucky,
Texas, Virginia, New Jersey, Connecticut, etc.); Cuba (Lazear);
Upper Burma (Watson) (94.4); Punjab (Datta) (73); Senegambia
(Rees) (73); New Amsterdam (Rowland) (61); British Honduras
(74); Belize (9.99); Fiji (Joynt) (68); Zozufferpur, Behar, Bengal
(Green) (88); Nairobi, Zanzibar (Mackinder) (85); Mukerian, Hoshi-
arpur, India (Datta) (97); widespread in the Philippine Islands
(1901-1913).

Date of capture—In Hongkong and Singapore in July; Para in
March and May (Churchill); Demerara in April and May (Quelch);
St. Lucia in May (St. G. Gray); Jamaica in December (Grabham);
Durban in January (Austen); Pemba Island, East Africa, in August
(O. Sullivan-Beare) ; Mombasa in May; Bermuda in July (Harvey).

The following dates are given by Howard in America: Massa-
chusetts, September to November; Maryland, in November and
December; District of Columbia in January, March, May, June, July,
August, October, November, and December; New York in May, July
and August; Virginia in June and October; New Jersey in May; Texas
in May, ete.



MANSONIA UNIFORMIS Theobald.

Palpi yellow scaled; proboscis yellow, with a broad black band
near the apex and black scales at the base. Thorax brown, with
chestnut and golden-brown scales in the center, paler ones at the
sides, forming pale areas at the sides of the central chestnut-brown
portion. Abdomen brown, with yellow and white lateral patches and
a {few ochraceous patches on the dorsum; venter white and ochra-
ceous. Legswith the femora and tibie mottled and banded, metatarsi
with basal and mid pale bands, tarsi basally banded white.

¢ . Head purplish-brown, with curved whitescales and black upright
forked ones, slightly ochraceous at the sides; eyes purple and white,
with a border of white scales; antenne brown, basal joint bright
yellowish, and also the base of the next joint, remainder faintly
banded; palpi yellowish, with a few blackish scales; proboscis
O(hraceous with a broad black band near the apex, tip yellowish,
and a few black scales at the base.

Thorax brown, with a purplish-brown tinge, covered with golden-
brown scales in the center, more or less arranged in rows, on each
side a broad stripe of whitish scales, a patch of similarly colored
ones posteriorly; sides of the mesonotum with golden scales, and
on each side, toward the scutellum, a large roundish bare spot (this
does not always appear prominently); scutellum chestnut-brown
with purplish-brown reflections, with scattered white scales and a
border of bright brown bristles, seven bristles on the mid lobe and
five on each side; metanotum brown; pleura with two patches of
white scales.

Abdomen covered with dark-purplish-brown scales, with patches
of white and yellow scales laterally, the white on the posterior border
of the segments; a few ochraceous patches on the dorsum; posterior
borders paler, with golden hairs, the last few segments when denuded
testaceous; venter with white and ochraceous scales on a dark ground.

Legs with the femora yellowish, mottled with dark scales and
patches of white, no distinct banding; anterior tibiee dark in front,
with about seven white spots; posterior tibise with five white and six
dark bars in front, yellowish beneath; metatarsi of all the legs pale
at the base and banded white in the middle; the first two tarsal
joints of the fore and mid legs basally white; all basally banded in
the hind legs; ungues simple.

Wings mottled with dusky and pale creamy broad scales; posterior
border with dark and light basal scales; border scales small; {ringe
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dark; posterior cross vein about twice its own length distant from
the mid cross vein; the base of the fork of the seccnd posterior cell
slightly nearer the base of the wing than that of the first submarginal;
the cells of about equal width, the latter slightly the longer. Halteres
with a pale stem and dark knob.

Length.—4.5 to 5 mm.

Habitat.—Quilon, Travancore, South India (S. P. James) (7.4.1900);
Taiping, Perak (Wray) (22.11 and 21.12.1899), Philippine Islands.

Date of capture——In south India, February (James, February 8).
Positive to Filaria nocturna in Africa.

Breeds in marshes. Dr. Graham found they would not develop
or even lay their eggs in fresh water with the native West African
algee in it, but were flourishing in water holes containing catfish
(no small fish observed) where the natives bathed and washed their
clothing, and oxen going to drink left excrementatious material at
the edges.!

MANSONIA AFRICANUS Theobald.

Proboscis with median broad and narrow apical yellow bands.
Thorax dark brown, ornamented with narrow golden brown and sil-
very scales, the silvery ones forming more or less two spots on the
mesonotum and occurring on each side of the posterior half of the
thorax. Abdomen dark brown; the basal segments with basal median
yellow spots, the apical segments with yellow apical bands; there
are also white apical lateral spots; venter pale, with creamy scales,
apex often mostly white scaled. Legs dark brown, banded and mot-
tled with white. Wings with black and yellow scales.

¢ . Head brown, with narrow curved gray scales and flat white
ones at the sides, a white border round the eyes and numerous long,
upright forked dark brown scales; proboscis dark brown to almost
black, with a broad median yellow band and a yellow band at the
apex; palpi covered with dark-brown sca