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There exists in the American tropies a complex of Anopheles
mosquitoes of the group Nassorkyachus, placed by Edwardsin his
series farstmacilaiis. Many members of this group may bereadily
separated from one another by definite characters of the male
terminalia and larvae, but there remains a number of other
closely related species which have hitherlo been lumped under
the name forsimoculatus Goeldi, and which cannot be so easily
separated. The purpose of this paper is to trace the growth of
otir knowledge of this complex, and to show that at least two.
probably more, species have been confused under the name
farsimaciedaies

HISTORICAL

In 1901 Theobald (1) described a supposed variety of
Anopheles argyritursis B.-1D., which had a narrow black band on
the fifth hind tarsal segment, as argyritarsis, var., albipes. In
1803 he raised his variety to specific rank. The species .
atbipes has been shown to be the same as A, albimanas Wiede-
mann, and hence the name albipes Theobald falls to the
synonyvmy of albimanus.

In 1905 Goeldi {2) mentioned the species argyritarsis var.
albipes as occurring in Bélem, Para, Brazil. He proposed to
emend Theobald’s varietal name albipes Lo ''forsi-maculafa.”

Howard, Dyar and Knab in 1917 (3) recognized that mos-
quitoes allied to but differing from A. elbimenus Wied. occurred
in Central and South America, {or which they used the name
tarsimaculatus Goeldi, stating ' Goeldi's name Anopheles larsi-
mracnlaties was not proposed for a new species, but suggested as
a desirable emendation of affdpes, There is therefore no original
description, but the species is figured and with the discussion
the new name is published. We have thercfore felt justified in
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recognizing Goeldi's name as the first valid name for the Epecies
before us."

Peryassi (4} separated the first of the valid species COTNPOS-
ing the "fersimaculatus” complex when he distinguished
oswalder from “‘farstmaculofus,” basing the distinction on the
smaller ammount of black on the second hind tarsal segment of
his species. Costa Lima (5) also separaled oswaldor from
Clorsimaculetus,” using the same character, as well as the
length of the spine on the eighth segment of the pupa,

Root (6) in 1926 showed that aldémanus could with certainty
be distinguished from the “tarsimoculotus” complex by char-
acters of the male terminalia, thus disposing of the former idea
that ““larsimaculofus” was a variety of albémanus, But Root
was apparently dealing with the species now known as eswaldor,
a species which he did not recognize.

In 1932 Curry ({7) showed that two distinct varieties of the
frygmacidafies complex occurred in Panama, one, which he
calls var. aguacaelestis, breeding in fresh water, and the other,
called var. aguesalés, breeding in bhrackish or shghtly saline
water. Curry mentioned the possibility that his var. agiea-
caelestis might be Peryassi's oswaldot, a probable contingency,
but one which has not yet been definitely proved, Cuarry
showed that the two forms oceurring in Panama could be
separated by means of characlers of the male terminalia,
Rozeboom (8) showed that Curry's two forms could he dif -
ferentiated on egg-characters. (Observations reported in the
present paper show that the Panama form called “‘variety
dguasalis” by Cuarry (7) and “larsimactulotus ™ by Rozeboom (8)
is a distinct species of the tarsimacalatus complex, not a variety,
and should be called aguasalis Curry.)

Townsend (9, 10, 11) pointed out that many races and
varieties probably existed in the supposed valid species of the
Nyssorhynchus group, as noted in the course of his work in
Boa Vista (Fordlandia), on the Rin Tapajos, Brazil. Appar-
ently he was not equipped to deal with the taxonomy of the
Culcidae, as he states definitely that albimanues occurred in his
region, in which no other worker has ever found it. He remarks
thatl his “mounis of the male terminalis appeared to show the
lobules of the fused dorsal lobes™ of albimanys. T hese mounts,
now in the U. S. National Museum, labeled albimiamnis by
Townsend, have been examined by the writer, who found them
to be friannulafus Neiva and Pinto (= bachmanni Patrocchi).
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Townsend also remarks that his albemonues 13 Vapparenily a
race of aldimanus and the same form called tarsimaciulatus by
Goeldi and fipured by him on Plate O of his "' Os Mosquitos no
Pard"." (The form found in Pard is a good species of the fars:-
maculainy complex, and not at all related to albimanus, which
has never been found in any part of Brazil.)

He plunged the subject into confusion by making several
unwarrantable assumptions regarding Goeldi's '"larsimacuia-
tus," such that the mosquite population of Pard had changed in
the last thirty vears (since 1905, so that ““farsémacuwlafns’ and
darlingi now replace olbimanus and albilarsis respectively.
Meither of these two latter specics has ever heen found in
Bélam, Para, the zscene of Goeldi’s labors.

But Townsend pointed out that a strict adherence to the
riles of nomenclature necessitated the abandonment of Goeldi's
new name '‘farsimaculatus’ for any member of the complex, a
statement with which the writer reluctantly agrees, and which
will be discussed later in this paper.

The larsimacidatns complex has been studied by Gabaldon
el al. in Venezuela, who showed that two additional species
could be separated out, which he called 4. nunes-fovar: and
A rangeli (12, 13). Ayroza Galvio {14} carefully weni over the
evidence presented by most of the authors who had worked
with the complex, and came to the conclusion that six vaneties
of the complex occurred in Brazil, which he called farsimacniatus
Goeldi, larsimaculoiuns  oswaldel Pervasst, (forstmaculofus  of
Root, and sswalded oswalded, oswoldel melcalft, and oswaldor
HOFOCSIENSLS,

Some of Ayroza Galviao's varieties seem founded on good
evidence, but others are based on assumptions that cannot be
proved. For instance, eswalded weetcalfi is stated to be the form
dezeribed by Root (6), with the second hind tarsal segment not
less than 25 per cent black, and with cggs which do not show
the oval elevations of the exochorion on the lateral and inferior
faces, but instead have hitle stars formed by eight or ten lines
radiating from an imaginary center, as described by Root. The
aval elevations found on the eggs of all the known members of
the larstmaculatus complex may appear as Root had desenbed,
depending on various factors such as the intensity of illumina-
tion, degree of magnification, and the age and condition of the
egr. (yalvin states that he is not sure that melcalt 15 a wvalid
variety of eswaldod.
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Ayroza Galviio (14) obtained male and female specimens of
a species of the farsimacnlatus complex from the Rio Parauari,
Rio Maués, and Rio Maracaparq, tributlaries of the Amazon in
the interior of Brazil. No ecological data accompanied this
material, but it was believed to be the same species with which
Gocldi worked in Belém, although the localities from which the
material came were some 800 to 1000 miles inland from Belém,
which is at the mouth of the Amazon. (This material is prob-
ably of a new species, to be described by Rozeboom and Gabal-
don). He later obtained material from Belém, but apparently
believed that it was the same as Curry's species aguasalis from
Panama (13). (This material is emifianns, deseribed later in
this paper.)

None of the workers cited above took into consideration the
possibility that the species from Belém, Pard, might be different
from anything hitherto deseribed. In order to clarify this
point, a visit was made during April, 1941, to Belém, for the
purpose of obtaining material of Goeldi's species from the type
locality. The life-history and ecology of Goeldi's species were
worked out, and it was found to be distinct from oswaldod,
nangs-tovari, rangels, or the so-called " tarsimaculatus ' of Curry
and Rogeboom {=aguasalis Curry). In order to ohbviate
further difficulties in the nomenclature of the species of this
difficult group, the species found in Para, with which Goeldi
worked in 1905, is here deseribed and renamed, The necessity
for such a renaming of the species is considered later in
this paper.

Anopheles (Nyssorhynchus) emilianus, new species

Egg.—0Of the usual Nysserkynchus type, with lateral floats covering
most of the dorsal surface, except in an elliptical area at the anterior
(larger) end, & very narrow central area between the floats, and a
U-shaped posterior area, the base of which almost reaches the posterior
tip of the egg. A frill is present bordering the anterior and posterior
areas of exposed endochorion.  The ventral surface of the cgg is convex,
but the dorsal surface iz almeost flag, without the extrome convexity
seen in the egr of 4. aguesalis Curry.

The measurements of the egg are: Length, 0.485 mm.; Width,
(1125 mm,

Length of exposure of endochorion between frill at anterior end,
0L.0625 mm.

Mumber of float chambers, 23 1o 30.

The eggs here described were obtained from fomales collected biting
cattle, at a dairy on the northern outslirts of the city of Belém, a few
hundred feet from a grassy pool in which larvae which gave apparently
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identical adults were obtained, Four lots of eggs were obtained from
as many females. - All these lots agreed in their characters, and were
distinet from the eggs of another specics of the Nyvssorhynchus group,
probably A, eswaeldsd, obtained at the same time from females which
had a very small black ring at the base of the second hind tarsal sepment.

Fra. 1.
Eper of A, emilianns,
apper surface.

F1a. 2.
Ege of A, emalaznus,
zide view,
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The mumber of elevetions of
the exochorion i gregter than

2 shown in this fipura,

MG, 3.
Ber of 4, aguasalis,
upper surface.

{From Rozeboom, 1935.)

Fic. 4.
Epp of A. eguosalis,
side view.
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Adult Female.

Head: Proboseis long, slender, black,  Palpi with terminal gegment
white, sometimes & few black scales basally; penultimate segment
narrowly black at base and apex, middle with pure white scales; ante-
penultimate sepment black, sometimes with scattered white scales on
dorsal surface, the extreme apex white, Second seemenl with ouf-
standing black scales, a few white scales at extreme tip.

Antenna with torug dark, with a few white scales, Flagellar scgments
with gray tomentuwm, the bazal segments with a few white zcales,

Vertex with a taft of long white setae, mixed with shorter curved
white scales, overhanging the clypeus.

Occiput with many hroad white truncate scales centrally, the sides
with similar darle brown scales, A few small white scales on anlerior
CYE-TNATEINS,

Thorax: Mesonctum dark gray, with a central darker line extending
from anterior promontory to anteseutellar space. Three dark spots
on disk, two on each side posterior to lateral fossae, the third on ante-
sculellar space, extending onto scutellum,  Anlerior promontory with
a small tuft of while setue and elongated white seales.  Dhisk of meso-
notum covered with curved white scales, mixed with long dark setac: a
patch of long white setae and elongated white scales before wing-rool,
Scutellum crescent-shaped, with short white scales and very long dark
setne. Haltercs with stem pale, koob bluck, with hlack scales below,
the upper surface outlined with white scales,

Abdomen: Dark brown, clothed with long brown hairs; the tergites
dorsally with triangular patches of yellow scales with a brassy luster,
Lateral seale-tufts of broad brown seales on second to seventh segments,
Sternites with a tuft of brown scales on esch side of median line on
segments 2 ta ¥, these braown scales preceded by a few while seales on
segrments 5 to ¥, Eighth scement and cerel with cream-colored and
brown seales.

Legs: Tore femur black, with an incomplele white basal ring,
broadly yellowish on apieal third beneath, a fow light scales at extreme
tip.  Fare tibia black above, vellowish beneath, a fow lightl scales at
extreme tip.  First fore tarsal segmenl yellowish below, black above, a
narrow white apical ring.” Second and third segments hlack with
narrow white apical rings, that on third segment broadest, Fourth
segment all black: fifth segment basally black, apically white.

Mid femur blacle above, vellowish below; laterally a - light streals
two broad white spols before apex. Mid tibia black above, yellow
below, & narrow while apieal ring.  First, second, and third mid tarsal
segments black, with a narrow white apical ring. Fourth and fifth
segrnents all blaclo

Hind femur black above, broadly vellowish below nearly to tip.
Cluter aspect with a long white streale ending in a broad white spot
near apex; a few light scales at extreme tip.  Hind tibia black above,
broadly yellowish below, a few light scales at extreme tip.  First hind
tarsal segment black above, narrowly vellow below, a very small white
spot at extreme tip.  Second scgment very slightly less than half black
basally, the apex white. Third and fourth segments all white. Fifth
segment white, with a narrow black basal ring.
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Wings: OFf the usual Nysserkyvnchns type, and quite variable,
Spot B 2 (second white spot from base of wing) usually broader than
preceding black spot, sometimes the same size, and rarely somewhat
smaller. In 11 specimens examined, spots M 1 and M 2 (the fourth
and fifth spots bevond the base of the wing, respectively) were present.
Third wvein white with two small black Spots near each end.  Sixth
vein white with two black spots, one near base, the other before tip.

Larva (4th Stage).

Head: Anterior internal clypeal hairs long, (inely feathered, usually
wresll wp.:.er_d al base, but space between insertion of hairs variable,
sometimes very small,  Anterior external clvpeal hairs not as long as
internals, with central shaft with many coarse branches bevond middle;
more widely separated from internal clypeals than these are separated
from cach other.

Posterior clypeal hairs well behind and in line with external clypeals,
usnally sinple, sometimes 2- ar 3-branched.

Trontal hairs normal, much branched from centrul shaft; the four
inner hairs equidistant, the outer patr well separated from these, inserted
somewhat anterior o the others,

Inner occipital hair small, 3- or 4-branched, sel well behind ouler
accipital hairs, well nside sutlure,

Onter oceipital hairs sct close to sufure, larger, longer, 3- or
4-branched.

Antenna with shaft thickly spined; tull smail, 6- or 7-hranched
from central shaft: mserted on dessal surface, about one-thivd distance
from base to tip. Sabres long, serrate on one r.m'ﬂm pointed; coneg
moderate, finger long; terminal hair exceeding sabres, 2- or 3-branched,

Thorax: Anlerior submedian prothoracic hair-group arising from
common chitinized plate; inner hair like a palmate hair, with about
i2 to 15 long, lanceolate leaflets; middle hair long, with central shaft
strongly laterally branched; outer hair shert, simple.

Large mesothoracie hair thickened at base, strongly feathered along
shalt,

Small dorso-lateral hair short, simple.

Metathoracic palmate hair present, inconspicucus, with asbout 12
unpigmented lanceclate leaflets.

Protharacie pleursl hair-group of 4 hairs, anterior pair and posterior
ventral hair long, simple; anterior ventral hair short, split near base
ko 2 to 5 jor more]) terminal branches,  Spur moderate, stout, pointed.

Mesothoracie pleural hair-group of 3 hairs; anterior pair long,
simple; posterior ventral hair much shorter, very slender, simple. Spur
long, stout, curved, pointed.

Metathoracic pl leural hair-group of 3 hairs, anterior pair long, the
anterior dorsal hair sometimes split at $ip (noted in & of 1) larvae
cxamined); anterior ventral hailr simple; posterior hslir short, the tp
wsually split into two branches.  Spur long, stout, pointed.

Abdomen: Seven pairs of dorsal palmate hairs present on [irst seven
segments; those on first segment very small, unpigmented, with about
12 taneeolate leaflets, each about holl as long as those of palmate hair
o 4ih abdomingl segment.
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About 20 to 25 elements in each tuft beyond first segpment, each
clement viery narrow, lanceolate, pointed,

Antepalmate hair on 4th segment strong, simple,

Antepalmate hair on 5th segment strong, usually bifid.

Respiratory apparatus normal; the lateral anterior wings of the
median plate varable but are usually short, wide, and extend to £he
rim of the spiracular openings.

Pecten with about 16 teeth, irregularly long and short, spined at base.

The anal segment iz normal, with no characters of walie in
classification.

Pupa: Of the usual Nysseriynchus type, the posterior laleral spinc
of the #th abdominal segment long, slender, pointed.

Male Terminalia.

dide-picee (coxile) of the usual Nyssorkvuchus tyvpe.  Parabasal
spine relatively short, thick, the tip somewhat recurved and pointed,
inserted in a long pedunculated tubercle. The two parabasal spines
longer, with Aattened tips, inserted in two tubercles, at about the hasal
third of the side-piece.  Internal spine very long, slender, cylindrical,
the tip curved towards base of terminalia, inserted in a slightly pro-
truding tubercle on the dorso-internal aspect of the side-picee.

Clasper (style) of the usual Nvsserdynchues Lype, with a few setae
on the outer aspect before the tip,  Termunal spine long, about 0.03 mm.,
poinLed,

Mesozome without leaflets.  The membranous tip is somewhat
longer than wide, deeply excavate within; length of tip, from the two
incurving triangular parts at base, to apex = 0.045 mm., width of tip
at widest point 0.04 mm. (In Awxopheles aguasalis Curry the corre-
sponding measurements are: Length, 0.038 mm.; width, 0.04 mm.).
The proportion of length to width in emilionus is 1.09 to |, while in
aguaselis the length is to the width as 0.91 is to 1.

Fused ventral lobes of elaspette (which are dorsal in position) com:
posed of a tent-like structure, with median apical sulcus, and two long
basal lobules fringed with sparse long hairs from free margin, The
length of these hairs is about 0.05 mm., while in eguasalis they are
fewer and about (0028 mm. long. The hairs on both sides of the median
clefi between the two basal lobules are finer and extend nearer the free
cdge of the baszal lobules than they do in eguesalis.  The pre-apical
plate, which is sitwated at the apex of the clell between the 1wo basal
lobules, 18 apparently slightly elliptical, with the long axis ariented in a
medizn ling. The median flattened chitinized stnp, which supports
the tent-like structure of the fused lobes, and which 15 attached basally
to the side-pieces, and apically just below the pre-apical plate, is finely
sculptured along its entire length,

Dorsal lobes of the usual Nysserfyrchas type, consisting of a pedice]
bearing at its apex three long, curved, pointed, striate filaments, widened
basally, with median vein,

Anal lobes as usual in Nyssorfyachus, the membrane rugose, without
pilosity, supported by paired chitinized paraprocts on inner aspect.
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Minth fergite membranous centrally, fine-pilose on most of surface, the

pilosity longest at angles nearest anal lobes, Ninth sternile narrow,
with basally-projecting rounded projection.
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Fic, 5. Mesosome of A emidisis.
Fig, . TFusad claspette lobes of 4. easilionus,
Fug, 7. Mesosome of A, ageasaiis,
Fi;. 8. Fused claspette Inbez of A, aguedalis,

Type locality: Belém, Pard, Brazil.

Tvpe material: Holotype male, reared from larvae collected
in a grassy pool on the northern oulskirls of Belém, Pard,
Brazil; allotype female, from same locality: a series of three
males and three females, also reared, are paratypes. Collector,
W. H. W. Komp. Date of collection: April 14, 1941, Types
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deposited in the T, 5, National Museum, together with mounted
larvae from the same pool from which the type series was
obtained.

NECESSITY FOR RENAMING THE SPECIES HITHERTO CALLED
TARSIMACULATUS

The reason that a new name for Goeldi's material is required
i5 that Geeldi violated one of the rules of nomenclature by
proposing an emendalion of a valid specific name. Article 32
of the International Fules of Zoological Nemenelature slates:
VA generic or specific name, once published, cannot be rejected,
even by its author, because of inappropriateness.” In the
present case, the name in question is argyrofarsis, var. albipes.
Goeldi proposed to change the name albdépes to ' tarsi-maculala,”
because albifes was too similar to the name of a related species,
albitarsiz. This iz proved by Goeldi's statement on page 133 of
YOs Mosquitos no Pard,” which reads “‘Nesta occasiio nio
posso esquivar-me de forrnular uma queixa conira o tal termo
‘albipes,” que em vez de ajudar o discernimento de certa forma
e a relencico do nome, contribue antes para confundir, tanto
mais que tem de navegar ao lado do termo ‘albitarsis’ pela
especie typica. Nio séio afinal das contas ambas tanto 'albipes’
como ‘albitarsis’ 7 Porque ndo recorrer a uma designaciio que
elimine, de uma feita, a confusiao, escolhendo por exemplo
“targi-maculata’”  Which being translated reads “At this
juncture I cannot avoid voicing complaint against such a term
as ‘albipes.’ Instead of helping in the differentiation of a
certain type and in the retention of the name, it rather increases
confusion. This 15 especially so since it mugl accompany the
term ‘albitarsis' for the typical species. In the last analysis,
are not both species “albipes® as well as ‘albitarsis’? Why not
resorl Lo some designation which shall remove al onee the
confusion, selecting, for instance, 'tarsi-maculata’ ?”' There i3
no possibility that Goeldi believed that he was describing a new
species, and nothing can be found in his paper which can lead us
Lo helieve that he thought his material was new. Thus the
contention of Galvao and Lane (14) that Goeldi’s name is valid
15 mmeorrect, as they quote an inapplicable portion of the Inter-
national Code: “Article 21. The author of a scientific name is
that person who first publishes the name in connection with an
indication, a definition, or a description " They omit any
reference to Article 32, which hag already been quoted, and
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which applics in this instance, as Goeld: had no intention of
describing a new species. As forsimaculatus is albipes, and
albipes 15 a synonym of albimanus, therefore larsimactdaius is
also a synonym of albimanus.

Two other possible names for Goeldi's species remain Lo be
considered. One is that of the species named evansi by Juan
Bréthes (16). This was described from males sent to Bréthes
from Tucuman, Argentina, by N. C. Dawvis. Bréthes' descrip-
tion does not mention the appearance of the adult specimen, so
that we have only Davis' word for it that the material was
tarsimacnletus. Davis has well described the errors into which
Bréthes fell in lrying to describe the male terminalis of has
evenst, Davis (17) states “In fig. 2 of Bréthes' paper is shown
{A) ‘side-piece and half of the asdoeagus’. In this drawing the
‘half of the acdoeagus’ is obviously one of the hairy protuber-
ances found applied or attached to the fused dorsal lobes of the
claspette {Rool's nomenclature). Mg, 2 C. is labeled ‘inner
side of the aedoeagus'; this is not the acdoeagus, but the fused
dorsal lobes of the claspette (Foot] or the median lobe (of
Ewans). The drawings in Fig. 2, A. B. C., are evidently from
diggected genitalia; the true mesosome is not shown, unless it
appears in D, faintly discernible through the anal lobe. That
the mislabeling is no accident is proved by the corroborative text.

“Tf the label ‘aedocagus’ of Bréthes iz changed 1o 'the
fused dorsal lobes' of Root, it then becomes necessary to decide
the species identification. [t is barely possible that Bréthes was
warking with both forms, and that A and C (fig. 2] were taken
from different specimens. But whatever may be concluded
about the hairy lobes in A, it 15 certain that C does not represent
any part of what Root called “stredei’. In the latter most of the
terminal striations of the dorsal lobes flare cutward, not inward,
and the extremity is not hairy, as figured by Bréthes, Fig. 2, C,
would be an unusual, but perhaps not impossible, view of the
inner surface of the fused dorsal lobes of forsimacufatus. Per-
haps Bréthes can furnish other more convincing drawings, but,
from the present evidence, ‘epanmst’ should refer to the common
tvpe of farsimocnlotas found in Argentina.”

Mow from the work of Avroza Galvio and his co-workers in
southern Brazil, it is balieved that the so-called tarsimaculaius
of this region is composed of a number of races or vaneties of
oswaldoi, The present writer does nol see how it is possible to
refer DBréthes’ material to any one species of the complex, as
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none of hiz figures bear the slightest resemblance to any known
species, and are insuflicient in themselves to enable one to place
the species with which he was dealing. The lack of a description
of the adult also renders this impossible. In the circumstances,
the only possible course is to consider Bréthes’ species unrecog-
nizable trom his description, and to eliminate it from further
consideration. Or on the basis of Galvio's findings, it may
be referred to the synonymy of oswaldes.

The other species name which must be considered is gorgass
. and K. (18). This was deseribed from a single female in poor
condition, eollected on the Pacific side of the Canal Zone, at
La Boca. Knab believed it to be an aberrant form of farst-
mactiatis, differing only in the markings of the hind tarsi. Dr,
D. P. Curry iz of the opinion that gergast should be referred to
the synonymy of elbimanuis, as eguasalis has been found only
once breeding in any large numbers on the Pacific side of
Panama, during the twenty years of his term as Assistant Chief
Health Officer of the Canal Zone. This was in 1937, when
dredging operations created a brackish swamp opposite Corozal,
in which large numbers of larvae of aguasalis Curry were found.
On the other hand, afbimanus 1¢ the commonest Anopheline of
the Pacific side. The present writer has taken two aberrant
specimens of albemgnss in the Canal Zone, in which an exira
black band was present on the third hind tarsal segment. He
concurs in Curry's belief that gorgasi should be referred to
albimanus, not Lo aguasaelis. At any rate, gorgesi could not be a
synonym of Goeldi’s “farsimaculatus” but rather of aguasalis
Curry.

ECOLOGY OF A, EMILIANUS

Very little 15 known of the ecology of the new species from
Paréa, It is undoubtedly widespread in the Amazon basin, but
in view of the confusion in nomenclature which has hitherto
existed, little that can be definitely connected with emdlianus
can be cited.

The writer's cbservations in Pard showed that the species
had a defimite ecological niche. The larvae were very common
in parts of the city of Belém, and in its suburbs. Larvac were
found in several localities: in a grassy, sunlit pool in an unpaved
street in the southeastern section of the city; in a small grassy
sunlit pool at which cattle drank, on the northern outskirts in
the edge of a grassy swamp, among water-hvacinth ( Pigropus
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crassipes) and grass; in an extensive rain-pool, grassy and
sunlit, near the banks of the Guararé river to the north of
Belém. All these situations possessed several ecological elements
in common: they were all collections of fresh water, all were
grassy, and all were open to the full sun. The associated mos-
quite larvac found in these pools were various species of
Uraneinenin and Culex, normal inhabitants of rain-pools.

DISTRIBUTION OF A, EMILIANUS

The writer believes that emidlionus, breeding in fresh water,
may be widespread in the Amazon Valley. In the Amazon
interior, it may occur with or be replaced by another similar
species of the complex, with mesosomal leaflets, to be described
by Rozeboorn and Gabaldon from the Rio Tapajos. Eméléanus
may also oceur in British (Guiana, breeding in irrigation ditches
in the rice-fields. But in this region agualis probably also
occurs, as a salt waler form has been reported from this region
by Cleare (19} and by Giglioli (20}, Gabaldon reports aguasalis
from Venezuela. Fmalicnus is not known to occur in Panama,
the fresh water form there being probably eswalded, and the
salt water form being aguasalis Curry. The species occurring
throughout the West I[ndies and on the coast of Trinidad,
B. W. 1., is probably aguasalis Curry. The writer has eggs of
aguasalis oblained from a female from the Island of St. Lucia.
In Trinidad there may be a mixture of aguasalis, oswaldoi, and
emilianns, and rengeli may also oceur there (21). The species
cecurring on the coast of Ecuador i3 probably agucselis, A,
rangelz has been found in the interior of Colombia {Villavicencio)
by the writer.

BISTINCTIONS BETWEEN A. EMILIANUS AND A, AQUASALIS

To all intents and purposes the larvae of emilionus and
aguasalis are not separable, and both resemble those of eswaldai
very closely. The male terminalia are not praticularly dis-
tinctive, although the mesosome of ageesalis has a shorter and
broader tip than that of eméfignus, and the hairs fringing the
free margins of the basal lobules of the fused claspette lobes are
shorier than in emeliorus. These differences are subiect to
variation, and are rather indefinite. The species are most easily
separable in the egg stage, and it is by this criterion that the
presence of aguasalis and emilicnus in any locality should be
judged. The difference between the eggs of emilionus and
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aguesalis can best be shown by drawings of the two eggs. In
the egg of emilianus the upper surface is almost flat, when
viewed from the side, while the ege of aguasadis is very concave,
as mentioned by Rozeboom, and as shown in fig. 4 of this paper.
The two ends of the egpg of aguasalis arve similarly shaped, with
a wide expozure of the endochorion between the frills, and a
wide central area of the endochorion is exposed between the
floats. The two ends of the egg of emelianns are different, the
anterior end being wider, with a frill surrcunding an elliptical
exposed area of endochorion; the posterior end has a very nar-
row U-shaped frill surrounding a small opening, and there is
hardly any exposure of the endochorion on the upper surface
between the floats. The egg of emilianns more closely resembles
the egg of oswalded from Panama, shown on page 100 of Roze-
boom's paper (8). The frill present on the posterior end is
absent in the epr of aswalded.

It 1g suggested that, when the specific identity of the species
occurring in any definite region is undetermined, the non-
committal term “a species of the torsimacudalis complex™ bhe
used, instead of the specific name ““larsimaculatus,”’ which is
untenable, and which refers to a complex of species.

RELATION TO MALARIA

Very little is known of the ability of 4. emslianus to transmit
malaria. There are two reasons for this, one being that the
distribution of the specics is unknown, so that records referring
to emfficnns are inextricably confused with those of aswaldos
and aguasalzs; the other reason is that only a few records are
available of dissections and malaria rates in the region arcund
Eelém, where emilianus is definitely known to occur. In 1930
N, C, Davis (22) dissected 22 specimens of what he called
tarsmaculofus from Belém, finding all negative for malaria
parasites. Recent observations by the staff of the Instituto de
Patologia Experimental Evandro Chagas, in Belém, show that a
blood parasite rate of about 5 per cent is found in the population
living in districts of the city of Belém in which ewsilianus 1s
the dominant Anopheles. Observations made by the present
writer in Belém showed that emilicnus did not frequent houses,
even in the immediate vicinity of its breeding-places, and that
it preferred the blood of cattle to that of man, which accords
with the observations of Davis. Apparently emilianus is not
a potent vector of malaria in its tvpe locality.
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THE IDENTITY OF A. EMILIANUS WITH THE SPECIES FOUND
IN BELEM BY GOELDI

In 1905, at the time Goeldi made his observations on the
supposed argyrofarsis var. albipes in Belém, the systematic
entomology of mosquitoes was in its infancy. Attention had
been drawn only a few years previously to the role of mosquitoes
as vectors of disease, and little was known of the methods and
eriteria now in wuse io differentiate closely related species,
Goeldi's pioneer work should be judged with these facts in nund.

In determining the species with which he worked, too much
ermnphasis should not be placed on his figures and descriptions,
as these are not adequate to distinguish species, according to
modern knowledge. As an instance, his excellent figure of the
adult of argyrefarsis given in Hst. 11, fig. 10 of "' Os Mosquitos
no Pard,'" shows lhe terminal segments white, without the
basal black bands which are present. The same may be said of
his figures of the ege of the Pard species, Goeldi states that his
figures of the eggs are photomicrographs, but it is easily seen
that they are drawings from photomicrographs. The elevations
of the exochorion are not shown in the ventral view of the egg,
and the dorsal view may have been taken from a photograph of
a shriveled egg. Anyone who has worked with the eggs of
Anopheles knows how delicate and fragile they are, and how
nearly impossible it is to preserve them. In drying, the exo-
chorion shrinks away from the endochorion, and great distertion
results. Galvio and Lane (14) have mentioned the impossibility
of accurately counting the float-chambers in Goeldi's drawings.

Emphasis should rather be laid on the relative commonness
of the species of the group, in the region in which Goeld: worked.
The writer's observations made in Belém show that one species
of the Nyssorkvuchas group is the commaonest sort found i the
city. Near the site of Goeldi’s home is a large fresh-water
swamp, as vet only partially drained, and in the rainy season
there are numercus grassy pools in the wvicinity, in which
Anopheles larvae may be present. In such circumstances, it is
most probable that the commonest species in the neighborhood
of Goeldi’s home is the species that entered his house and bit
members of hizs family, as he notes on page 130 of “Os Mos-
quitos no Pard.”’ The only species which fulfills these require-
ments is the species found breeding in numbers within the city
limits, in grassy pools of fresh water, and which 15 here described.
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SUMMARY

What was formerly considered one species of the "'farsi-
maculafis " series of the subgenus Nyssorhynchus of Anopheles,
15 now known to consist of a complex of species. A history of
the development of knowledge of this complex is given. One of
the species forming this complex, formerly known as fersi-
macuiatis Goeldi, is shown to have an invalid name, and is here
deseribed and renamed Adwnopheles (Nyssorlvuchus) emilianus
n. sp. This new species differs from Anopheles aguasalis Curry,
hitherto confused with emalianys, and the differences hetween
the two species are shown,

Two other possible names for the new species from Pars
are dhscussed, and both evansi and poreasi are discarded for
reasons given.

As the species of the "tarsimaculatus” complex are very
similar, and are easily separable only by examination of the
eggs, it is suggested that in mentioning a species of the com-
plex, the identity of which is unknown, the term “‘a species of
the tarsimaculatis complex” be used, instead of the invalid
and meaningless name "‘farsimaculalus.”

Notes are given on the ecology and distribution of the new
species, and its identity with the species mentioned by Goeldi.
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