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metallicum Bellardi from Guatemala
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Abstract: A new anthropophilic species of the genus Simulium (Simulium) Latreille
is described from the endemic area of human onchocerciasis in Guatemala and also S.
(S.) metallicum Bellardi is redescribed. The new species is very similar to 5. (S.)
metallicum, which is one of the vector of human onchocerciasis in tropical America,
and separable by the features of genitalia at adult stage and by coloration at larval

stage.

In the course of our survey on black-flies
as a part of the onchocerciasis control project
in the municipalities San Vicente Pacaya and
Palin, Department Escuintla, Guatemala, we
found a new species of the genus Simulium
(Simulium) Latreille. This species closely
resembles S. (S.) metallicum Bellardi at all
stages. S. (S.) metallicum is one of the most
common anthropophilic species and have
been considered to be a vector of human
- onchocerciasis in Central America (Gibson
and Dalmat, 1952) and in northern South
America (Lewis and Ibdnez, 1962). The
larvae of this new species are also commonly
collected and adult females are often captured
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from man mixed with S. (S.) metallicum at
coffee plantation area in Guatemala. The
so-called S. (S.) metallicum in Guatemala is
thought to have been including this new
species. In the present paper the new spe-
cies is described at adult, pupal and larval
stages, and also S. (S.) metallicum is rede-
scribed for making a clear distinction since
the previous descriptions are insufficient.

Simulium (Simulium) horacioi
new species
Simulium (Simulium) sp. Onishi, Okazawa
and Ochoa, 1977, GICRCPO-MENSAP
Report, No. 2, pp. 1-8 (larva,
pupal respiratory organ)

Description

Female. General body color dark brown
to black. Length: 2.3-2.6 mm, wing 2.5-2.8
mm.
Head brownish black covered with black
hairs. Frons faintly greyish pollinose, with
some black hairs along lateral margin, width
at vertex and antennal base subequal, about
1/2 as wide as length, and 1/5 width of head.
Clypeus greyish pollinose, longer than width,
with sparse black hairs. Occiput covered
with dense long black hairs dorsally. Anten-
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sclerotized, arms moderately broad, distally
rather heavily sclerotized.  Spermatheca
ovoid, longer than wide, heavily pigmented,
with a small clear circular area at junction
with spermathecal duct.

Male. General body color brownish black
to black. Length: body 2.6-3.0 mm, wing
2.2-2.4 mm.

Frons brownish black, greyish pollinose.
Clypeus dark brown, slightly lighter than
frons, with brownish black hairs. Posterior
margin of eyes with a row of long, erect,
black hairs. Upper eye facets in about 16
rows. Occiput with black hairs laterally.
Antenna dark brown, scape and pedicel
often yellowish brown, basal portion of first
flagellomere usually yellowish brown, dorso-
distal margin of scape and dorsal margin of
pedicel with a row of black bristles; first
flagellomere 1.3-1.5 times as long as pedicel ;
all segments covered with fine brown pubes-
cences, intersparsed with pale brown hairs
except for scape and pedicel. Maxillary
palpus brown with brownish black hairs;
segment I shorter and slightly wider than
segment IV, segment V about twice as long
as segment III. Sensory vesicle about 1/3-
1/4 length of its segment.

Pronotum dark brown, with dark brown
hairs. Scutum dark purplish brown to
velvety brownish black, covered with golden
hairs ; bands of whitish pollinosity extending
mediodorsally from anterolateral margin of
scutum, between bands V-shaped greyish
pollinosity, as a whole appearing inverted
W-shaped in front view; lateral margin
with wide whitish pollinosity, which con-
tinues to broad, greyish pollinose prescutellar
part; all pollinosities iridescent at some
angle in light as those of female; prescutel-
lum with rather long blackish brown hairs.
Scutellum dark brown, anteriorly covered
with hairs concolorous with those of pre-
scutellum, posteriorly with a row of long,
erect, black hairs. Postscutellum dark
brown, greyish pollinose.  Pleuron dark
brown, lighter than scutum, densely greyish
pollinose ; mesepimeral tuft small and short,
of black hairs. Wing membrane hyaline;
veins yellowish brown; all hairs on veins
dark brown ; fringe of calypter and alar lobe
pale yellow. Legs as in female except for
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fore legs which are often wholly dark brown.
Fore basitarsus about 5 times as long as
broad. Hind basitarsus slender, about 5.0~
5.5 times as long as broad. '

Abdomen blackish brown. Basal fringe
of long, dark brown hairs laterally, rather
short black hairs dorsolaterally, extending to
distal margin of abdominal segment II.
Tergite II iridesescent pollinose; tergites
IV-IX concolorous pollinose anterolaterally,
this pollinosity becomes more obscure and
less in extent towards distal tergite; tergite
X small, subrectangular. Sternite I trapezoi-
dal to subtriangular ; sternites III-VII subrec-
tangiular with black hairs near posterior
margin. Genitalia as in Fig. 3. Basimere
subrectangular, longer than width in ventral
view, inner surface and distal 1/3 of outer
surface sparsely setose. Distimere subrectan-
gular in ventral view, slightly longer than
basimere, about 2/5 as wide as its long,
inner margin concaved shallowly, its width
reduced ‘at basal 2/3 length and broadened
distally ; with a single terminal spine and a
short, blunt, inner projection near base.
Body of ventral plate broad, heavily sclero-
tized ; in ventral view, apical margin slightly
concave, with a short, haired, round ventral
lip projecting posteroventrally; basal arms
long, broad, extending anterolaterally, about
as long as body ; median sclerite long, broad,
heavily sclerotized, distally expanding into
round plate. Endoparameral organ heavily
sclerotized, with 5 long and 5 short spines,
basally expanding into subtriangular, wrin-
kled plate.

Pupa. Length: body 2.2-2.6 mm, respira-
tory organ 3.9-4.7mm. Cephalic apotome
of head and dorsum of thorax roughened
with numerous, slightly rised, round gran-
ules. Antenna of female reaching to hind
margin of head; antenna of male reaching
about one half distance to hind margin of
head. Cephalic apotome with 3 pale, long,
two-branched trichomes at each side, two of
them along antenna, rest one lateral to
antennal base; thorax on each side with 5
pale, long two-branched dorsal trichomes
and 2 rather long, simple, lateral trichomes ;
5~7 pale setae near anterior margin of base
of respiratory organ. Respiratory organ
consisting of a short base, which giving rise
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to a ventral pair of filaments with rather .

long petiole, and a short dorsal bough bear-
ing two pairs of filaments; ventral pair
splitting obliquely at an angle of 45° against
perpendicular, not horizontally in front view ;
dorsalmost pair with short petiole, middle
pair with rather long petiole; total number
of filament six, all brown, long, slender,
slightly tapering distally. Abdominal tergite
II with 4 short setae near posterior margin
on each half; tergites II-IV each with 4
large anteriorly directed hooks near posterior
margin and a short seta anterior to the
outest hook on each side ; tergites VI-VI each
with a row of short, irregular sized, poste-
riorly directed spines near anterior margin,
row on tergite VI and on tergite VII consist-
ing of about 20 spines and about 13 spines
respectively ; tergite IX with some irregular
numbered, posteriorly directed, small spines ;
anterolateral corner of tergites I[-IX covered
with fine granule-like, posteriorly directed
spines, these are grouped and linked trans-
versely, forming many spine-combs on tergites
V-V, sometimes these are absent on tergite
II-V. Sternite IV with an outer, simple,
anteriorly directed hook and an inner seta
toward each side ; sternite V-V each with an
outer simple and an inner furcated, anterior-
ly directed hooks near hind margin on each
side, outer hook on sternite V often furcated;
sternites [-VIl with fine granule-like spines
as on tergites. Caudal spines short, moder-
ately sclerotized. Cocoon pocket-shaped, flat-
tened, rounded in dorsal view, rather loosely
woven ; anterior margin slightly thickened.
Larva. Length: 4.8-5.5mm. Head cap-
sule (Fig. 7) yellow to pale yellowish brown,
rather darker posteriorly; anterior margin
brown ; head spots positive but very obscure ;
eye spot of moderate size; eyebrow in-
distinct ; cervical sclerites small, brown,
isolated, moderately sclerotized. Antenna
distinctly longer than stalk of cephalic fan;
proportion of segments I-IV about 12:11:
11:1; segment I brown, segment II pale
brown with many transverse microstriations ;
segment II[ pale brown. Cephalic fan with
30-39 rays (av. 34). Hypostomium with 9
anterior teeth; median tooth slightly higher
than corner teeth; intermedial teeth sub-
equal in height; each lateral margin with 2
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lateral teeth and 3-5 lateral serrations; 4-5
hypostomial setae. slightly diverged poste-
riorly from lateral margin of hypostomium.
Postgenal bridge slightly longer than depth
of postgenal cleft and about 1.2 times
as long as hypostomium. Postgenal cleft
shaped as Fig. 7, slightly pointed apically,
Mandibular serration of two distinct, trian-
gular teeth; basal tooth always smaller
than distal one. Maxillary palpus 2.1-2.6
times as long as width at base. Lateral
plate of proleg subrectangular to subtrian- -
gular, moderately sclerotized, distal margin
with a row of brown bristles. Abdominal
segments I-IV each with a dark brown
band; segments V-VI brown to purplish
brown dorsally, segments VI-IX blackish
brown to black dorsally. Rectal gill lobes
compound ; each lobe with 3-5 thumb-like
secondary lobules. Rectal setulae compound
in structure. Posteroventral arms of anal
sclerite slender, slightly longer than antero-
dorsal arms which are broad basally. Ac-
cessory sclerites composed of small plaques
linked, slightly divided into five groups,
each of 4-5 plaques except 3 of central group.
Posterior circlet consisting of 10-15 hooks in
72-78 rows.
Holotype

Female (reared), Quebrada Los Lavaderos,
San Vicente Pacaya, Department Escuintla,
February 1, 1978, T. Okazawa.
Allotype

Male (reared), same data as holotype.
Paratypes

Same data as holotype except for dates as
follows: 48 3, 49 @ (reared) and 10 pupae
(reared from larvae), February 1, 1978; 35 8,
492 @ (reared) and 3 pupae (reared from
larvae), February 16, 1978; 20 larvae, De-
cember 29, 1977. The following paratypes
were collected by T. Okazawa -in small
tributary stream of Riachuelo Guachipilin in
Finca Pefia Blanca, San Vicente Pacaya,
Department Escuintla and dates as given:
15 larvae, March 7, 1977 ; 1 larva, April 26,
1977 ; 17 larvae, January 6, 1978 ; 10 larvae,
January 16, 1978; 19 larvae, January 26,
1978.

Hollotype, allotype and paratypes are kept
in National Science Museum,  Tokyo, Japan.
Paratypes are also deposited in Laboratorio
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de Investigaciénes Cientificas ‘‘Dr. Isao
Tada,” Servicio Nacional de Erradicacién
de la Malaria, Ciudad de Guatemala, Gua-
temala.
Records

Material examined. Department Escuintla.
San Vicente Pacaya: Finca Pefia Blanca,
11-IV-1978, S. Ito (22 2). Panruncito, Rio
Jazmines, 12-V-1978, S. Ito and T. Okazawa
69 ). El Injerto, 26-V-1978, S. Ito and
Y. Yamagata (99 ¢). Finca Guachipilin,
19-V[-1978, T. Okazawa (19). Small tribu-
tary streams of upper Riachuelo Guachipilin,
17-11-1978, T. Okazawa and E. Gramajo M.
(6 larvae); 13-VI-1978, O. O. Gudiel P. and
R. Pichilld R. (10 larvae). Small tributary
stream of Quebrada El Amate in Finca San
Francisco El Amate, 29-VI-1976, T. Oka-
zawa, K. Matsuo and O. Onishi (5 larvae).
Small tributary streams of Rio Jazmines,
13-1¥-1977, T. Okazawa and E. L. Jtalez O.
(9 larvae) ; 21-Iv-1978, T. Okazawa and E.
Gramajo M. (122 larvae). Palin: All streams
are located in Chilar. Small stributary
streams of Quebrada El Rodeo, 19-1V-1978,
T. Okazawa and E. Gramajo M. (10 larvae).
Small tributary streams of upper Quebrada
de Pajal, 4-V-1977, T. Okazawa, M. A.
Gomes and O. O. Gudiel P. (146 larvae).
Guanagazapa : Small tributary streams of
Riachuelo El Silencio in Finca San Ramén,
24-1-1978, T. Okazawa and S. Ito (9 larvae).
Department Guatemala: Small streams in
Finca Rincén, Villa Canales, 23-V-1978, T.
Okazawa, Y. Yamagata and I. Tanaka (147
larvae). Department Santa Rosa: Small
tributary streams of Rio Frio in Finca El
Silencio Pueblo Nuevo Vifias, 21-XI-1977, T.
Okazawa (21 larvae). Department Chimar-
tenango : Finca Buena Vista, Acatenango,
27-11- 1980, T. Okazawa, E. Alvarad, (10
larvae). Department Suchitepéquez : Small
tributary streams of Rio Nica in Fincas La
Conchita and Santa Monica Iboné, Chicacao,
8 and 9-IX-1976, O. Onishi, K. Matsuo and
T. Okazawa (104 larvae). Department Solola :
Small tributary streams of Rio Nica in Finca
Monte Quina, Atitlan, 9-IX-1976, O. Onishi,
K. Matsuo and T. Okazawa (56 larvae).

Remarks. This species closely resembles
S. (S.) metallicum, and was firstly distin-
guished from S. (S.) metallicum at larval stage
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by coloration and reported as S. (S.) sp.
(Onishi et al., 1977), that is, dorsal part of
abdominal segments VI-IX is blackish brown
to black and all head spots are indistinct
and of positive pattern in S. (S.) horaciot,
while in S. (S.) metallicum abdominal seg- .
ments VI-IX are concolorous with segments
V-VI, brown to purplish brown and head
spots are generally distinct and postero-
median and posterolateral ones of negative
pattern (Fig. 8). At adult stage, in the
female of S. (S.) horacioi, as in Fig. 1, small
but well sclerotized stenite VI is present;
length of anal lobe at ventral margin, in
lateral view, is shorter than that at anterior
margin, in ventral view inner margin of anal
lobe is rather concaved and posteroinner
angle is pointed and weakly sclerotized. In
the female of S. (S.) metallicum, as in Fig.
2, sternite VI is not sclerotized ; length of
anal lobe at ventral margin, in lateral view,
is subequal or longer than that at anterior
margin, in ventral view inner margin is con-
vexed, posteroinner angle is not pointed and
well sclerotized. In the male of S. (S.) hora-
cioi, as in Fig. 3, basimere is only sparsely
setosed without patch of setae at innerdorsal
surface, in ventral view distimere is reduced
in its width at basal 2/3 length and distally
broadened again; ventral lip of ventral plate,
in terminal view, rounded and short. In
the male of S. (S.) metallicum, as in Fig. 4,
basimere has a patch of dense setae at in-
nerdorsal surface; in ventral view distimere
is curved inwards at basal 2/3 length and
tapering distally to a slender apex; ventral
lip of ventral plate, in terminal view, conical
and strongly projecting ventrally. Pupa of
S. (S.) horacioi differs from S. (S.) metallicum
in absence of spines on anterior margin of
tergite VI. '

S. (S.) horacioi is also allied to S. (S.) job-
binsi Vargas, Martinez and Diaz and S. (S.)
puigi Vargas, Martinez and Diaz. The new
species is separable from the former species
by the features of genitalia in adult especially
in male distimere with an apical spine and
apicolateral corners are projecting posterior-
ly; in larva head capsule wholly light brown
and abdominal segments VI-IX are blackish
brown to black in contrast to anterior
segments, and from the latter species by the
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Figs. 1-4

1-2, female genitalia: 1, Simulium (S.) horacioi s 2, 8. (S) metallicum. (a)
ventral view with left ovipositor lobe removed; (b) right lateral view of anal
lobe and cercus; (c) spermatheca. 3-4, male genitalia: 3, S. (S.) horacio: ;
4, S. (S.) mertallicum. (a) ventral view with left basimere and distimere
removed; (b) left lateral view of ventral plate, median sclerite and endo-
parameral organ; (c¢) terminal (end) view of same structures ; (d) inner surface
of basimere and distimere; (e) ventral view of left arm of endoparameral

organ

features that basitarsus of hind leg is slender
in adult male, cercus is about 1/2 as wide
as long in female, cocoon flattened and
rounded, while in S. (S.) puigi base tarsus
of hind legs is of spindle form in male,
cercus is about as wide as long, cocoon is
conic.

This species is named for Dr. Horacio.

Figueroa M. who has been studying on
human onchocerciasis in Guatemala.

Biological notes. The larvae of this species
are found in very small streams in the
mountainous area, which are called as ‘“in-
fant’’ or ““young streams”’ by Dalmat (1955),
and were collected throughout the year.
The larvae attach themselves to submarged
leaves and often to stone surface of the
stream bottom. Adult female bites man.
A single individual was also captured on
cow mixed with numerous S. (S.) metallicum
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Figs. 5-6 Adult
5, Simulium (S.) horacioi. (a)-(8) female, (a) maxillary palpus;
(b) distal part of cibarium; (c) mandible; {(d) maxilla; (e)
antenna; (f) hind leg; (8) claw of hind leg. (h)-(j) male,
(h) Maxillary palpus; (i) antenna; (j) hind leg. 6, S.(S.)metal-
licum. {a)—~(d) female, (a) maxillary palpus; (b) distal part of
cibarium; (c) antenna; (d) hind leg. (e)-(8) male, (e) maxil-
lary palpus; {f) antenna; (£) hind leg '

in Finca Guachipilin, San Vicente Pacaya, Vol. 69, Art. 10, p. 41, 1927 (female).
Department Escuintla, on July 19, 1978. Fairchild, Ann. Entomol. Soc. Am., Vol.
33, No. 4, pp. 712-713, 1940 (female,

Simulium (Simulium) metallicum " male and pupa). Vargas, Rev. Inst.

Bellardi Salubr. Enferm. Trop., Vol. 3, No. 3,

Simulium metallicum Bellardi, Saggio di Dit- pp. 234-236, 1942 (male and female
terologia Messicana, Vol. 1, p. 14, 1859 genitalia). ,

(original description, male). —— Dyar Simulium avidum Hoffmann, An. Inst. Biol.,

and Shannon, Proc. U. S. Nat. Mus., Univ. México, Vol. 2, pp. 207-218, 1931
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Figs. 7-10 Larva

Jap. J. Sanit. Zool

7-8, dorsal and ventral views of head capsule. 7, Simulium (S.) horacio.
8, S. (S.) metallicum. 9, hypostomial teeth : (a) 8. (S.) horacioi ; {b)
S. (S.) metallicum. 10, apex of mandible : (a) S. (S.) horacioi ;(b) S

(S.) metallicum

(larva, pupa and genital rod of female).
Stmulium (Simulium) metallicum Bellardi ;
Vargas, Martinez and Diaz, Rev. Ins:.
Salubr. Enferm. Trop., Vol. 7, No. 3,
P. 175, 1946 (larva). Dalmat, Swmith-
sonian Misc. Coll., Vol. 125, pp. 220~

225, 1955 (larva, Pupa, male and female).

Vargas and Diaz, Rev. Inst. Salubr.
Enferm. Trop., Vol. 17, p. 384, 1957
(female and male genitalia, respiratory
organ of pupa).

Description
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Figs. 11-12  Simulium (S.) horacioi
11, larva: (a) rectal gill; (b) rectal
sclerite; (c¢) antenna. 12, pupa: (a)
dorsal and ventral views; (b) basal
portion of respiratory organ; (c) cocoon,
dorsal view; (d) cocoon, lateral view

Female. General body color dark brown
to black. Length: body 1.9-2.6 mm, wing
1.9-2.3 mm.

Head almost black, covered with black
hairs. Frons faintly greyish pollinose, with
some black hairs along lateral margin, width
at vertex and antennal base subequal, about
1/2 as wide as length, and 2/9 width of head.
Clypeus greyish pollinose, longer than width,
covered with sparse black hairs. Occiput
with dense long black hairs dorsally. An-
tenna 1l-segmented; scape, pedicel and
basal half of first flagellomere light brown,
with a row of black bristles at dorsodistal
margin of scape and distal margin of pedicel ;
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remainder of segments dark brown; all
segments covered with dense fine pale brown
pubescences, interspersed with pale brown
hairs except for scape and pedicel. Mandible
with 24-27 serrations, confined to inner
apical margin. Blade of maxilla with 19-22
retrorse teeth. Maxillary palpus brown to
greyish brown; segment III shorter than
segment IV, subequal in width ; segment V
about twice as long as segment . Sensory
vesicle about 1/3 or less as long as its
segment, width/length of vesicle 1/2-2/3,
proximally situated, with round mouth.
Cibarium without armatures, median prox-
imal space somewhat squared, dorsolateral
arms heavily sclerotized.

Pronotum brownish black posteriorly, with
whitish pollinosity which shines iridescently
at some angle in light, covered with black
hairs. Scutum black, covered with short,
recumbent, black hairs; medially three
longitudinal, velvety black stripes on greyish
pollinose ground in anterodorsal view, but
in posterodorsal view greyish pollinose stripes
on velvety black ground, these stripes ex-

tending from anterior margin to prescutellar

part; anterior and lateral margin with
broad iridescent pollinosity at some angle,
lateral pollinosity continues to prescutellar
part; prescutellum greyish pollinose, shines
in same color as lateral margin, covered
with sparse, rather long, black hairs.
Scutellum blackish brown, faintly greyish
pollinose, with a row of long black hairs.
Postoscutellum concolorous with scutellum,
lighter than scutum, greyish pollinose.
Pleuron . brownish black to black, greyish
pollinose ; pleural membrane greyish brown,
naked. Mesepimeral tuft small, of rather
long black hairs. Katepisternum concolorous
with pleuron, bare. Wing membrane hya-
line ; veins brown to pale brown, stem vein
and base of costa with rather long black
hairs ; base of radius bare; R; with a row
of black spinules, Rs with a row of short
black hairs; fringe of clyptor and alar lobe
pale brown. Basal stem of halter dark
brown, rest of halter yellowish white. Pre-
coxal bridge absent. Coxa, trochanter and
femur of fore leg brown, of mid and hind
legs dark brown; fore tibia brown with basal
and apical 1/4 dark brown, mid and hind
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tibiae dark brown with basal apex often
brown ; fore tarsus wholly brownish black,
mid and hind tarsi yellowish brown basally
and dark brown distally, fore basitarsus
about 5 times as long as broad, hind basitar-
sus parallel-sided, about 6 times as long as
broad; calcipala and pedisculcus well de-
veloped ; claw slender with a small tooth
near base.

Abdominal segements II, VI-IX brown to
bark brown dorsally, segments -V velvety
brownish black dorsally, all segments greyish
pollinose ventrally; basal fringe yellowish
brown ; tergite II iridescent pollinose, about
3 times as wide as tergite I ; tergites II-IV
reduced, with sparse black hairs; tergites
V-IX lustrous with brownish black hairs;
tergite X small, subsquare. Sternite I weak-
ly sclerotized laterally; sternite VI wide,
heavily sclerotized. Genitalia as in Fig. 2.
Anal lobe, in lateral view, subtriangular,
length at ventral margin subequal or longer
than that at anterodorsal margin which is
somewhat concaved, posteroventrally round-
ed, projecting below level of cercus, dorsally
tapering, reaching to doral margin of cercus;
in ventral view subtriangular, inner margin

rather convex, posteroinner angle well sclero-

tized but not pointed, space between lobes
narrow. Cercus subtriangular, densely cov-
ered with light fine setae, inner margin
weakly and narrowly sclerotized. Stem of
genital fork long and slender, heavily sclero-
tized, arms moderately broad, distally heavily
sclerotized. Spermatheca ovoid to subspher-
ical, slightly longer than width, heavily
pigmented, with a small clear circular area
at junction with spermathecal duct.

Male. General body color dark brown to
black. Length: body 1.9-2.4 mm, wing 2.0-
2.2 mm.

Frons brownish black, greyish pollinose.
Clypeus blackish brown, slightly lighter than
frons, greyish pollinose, covered with black-
ish brown hairs. Posterior margin of eyes
with a row of long, erect, black hairs.
Upper eye facets in about 16 rows. Occiput
covered with black hairs laterally. Antenna
dark brown, scape, pedicel and basal portion
of first flagellomere yellowish brown, dorso-
distal margin of scape and distal margin of
pedicel with a row of black bristles, first

Jap. J. Sanit. Zool.

flagellomere 1.5-2.0 as long as pedicel; all

‘segments covered with fine, brown pubes-

cences, intersparsed with pale yellowish
brown hairs except scape and pedicel.
Maxillary palpus brown with brownish black
hairs ; segment [ shorter and slightly wider
than segment IV; segment V about twice
as long as segment Il[. Sensory vesicle about
1/3-1/5 length of its segment.

Pronotum blackish brown, with dark
brown hairs, which are yellow in light.
Scutum velvety brownish black, covered
with short hairs concolorous with those on
pronotum ; whitish pollinose bands extending
dorsomedially from anterolateral margin,
between bands V-shaped greyish pollinosity,
as a whole appearing inverted W-shaped in
front view; lateral margin with wide,
whitish pollinosity, which continues to broad,
greyish pollinose prescutellar part; all pol-
linosities iridescent at some angle in light;
prescutellum with rather long, black hairs.
Scutellum dark brown, with a row of long,
erect, blackish brown hairs. Postoscutellum
dark brown, greyish pollinose. Pleuron
dark brown, lighter than scutum, densely
yellowish grey pollinose; mesepimeral tuft
small and short, of black hairs. Wing
membrane hyaline; veins brown to pale
yellowish brown, all hairs on veins dark
brown ; fringe of calypter and alar lobe pale
brown. Legs as in female. Fore basitarsus
about 5 times as long as broad. Hind
basitarsus slender, about 4.8-5.4 times as
long as width.

Abdomen blackish brown. Basal fringe of
long brown hairs laterally, extending to
distal margin of abdominal segment I, of
rather short black hairs dorsolaterally.
Tergite II iridescent pollinose; tergites IV-
IX laterally concolorous with tergite II, pol-
linosity less extent toward distal segment;
tergite X subrectangular. Sternite I trap-
ezoidal ; sternites II-VII subrectangular with
black hairs near posterior margin. Genitalia
as in Fig. 4. DBasimere subequal in width
and length, with an innerdorsal patch of
dense setae, remainder part of inner surface
and distal 1/2 of outer surface sparsely
setose. Distimere curved inwards at basal
2/3 length, tapering distally to a slender
apex, longer than basimere, about 2/5 wide
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as its long; with a single terminal spine and
a short blunt inner projection near base.
Body of ventral plate broad, heavily sclero-
tized; in ventral view, apical margin
concave, conical ventral lip haired except
for apex, strongly projecting ventrally ; basal
arms broad, long, extending anteriorly,
slightly longer than body; median sclerite
long, elliptic, moderately sclerotized medio-
longitudinally. Endoparameral organ sclero-
tized, with 5-6 long spines; basally expanding
into subtriangular wrinkled plate.

Pupa. Length: body 2.1-2.3mm, respira--

tory organ 3.4-4.5mm. Cephalic apotome
of head and dorsum of thorax roughened
with numerous, slightly rised, round gran-
ules. Antenna of female reaching to hind
margin of head ; antenna of male reaching
about one half distance to hind margin of
head. Cephalic apotome with 3 pale, long,
two-branched trichomes at each side, two of
them along antenna and rest one lateral to
antennal base; thorax with 5 pale, long,
two-branched of sometimes three-branched
dorsal trichomes and 2 rather long, simple
lateral trichomes; 3-5 pale setae near ante-
rior margin of base of respiratory organ.
Respiratory organ consisting of short base
which giving rise to a ventral pair of
filaments with rather long petiole and short
dorsal bough bearing two pairs of filaments’;
ventral pair splitting almost horizontally ;
dorsalmost pair with short petiole; middle
pair with rather long petiole; all six filaments
brown, long, slender, slightly tapering dis-
tally. - Abdominal tergite I with a long seta
laterally on each side ; tergite II with 6 short
setae on each side, 4 of them near posterior
margin, 2 anterior to outer one of 4 ; tergites
M-IV each with 4 large anteriorly directed
hooks near posterior margin and a short seta
anterior to outer hook on each side; tergite
VI with 3 short posteriorly directed spines
near anterior margin on each side; tergites
VI-VII each with a row of short irregularly
sized, posteriorly directed spines near anterior
margin, row on tergite VI consisting of about
22 spines, on tergite VII of about 15 spines;
tergite IX with about 7 anteriorly directed,
irregularly sized, short spines; tergites II—
VI with fine, granule-like spines laterally,
these are grouped and linked, forming many
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spine-combs, sometimes absent on tergites
II-V. Sternite IV with an outer simple
anteriorly directed hook and an inner seta
toward each side; Sternite V with 2 fur-
cated, anteriorly directed hooks near hind
margin on each side, often outer one simple ;
sternites V-VI each with an outer simple
and an inner fructed, anteriorly directed
hooks near hind margin on each side; ster-
nites II-Vl with fine granule-like spines as on
tergites. Caudal spines short, moderately
sclerotized. Cocoon pocket-shaped, flattened,
rounded in dorsal view, rather loosely
woven ; anterior margin slightly thickened.
Larva. Length 4.8-5.6 mm. Head capsule
(Fig. 8) yellowish brown to pale brown;
cephalic apotome ovally dark brown me-
dially, this pigmentation continues to dark
brown posterior margin; anterior margin
dark brown; posteromedian and posterolat-
eral spots of negative pattern, brown to
pale brown ; lateral side of head dark brown
with posterior spots of negative pattern,
anteriorly yellowish brown, eye spot moderate
size, surrounded by clear area; ventral side
of head capsule yellowish brown, area along
postgenal cleft dark brown. Cervical scle-
rites small, brown, isolated, moderately
sclerotized. Antenna distinctly longer than
stalk of cephalic fan ; proportion of segments
I-Iv 13:12:11:1; segment I brown, seg-
ment I pale brown with many transverse
microstriations; segment I0 pale brown.
Cephalic fan with 35-40 rays (av. 36).
Hypostomium with 9 anterior teeth ; median
and corner teeth subequal in height; in-
termedial teeth subequal in height; each
lateral margin with two lateral teeth and
3-6 lateral serrations; 4-5 hypostomial setae
subparallel to lateral margin of hypostomium.
Postgenal bridge 2/3 long as depth of post-
genal cleft and as long as hypostomium.
Postgenal cleft rather long, slightly pointed
apically. Mandibular serration of two dis-
tinct, triangular teeth, basal tooth always
smaller than distal one. Maxillary palpus 2.2
~2.5 times as long as width at base. Lateral
plate of proleg subrectangular; distal margin
with a row of brown bristles, 3-4 bristles
are grouped and attached basally. Abdom-
inal segments I-IV each with brown to
dark brown band, segments V-IX brown to
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purplish brown dorsally. Rectal gill lobes
compound ; each lobe with 3-4 thumb-like
secondary lobules. Rectal setulae compound
in structure. Posteroventral arms of anal
sclerite slender, subequal or slightly longer
than anterodorsal arms which is broad
basally. Accessary sclerites composed of 23—
27 small plaques linked or slightly separated.
Posterior circlet consisting of 12-15 hooks in
67-77 rows.
Records

Material examined. Department Escuintla.
San Vicente Pacaya: Quebrada Los Lava-
deros and its small tributary streams, 21-
II-1977, 1-11-1978, T. Okazawa (5 pupae
and 38 8, 49 9). Small tributary streams
of Quebrada El Barretal, 28-VI-1976, T.
Okazawa, O. Onishi and K. Matsuo (7 larvae).
Upper Rio Jazmines and its small tributary
streams, 28-VI-1976, O. Onishi, T. Okazawa
and K. Matsuo (141 larvae, 8 pupae and
28 8, 1?). Panrtncito, Rio Jazmines, 12—
V-1978, S. Ito and T. Okazawa (79 2).
Riachuelo Guachipilin and its small tributary
streams in Finca Pefia Blanca and Finca
Guachipilin, 30-IX-1976, T. Okazawa, O,
Onishi and K. Matsuo (22 larvae). Finca
Guachipilin, 19-VI-1978, T. Okazawa (10
2 ?). Rio El Chupadero in Finca Jutal,
29-VI-1976, O. Onishi, T. Okazawa and K.
Matsuo (14 larvae, 1 pupae and 138). Que-
brada Las Chilcas and its small tributary
streams, 22-11-1977, T. Okazawa and E.
Gramajo M. (40 larvae). Rio Metapa and
its small tributary streams in Finca Berlin,
21-VI-1976, O. Onishi, T. Okazawa and K.
Matsuo (56 larvae, 7 pupae and 13 1%).
QOutlet stream of Laguneta Las Tortugas in
Finca Terranova, 16-V-1977, T. Okazawa
(larvae). Quebrada Guineo and Quebrada
La Campana in Finca Suiza, 25-VII, 22-IX-
1976, T. Okazawa, O. Onishi and K. Matsuo
(175 larvae, 3 pupae and 28 8 12). Que-
brada Hamburgo and its tributary streams
in Finca Hamburgo, 29-VI-1976, O. Onishi,

T. Okazawa and K. Matsuo (62 larvae, 3 -

pupae and 48 8 72 2). Rio San Nicolas
and irrigation ditch in Finca San Nicolas,
22-Vi-1976, T. Okazawa, O. Onishi and K.
Matsuo (143 larvae and 35 8 62 ). De-
partment Guatemala. Villa Canales: Rio El
Chupadero in Finca El Chupadero, 25-VI-

Jap. J. Sanit. Zool,

1976, O. Onishi, T. Okazawa and K. Matsuo
(38 larvae). Department Santa Rosa. Pueblo
Nuevo Vifias : Rio Frio in Finca El Silencio,
21-X1-1977, T. Okazawa (36 larvae). De-
partment Suchitepéques: Small tributary
streams of Rio Nica in Finca La Conchita
and Finca Santa Monica Iboné, Chicacao,
8-IX-1976, O. Onishi, T. Okazawa and K.
Matsuo (79 larvae). Department Solol4:
Small tributary streams of Rio Nica in Finca
Monte Quina, Atitlan, 9-IX-1976, O. Onishi,
T. Okazawa and K. Matsuo (94 larvae).
Department Quiché: Rio Sepel4, Chichica-
stenango, 28-X1-1976, T. Okazawa (5 larvae),
Rio El Naranjo on the way from Santa Cruz
del Quiché to Sacapulas, 26-X1-1977, T.
Okazawa and M. Watanabe (7 larvae). De-
partment Baja Verapaz: Rio El Chol, E]
Chol, 10-X1-1977, T. Okazawa (2 larvae).
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