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Abstract. Simulium chayamaritae Takaoka & Srisuka from Thailand belongs to the
Simulium darjeelingense species-group of Simulium (Simulium) (Diptera: Simuliidae).
The female of this species is described for the first time based on a female reared from a
pupa collected from Chiang Mai, Thailand. It is characterized by the sensory vesicle
elongate and the inner margins of the arms of the genital fork divergent, then convergent
apically. It is similar to the female of S. eshimai Takaoka & Adler of the same species-
group from Vietnam. Taxonomic notes are given to separate it from two other species of
the S. darjeelingense species-group from India and Malaysia, and 28 of 31 other species of
the subgenus Gomphostilbia recorded from Thailand.

Simulium chayamaritae Takaoka & Srisuka
was described based on male, pupal and
larval specimens from Doi Pha Hom Pok
National Park, Chiang Mai, Thailand
(Takaoka & Srisuka, 2010). It was first placed
in the Simulium ceylonicum species-group
of Simulium (Gomphostilbia) (Diptera:
Simuliidae), and later transferred to the
S. darjeelingense species-group, defined by
Takaoka (2012). This small species-group
is characterized in the male by the fore coxa
darkened, hind basitarsus enlarged, tuft
hairs on the base of the radial vein darkened,
and ventral plate flat, and in the pupa by the
gill with eight short slender filaments and
terminal hooks triangular and not crenulated
on the outer margin.

Recently, we collected a pupa of S.

chayamritae in Doi Inthanon National Park,
Chiang Mai, northern Thailand, and obtained
a female reared from the pupa. The female
of this species is described for the first time.

It is compared morphologically with
females of three of five other members of

the same species-group: S. darjeelingense

Datta from India (Datta, 1973), S. guniki

Takaoka from Sabah, Malaysia (Takaoka,
2001), and S. eshimai Takaoka & Adler
from Vietnam (Takaoka et al., 2017a).
The females of two other members, S.
guizhouense Chen, Zhang & Yang, from
China (Chen et al., 2003) and S. xizangense

An, Zhang & Den from Tibet (An et al., 1990),
are unknown.

Further, considering the importance of
species identification of adult females in
investigating their biting habits and roles in
transmission of pathogens, taxonomic notes
are given to separate it from 28 of 31 other
species of the subgenus Gomphostilbia

recorded from Thailand.
Methods of collection of pupae, rearing

of living pupae until adult emergence,
morphological observation, terms of
features, description, and illustration,
followed Takaoka (2003). The identifi-
cation of a pupa was based on the original
description of S. chayamaritae by Takaoka
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and Srisuka (2010). The diagnostic pupal
characters of S. chayamaritae are the frons
and anterior part of the thorax covered with
cone-like tubercles having sharply pointed
apices and presence of an additional pair of
facial trichomes.

Simulium (Gomphostilbia) chayama-

ritae Takaoka & Srisuka. 2010

Simulium (Gomphostilbia) chayamaritae

Takaoka & Srisuka, 2010: 265–270 (Male,
pupa and mature larva).

Female. Body length 2.0 mm. Head.
Slightly narrower than thorax. Frons
brownish black, slightly shiny, densely
covered with yellow scale-like recumbent
short hairs and few dark hairs along each
lateral margin; frontal ratio 1.6:1.0:1.8;
frons:head ratio 1.0:4.2. Fronto-ocular
area well developed, narrow, directed
dorsolaterally. Clypeus brownish black,
densely covered with yellowish white
recumbent hairs interspersed with few dark
longer hairs on each side. Labrum 0.6 times
as long as clypeus. Antenna composed of
scape, pedicel and nine flagellomeres, dark
brown except scape and basal half of pedicel
yellow. Maxillary palp composed of five
segments, light brown except third segment
dark brown, proportional lengths of third,
fourth, and fifth segments 1.0:1.0:2.0; third
segment (Fig. 1A) somewhat enlarged;
sensory vesicle (Fig. 1A) elongate, 0.54–
0.59 times length of third segment and with
medium-sized opening. Maxillary lacinia
with 13 or 14 inner and 20 outer teeth.
Mandible with 32 inner teeth and six or
seven outer teeth at some distance from
apex. Cibarium (Fig. 1B) with dorsal margin
having short plate produced forward and
downward, and with weakly-sclerotized
mediolongitudinal stripe bearing well-
sclerotized V-shaped ridge apically.
Thorax. Scutum brownish black, slightly
shiny when illuminated at certain angles,
densely covered with yellow scale-like
recumbent hairs mixed with whitish similar
hairs on peripheral portions. Scutellum dark
brown, covered with yellow short hairs and
light-brown long upright hairs. Postnotum
brownish black, slightly shiny when
illuminated at certain angles, and bare.

Pleural membrane bare. Katepisternum
longer than deep, dark brown, white pruinose
and shiny when illuminated at certain
angles, moderately covered with pale and
dark short hairs. Legs. Foreleg: coxa yellow,
though outer surface dark yellow; trochanter
dark yellow; femur light brown with apical
cap medium brown (though extreme tip
yellow); tibia light brown except basal one-
third medium brown (though extreme tip
yellow) and apical one-third medium brown;
tarsus brownish black, with moderate
dorsal hair crest; basitarsus slender,
slightly dilated, 7.5 times as long as its
greatest width. Midleg: coxa medium brown
except posterolateral surface dark brown;
trochanter light brown except base yellow;
femur light brown except basal one-fourth
yellow and apical cap medium brown
(though extreme tip yellow); tibia yellow
basally, gradually darkened toward apex,
with dark subbasal spot and apical cap dark
brown (though extreme tip yellow); tarsus
dark brown except basal one-third of
basitarsus somewhat dark yellow to light
brown. Hind leg: coxa medium brown;
trochanter yellow; femur light brown except
base yellow and apical cap dark brown
(though extreme tip yellow); tibia (Fig. 1C)
light brown except base yellow, subbasal
triangular spot medium brown and apical
cap dark brown; tarsus (Fig. 1D) medium
brown except basal two-thirds of basitarsus
(though base light brown) and basal half
of second tarsomere grayish yellow;
basitarsus (Fig. 1D) nearly parallel-sided,
though slightly narrowed toward apex,
6.8 times as long as wide, and 0.65 and 0.52
times as wide as greatest widths of tibia
and femur, respectively; calcipala (Fig. 1D)
well developed, nearly as long as wide, and
0.6 times as wide as greatest width of
basitarsus; pedisulcus (Fig. 1D) well
developed; claw (Fig. 1E) with large basal
tooth 0.55 times length of claw. Wing.
Length 2.0 mm. Costa with dark-brown
spinules and yellow to light-brown hairs.
Subcosta haired except near apex bare. Hair
tuft on base of radius medium brown. Basal
portion of radius fully haired. Basal cell
absent. Halter. White except basal stem
darkened. Abdomen. Basal scale grayish
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yellow, with fringe of yellowish hairs. Dorsal
surface of abdomen medium brown and
moderately covered with yellow short hairs
and dark short to long hairs; tergites of
segments 2 and 6–9 shiny when illuminated
at certain angles. Ventral surface of segment
2 creamy, those of other segments ochreous
except sternite 8 dark brown; sternal plate
on segment 7 undeveloped. Terminalia.
Sternite 8 (Fig. 1F) bare medially, with
13–16 medium-long to long hairs together
with few slender short hairs on each side.
Ovipositor valves (Fig. 1F) triangular
(though posteromedial corners rounded),
thin, membranous, moderately covered with
microsetae interspersed with two short
hairs; inner margins nearly straight or
sinuous, moderately sclerotized, and
somewhat separated from each other.
Genital fork (Fig. 1G) of usual inverted-Y
form, with slender stem; arms of moderate
width, with lateral plate angulated
anterodorsally; inner margins of arms
divergent, then slightly convergent apically.
Paraproct in ventral view (Fig. 1H) with
anteromedial margin slightly raised
ventrally, with partially pigmented
anteromedial surface having four or five
sensilla; paraproct in lateral view (Fig. 1I)
moderately produced ventrally, 0.7 times as
long as wide, with 13 medium-long to long
hairs on ventral and lateral surfaces. Cercus
in lateral view (Fig. 1I) short, rounded
posteriorly, 0.5 times as long as wide.
Spermatheca (Fig. 1J) ellipsoidal, 1.6 times
as long as greatest width, well sclerotized
except duct and small area near juncture
with duct unsclerotized, and with many
fissures on surface; internal setae absent;
both accessory ducts slender, subequal in
diameter to major one.

Specimen examined. One female (with
its associated pupal exuviae and cocoon) in
80% ethanol, reared from a pupa collected
from a stream (width 1.5 m, depth 13 cm,
bottom sandy, temperature 14.5°C, pH 5.4,
partially shaded, elevation 2,210 m,
18°33'29.4"N, 98°28'51.7"E) fast flowing in
a natural forest, Kiew Mae Pan, Chomthong
District, Doi Inthanon National Park, Chiang
Mai Province, Thailand, 29-IX-2014, by W.
Srisuka.

Remarks. The female of S. chaya-

maritae is similar to that of S. eshimai

described from Vietnam (Takaoka et al.,
2017a) in many characters including the
sensory vesicle elongate, the frons of
similar shape and size, and hind tibia mostly
darkened. However, there are a few features
differing between the two species: relative
length of the labrum against the clypeus
(0.6 in S. chayamaritae versus 0.8 in S.

eshimai), relative length of the hind
basitarsus against its greatest width (6.8 in
S. chayamaritae versus 7.7 in S. eshimai),
and inner margins of the arms of the
genital fork (slightly convergent apically in
S. chayamaritae versus divergent apically
in S. eshimai).

Simulium guniki from Sabah, Malaysia
(Takaoka, 2001) differs in the female from
this species by the frons narrow (head:frons
ratio 1.0:6.1), sensory vesicle medium-long,
0.33 times the length of the third maxillary
palpal segment, and claw with a shorter
tooth 0.4 times as long as the claw.

The female of S. darjeelingense from
India (Datta, 1973) differs from this species
by the sensory vesicle medium-long, 0.4
times as long as the third maxillary palpal
segment, fore coxa brown, genital fork
with slender arms, of which inner margins
divergent apically, and spermatheca 1.4
times as long as its greatest width.

Notably, the female of S. chayamaritae

has close similarities to those of most
species of the S. decuplum subgroup and
S. parahiyangum subgroup of the S.

batoense species-group, defined by Takaoka
(2012), in many characters such as the
sensory vesicle elongate, scutum with
yellow fine hairs, hind tibia mostly
darkened, and terminalia including the
genital fork of the same shape. In Thailand,
five of 10 species of the S. decuplum sub-
group are known to occur: S. chiangraiense,
S. huaikaeoense, S. khaokhoense, S.

maeklangense and S. pamiangense, and
one of 12 species of the S. parahiyangum

subgroup: S. ngaoense (Takaoka et al.,
2018a, b). However, S. chayamaritae is
barely distinguished in the female from
all these six species by the fore basitarsus
more slender, 7.5 times as long as its greatest
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Figure 1. Female of Simulium chayamaritae. (A) Third segment of maxillary palp with sensory
vesicle (right side; front view). (B) Cibarium (front view). (C) Hind tibia (left side; outer view). (D)
Hind basitarsus and second tarsomere (left side; outer view). (E) Claw. (F) Sternite 8 and ovipositor
valves (ventral view). (G) Genital fork (ventral view). (H) and (I) Paraprocts and cerci (H, ventral
view; I, lateral view). (J) Spermatheca. Scale bars. 0.05 mm for C and D; 0.02 mm for A, B and E–J;
0.01 mm for E.

width (5.3–6.8 in six Thai species) and also
from S. ngaoense by abdominal segment 2
medium brown (yellow in S. ngaoense).

In Thailand, 25 other species of the
subgenus Gomphostilbia are recorded: three
species of the S. asaokoae species-group,
three species of the S. batoense species-
group, four species of the S. ceylonicum

species-group, four species of the S.

epistum species-group, five species of the
S. gombakense species-group, five species
of the S. varicorne species-group, and one
unplaced to group (Takaoka et al., 2017b;
Adler & Crosskey, 2018). The females of
three species, S. dentistylum Takaoka &
Davies, S. doisaketense Jitklang et al. and
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S. otsukai Takaoka & Choochote, are
unknown (Jitklang et al., 2008; Takaoka et

al., 2009; Takaoka & Davies, 1995).
The female of S. chayamaritae is

distinguished from those of the remaining
22 species by a combination of the
following characters: the antenna with nine
flagellomeres, sensory vesicle elongate,
hair tuft of the base of the radius darkened,
and hind tibia mostly darkened.

Acknowledgements. We are grateful to
Prof. Peter H. Adler (Clemson University,
Clemson, SC, U.S.A.) for reading the
current manuscript and providing valuable
comments. Our thanks are due to Sumit
Suriya and Suthinan Daungdang, Queen
Sirikit Botanic Garden for their assistance
in the field. This work was supported by a
research grant from University of Malaya
(RP021A/16SUS) to H. Takaoka, and the
Thailand Research Fund and the Office of
the Higher Education Commission through
the Research Grant for New Scholar (grant
MRG5980101), and the Diamond Research
Grant (Contract number 120/2560) from the
Faculty of Medicine, Chiang Mai University,
Thailand, to A. Saeung.

REFERENCES

Adler, P.H. & Crosskey, R.W. (2018). World
Blackflies (Diptera: Simuliidae): A
Comprehensive Revision of the Taxo-
nomic and Geographical Inventory
[2018]. 134 pp., http://entweb.clemson.
edu/biomia/pdfs/blackflyinventory.pdf
[accessed on July 10, 2018]

An, J.Y., Zhang, Y.Z. & Deng, C.Y. (1990).
Survey of Simuliidae (Diptra) from
Xizang, China. Control of Blood-

sucking Dipteran Insects 2: 103-109.
Chen, H.B., Zhang, C.L. & Yang, M. (2003).

Checklist of Guizhou blackflies with
descriptions of a new species (Diptera:
Simuliidae). Guizhou Science 21: 46-50.

Datta, M. (1973). New species of black
flies (Diptera: Simuliidae) of the
subgenera Eusimulium Roubaud and
Gomphostilbia Enderlein from the
Darjeeling area, India. Oriental Insects

7: 363-402.
Jitklang, S., Kuvangkadilok, C., Baimai, V.,

Takaoka, H. & Adler, P.H. (2008). Cyto-
genetics and morphotaxonomy of the
Simulium (Gomphostilbia) ceylonicum

species group (Diptera: Simuliidae) in
Thailand. Zootaxa 1917: 1-28.

Takaoka, H. (2001). Two new and three
newly recorded species of black flies
(Diptera: Simuliidae) from Sabah,
Malaysia. Japanese Journal of Tropical

Medicine and Higiene 29: 221-230.
Takaoka, H. (2003). The Black Flies

(Diptera: Simuliidae) of Sulawesi,
Maluku and Irian Jaya. xxii + 581 pp.,
Kyushu University Press, Fukuoka,
Japan.

Takaoka, H. (2012). Morphotaxonomic
revision of Simulium (Gomphostilbia)
(Diptera: Simuliidae) in the Oriental
Region. Zootaxa 3577: 1-42.

Takaoka, H. & Davies, D.M. (1995). The
Black Flies (Diptera: Simuliidae) of
West Malaysia. viii + 175 pp., Kyushu
University Press, Fukuoka.

Takaoka, H., Low, V.L., Srisuka, W., Ya’cob,
Z. & Saeung, A. (2018a). Morphological
and molecular evidence for multiple
taxa in Simulium parahiyangum

(Diptera: Simuliidae), a geographic
generalist black fly in Southeast Asia.
Journal of Medical Entomology 55:
1453-1463.

Takaoka, H., Otsuka, Y., Choochote, W. &
Thongsahuan, S. (2009). Two new and one
newly recorded species of Simulium

(Gomphostilbia) (Diptera: Simuliidae)
from southern Thailand. Medical Ento-

mology and Zoology 60(4): 259-268.



980

Takaoka, H., Sofian-Azirun, M., Ya’cob, Z.,
Chen, C.D., Lau, K.W., Low, V.L., Pham,
X.D. & Adler, P.H. (2017a). The black
flies (Diptera: Simuliidae) of Vietnam.
Zootaxa 4261(1): 1-165.

Takaoka, H. & Srisuka, W. (2010). Simulium

(Gomphostilbia) chayamaritae, a
new species of black fly (Diptera:
Simuliidae) from northern Thailand.
Medical Entomology and Zoology 61:
265-271.

Takaoka, H., Srisuka, W., Low, V.L. & Saeung,
A. (2018b). Five new species of the
Simulium decuplum subgroup of the
Simulium (Gomphostilbia) batoense

species-group (Diptera: Simuliidae)
from Thailand. Acta Tropica 182: 271-
284.

Takaoka, H., Srisuka, W. & Saeung, A.
(2017b). A new black fly species of
Simulium Gomphostilbia) from Thai-
land, Journal of Medical Entomology

1–8. Published on line. Doi:10.1093/jme/
tjx147


