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Abstract: Forty-five known species of Smulium Latreille s. |. in Thailand are listed, and keys to subgenera and
species within each subgenus are provided for adults, pupae and mature larvae.
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Takaoka and Suzuki [1] provided the first keysto iden-
tify al the 19 species of Smulium Latreille s. . so far re-
corded from Thailand. During the last two decades, the
number of species newly described or recorded from this
country has increased dramatically to 45 [2]-[9]. New keys
to identify all the known species are essentia for further

taxonomic and ecological studies on Simuliidae in Thailand.

We present a list of the species of Smulium s. |. and
keys to subgenera and species for adult females, males, pu-
pae and mature larvae. The definitions of the subgenera and
species-groups refer to those of Takaoka [10], and terms of
morphological features used in the keys follow Takaoka
[10].

LIST OF THE SPECIES OF SIMULIIDAE IN THAILAND
Genus Simulium Latreilles. I.

Subgenus Daviesellum Takaoka and Adler
O O courtneyi Tekaokaand Adler, 1997
0 O pahangense Takaoka and Davies, 1995

Subgenus Gomphostilbia Enderlein
(A) batoense species-group
O O angulistylum Takaoka and Davies, 1995
O O decuplum Takaoka and Davies, 1995
O O dentistylum Takaoka and Davies, 1995
0 O gombakense Takaoka and Davies, 1995
0 O parahiyangum Takaoka and Sigit, 1992
O O siamense Takaoka and Suzuki, 1984
(B) ceylonicum species-group
0 O asakoae Takaoka and Davies, 1995
(O inthanonense Takaoka and Suzuki, 1984
(O sheilae Takaoka and Davies, 1995
(C) varicorne species-group

(0 burtoni Takaoka and Davies, 1995
110 chumpor nense Takaoka and Kuvangkadilok, 2000

Subgenus Montisimulium Rubtsov
MO0 sp. G

Subgenus Nevermannia Enderlein
(A) feuerborni species-group
(100 feuerborni Edwards, 1934
(B) ruficorne species-group
(110 aureohirtum Brunetti, 1911
(C) vernum species-group
(100 caudisclerum Takaoka and Davies, 1995

Subgenus Smulium Latreille s. str.
(A) griseifrons species-group
(100 choochotei Takaoka, 2002
(10 digrammicum Edwards, 1928
10 grossifilum Takaoka and Davies, 1995
(110 maenoi Takaoka and Choochote, 2002
(110 nigrogilvum Summers, 1911
(O rudnicki Tekaokaand Davies, 1995
(IO suchariti Takaoka and Choochote, 2004
(110 yongi Takaokaand Davies, 1997
(B) malyschevi species-group
(10 siripoomense Takaoka and Saito, 1996
(C) multistriatum species-group
(100 chainarongi Kuvangkadilok and Takaoka, 1999
(110 chaliowae Takaoka and Boonkemtong, 1999
(O fenestratum Edwards, 1934
(IO malayense Takaoka and Davies, 1995
(0O triglobus Takaoka and Kuvangkadilok, 1999
(D) nobile species-group
(110 nobile De Meijere, 1907
(110 nodosum Puri, 1933
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(E) striatum species-group

(IO chiangmaiense Takaoka and Suzuki, 1984
(IO nakhonense Takaoka and Suzuki, 1984
(00O quinquestriatum (Shiraki, 1935)

(110 thailandicum Takaoka and Suzuki, 1984
(F) tuberosum species-group

(110 brevipar Takaokaand Davies, 1995

(0O rufibasis Brunetti, 1911

(O setsukoae Takaoka and Choochote, 2004
[0 tani Tekaokaand Davies, 1995

(00O weji Takaoka, 2001

(G) variegatum species-group

(110 barnesi Takaoka and Suzuki, 1984

(110 chamlongi Takaoka and Suzuki, 1984

(H) Smulium s, str. unplaced to group

(110 baimaii Kuvangkadilok and Takaoka, 1999

Notes:

"0 0 Smulium (Montisimulium) sp. G is known only from
larval specimens collected at Ang Ka, Doi Inthanon Na-
tiona Park [11].

"0 0 Smulium (Gomphostilbia) burtoni is newly recorded
based on three adult females collected on a human attrac-
tant at Tambol Ban Laung, Doi Inthanon National Park,
in January and February 2004, by W. Choochote, and a
female specimen emerged from the pupa collected at
Hauy Mor, Chiang Ma Province, in June 2001, by W.
Choochote and H. Takaoka. Identification of S. burtoni is
tentative because adult female specimens of S burtoni
collected from northern Thailand seem to differ from the
original description [12] in that they have a shiny fifth
tergite and dark subbasal spot on the hind tibiae. How-
ever, our reexamination of the type female specimen
shows that the fifth tergite of S. burtoni is shiny (it was
wrongly noted to be dull in the original description). It is
also shown that there appears to be no dark subbasal spot
on the hind tibiae of the type specimen, as described in
the original description. However, it is difficult to con-
clude that its hind tibiae lack the dark subbasal spot since
the type specimen was dried and pinned soon after it had
emerged from the pupa, and then preserved in 70% etha
nol. It is possible that the dark subbasal spot was as yet
undeveloped in the freshly emerged adult or that it faded
in alcohol. Additional adult specimens of S. burtoni from
the type locality of Malaysia are needed to solve this
problem.

P00 Smulium (Simulium) sp. D, reported from six females
collected while biting on human attractant in Doi Intha
non National Park by Takaoka and Suzuki [1], was de-
scribed as a new species, S (S) setsukoae, by Takaoka
and Choochote [9].

"0 0 Smulium (Smulium) sp. E, which shows a much paler
coloration of the female legs than S. (S.) rufibasis [1], is
tentatively included in S.(S.) rufibasis, since apart from

the female leg coloration, there is no morophological dif-
ference in the female, male and pupa stages between S
(S) sp. Eand S (S) rufibasis.

0 O O Smulium baimaii, left unassigned to any subgenus by
Takaoka and Kuvangkadilok [4], is treated under the sub-

genus Smulium s. str. for convenience’ sake.

KEYSTO THE SUBGENERA
OF SMULIUM S. L. IN THAILAND

ADULT FEMALES’
D D Katq)l Sa‘num hal raj ............................... Gomphostl I bla
KatepiSternum Dare «« - wseeseesessensensensmnsinsinininnens 2
0 O Claw with alarge basal tooth::«:«:=««s«sss=eses Nevermannia
Claw simple or with asmall subbasal tooth:s« -+« 3

0 O Paraproct with acluster of dark spinesDaviesellum

Paraproct without any dark spine«:-- Smulium s. str.
(*The female of Montismulium is not included because
that of S. (M.) sp. G is unknown)

ADULT MALES’

D D Katepl sternum hal raj ............................... GomphOStllbla
Katepl Sernum bare. ....................................................... 2
D D COXite |0nger than Style‘ ............................ Na/errnannia
COXite shorter than Style ............................................... 3
0 O Coxite much longer than wide:««««««=+-++-+++ Daviesellum

Coxite aslong as, or dightly shorter than, wide«««=+-

.............................................................. s m.jllum S, str.

(*The male of Montisimulium is not included because that
of S (M.) sp. G isunknown)

PUPAE’
0 O Grapnel-like hooklets present on the last abdomina

................................................................. Ne/errnannia

Cocoon without any anterodorsal projection:« -« 3

0 O Dorsal surface of abdominal segment 2 with stout

hooks similar in size to those on abdominal segments

3 and 4 ....................................................... Dav'e%”um

Dorsa surface of abdomina segment 2 with spines (in

place of such distinct hooks) much smaller than

hOOkS on abdomlnal S@ments 3 and 4 ..........................

............................................................. sn-““um S. str.

(* The pupa of Montisimulium is not included because that
of S (M.) sp. G isunknown)



MATURE LARVAE
O O Hypostomium very wide, with 13 apical teeth::----+--:
................................................................... Daviesellum
Hypostomium of moderate width, with 9 apical teeth-

Last abdomina segment with large ventral papillae3
0 O Postgenal cleft vestiggal -« wwseeeeeeess Montisimulium
POStgenal CI eft dlgl nCtly formaj ................................... 4
0 O Lateral margin of hypostomium serrateqh:« -«

KEYSTO THE SPECIES
OF THE SUBGENUS DAVIESELLUM

ADULT FEMALES
O O Genital fork with a distinct projection directed anteri-
0r|y .................................................................. COUrth/i
Genital fork without such a projection:«--- pahangense

ADULT MALES
0 O Ventra plate much longer than wide when viewed ven-

tra”y ................................................................ COUrthi
Ventral plate much shorter than wide when viewed
Ventral |y ...................................................... pahangense
PUPAE
O O Frons densely covered with tubercles:«««+«+«- courtneyi
Frons mostly bare (though narrow portion near the
IO\Ner margln tUberCUIate) .......................... pahangense
MATURE LARVAE
O O Postgenal cleft long, but its apex not reaching the pos-
terior margin of hypostomiuy««««:s«ssxseseeseeess courtneyi
Postgena cleft long, its apex reaching the posterior
marg|n Of hypostomium ............................. pahangense
KEYSTO THE SPECIES

OF THE SUBGENUS GOMPHOSTILBIA

ADULT FEMALES’
0 O Antenna composed Of 10 %gments .............................. 2
Antmna CompOSBd Of 11 wments‘ .............................. 3
|:| |:| Terg'te 5 Sh| ny ..................................................... burtonl
Terglte 5 not sh| ny .................................... Chumpornense

O O Mid and hind femora amost yellow except apical cap

N

darkeseeeeeeeeeseeeneee dentistylum
Mid and hind femora alomst dark except base pale-+-4

D D Hlnd t|b|am0§|y dark ...................................... Sanﬁn%
Hind tibia whitish yellow or dark yellow on basal 2/5

OF INOFE eseeseereereesnesnestestettattattatiantastuotittttastestastentaians 5

D D H|nd t|b|aW|th adark S.Jbbasal SpOt ............................. 6
Hind tibia without such adark subbasal spot:««:««+-++* 8

O O Sensory vesicle of medium size, 0.3 times as long as
3rd maxillary palpal segment::«:««s«s++++ angulistylum
Sensory vesicle enlarged, 0.5 or 0.6 times as long as

3rd maxillary palpal segment:-« -« --sesesessensensensneens 7

O O Arms of genital fork with a short projection directed
anteri 0r|y ........................................................ decupl um
Arms of genital fork without such a projection:«:««-----
................................................................ parahiyangum

O O Hind tibia whitish yellow on basal 2/3; sensory vesicle
of moderate size, 0.3 times as long as 3rd maxillary
palpal SegmEnt: - s eeesesseessenssssrnss asakoae

Hind tibia whitish yellow on basal 2/5 or 1/2; sensory
vesicle enlarged, 0.57 or 0.68 times as long as 3rd
maxillary pa| pa| 2011150 | R R 9

0 O Frons-head ratio 1.0 : 4.8: sensory vesicle enlarged,
0.57 times aslong as 3rd maxillary palpal segment:--
.................................................................. inthanonen$
Frons-head ratio 1.0 : 5.7; sensory vesicle enlarged,

(*The female of S gombakense, which is unknown, is not
included)

ADULT MALES
D D Antennacompo%d Of 10 mmmts .............................. 2
Antenna Compowj Of 11 mments .............................. 3
0 O Ventral plate produced ventrally::«««ssseeeseeees burtoni
Ventral p| ate nearly ﬂat ............................ Chumpor nense
o0 H|nd bagtarws enlarged ................................................ 4
Hind basitarsus slender, much thinner than hind tibia

O O Eyewith 16 horizontal rows of large facets: -«
.................................................................. inthanonen$

Eye with 13 horizontal rows of large facets: s+ 5

O O Hind tibia mostly medium brown to brownish black
with basal 1/3 or alittle less somewhat palesheilae

Hind tibia whitish on a little less than basal 1/2 and
brO\NniSh b| mk on the [EStreeeeerrrrrremmmeereeneenannnes asakoae

0 O Mid and hind femora yellow except apical cap dark:
..................................................................... dentistylum

Mid and hind femora almost dark except base pale+7

O O Hind tibiaamost dark except base pale:«««+++«s+seeeeeeee 8
Hind tibiawhitish on basal 1/2 or more«««:«+«ss=seeee 10

O O Abdominal segments 2, 5, 6 and 7 each with a dorso-



Abdominal segments 2, 6 and 7 each with a dorso-
lateral pair of shiny whitish-pruinose patches:«++- 9

O O Upper eye with 12 or 13 vertical columns and 15 hori-
Zontal rows Of |arge fmets. ........................... decuplum
Upper eye with 17 vertical columns and 15 horizontal
rows Of |argefacets. ............................... parahlyangum

(O Hind tibia whitish on basal 2/3, with a dark subbasal
Spot ............................................................ angul |Sty| um

Hind tibia whitish yellow on basal 1/2, without such a

dark wbb&l q:)ot ...................................... gombaken%

PUPAE
O O Gill of much inflated structure with 2 triplet groups of

................................................................... gOfnbaken%

G||| Wlth 8 or 10 fllarnentS‘ ........................................... 2

|:| |:| G||| Wlth 10 fllamentS’ ..................................... deCUpIUm
G||| Wlth 8 f”arnents ..................................................... 3

O O Gill filaments all shorter than pupal body (shorter than
1.6 mm), Short-StalKeg++++=-++++sseeresrremssurensuenninnnnnnnen. 4

Gill filaments subequal to, or longer than, pupal body
(longer than 1.9 mm), moderately-stalked:««=«-««++++: 7

|:| |:| Antennal Sheath g—nooth ................................................ 5
Antmna' Sheath Wlth tUberCleS‘ ..................................... 6

O O Gill filaments arranged in 2 groups, i.e.1dorsal (4 indi-
vidual and 2 paired filaments) and 1ventral (2 paired

fl IarnentS) ................................................ Chumpor nense
Gill filaments arranged in 3 groups (3+3+2 filaments
from dorsal to Ventl’al) .............................. angu“stylum

O O Antennal sheath with marked ridges each correspond-
ing to flagellar segments 1-9, each ridge covered

with several tubercles; gill filaments arranged in 3
groups (3+3+2 filaments from dorsal to ventral)-«----
................................................................ parahiyangum
Antennal sheath with less marked ridges correspond-

ing to flagellar segments 1-9, each ridge covered

with a few tubercles; gill filaments arranged in 4
groups (2+1+3+2 filaments from dorsal to ventral)--

..................................................................... dentlstylum
O O Dorsal and middle triplet groups and ventral pair group
arising basally at the same level- -« wweeeeeeees siamense

Dorsal and middle triplet groups sharing a short stalk,
which arises, with a stalk of ventral pair group, from

Q—]On common b%al Stalk ............................................ 8

0 O Dorsal and middle triplet groups consisting of 1 indi-
vidual filament and 2 paired filaments with a very

87 = = R A burtoni
Dorsal and middle triplet groups consisting of 1 indi-
vidual filament and 2 paired filaments with a short or

medium_|0ng Sl eeeeeenreeenneesnressntin e 9

[ O Cocoon with adistinct anterodorsal projection::=:«---
.................................................................. inthanonense
Cocoon with an anterodorsal bulge -« «--eesseesseess 10

(OO Terminal hooks weakly undulate on outer margin:« -

MATURE LARVAE
0 O Thoracic segment 3 and abdominal segments 1-5 each
with 1 or 2 pairs of dorsal and/or dorsolateral protu-

berances ...................................................................... 2
Thoracic segment 3 and abdominal segments 1-5 with-
out any dorsal or dorsolateral protuberance:-« =« 3

0 O Postgenal cleft very long, its apex reaching the poste-
rior margin of hypostomium; thorax and abdomen
densely covered with dark spines of various sizes++
................................................................ parahiyangum

Postgenal cleft long, but its apex not reaching the pos-
terior margin of hypostomium; thorax and abdomen
sparsely or moderately covered with minute setag+-
................................................................ ChUI’TpOI‘ nense

0 O Postgenal cleft very long, its apex nearly or completely
reaching the posterior margin of hypostomium::««-+- 4

Postgenal ClEft OthErWise: + -+ wweersessemssensessenssnennnnes 5

0 O Abdomen markedly constricted between segments 4
QNG Breveereerrremesnesniti denti gy| um

Abdomen not constricted between segments 4 and 5+

pupa gill of inflated structure:«:«««-«---=--: gombakense
Abdomen moderately or densely covered with simple

or branched dark spinous setae or spinules dorsaly

on segments 5-8; pharate pupal gill filamentous+-+-+-7

0 O Abdomen moderately covered with simple minute dark
setae dorsally on Segments 58+ -wwwweeeseesees: asakoae
Abdomen moderately or densely covered with branched
dark spinous setae or spinules dorsally on segments

5_8 ............................................................................... 8

0 O Thoracic cuticle moderately covered with minute dark
spinules with 7-11 branches dorsally; pharate pupal

g||| W|th 10 f”aments .................................... deCUpl um
Thoracic cuticle amost bare dorsaly; pharate pupal
g||| Wlth 8 f”ammts .................................................... 9

0 O Minute dark spinous setae on abdominal segments 5-8
somewhat flat and stout basally, with short branches



Minute dark spinous setae on abdominal segments 5-8
dender and hair-like basally, with long branches+10

(MO Minute dark spinous setae on abdominal segments 5-8
W|th 0_5 branCheS' ............................................. burtoni
Minute dark spinous setae on abdominal segments 5-8

with 5-12 (mostly 8-10) branches -+« angulistylum

KEYSTO THE SPECIES
OF THE SUBGENUS NEVERMANNIA

ADULT FEMALES
0 O Antenna yellow with at least 1st flagellar segment
darkened; hind tibiayellow on basal 1/2, dark on api-
cal 1/2, and with subbasal dark ring:---+--- aureohirtum
Antenna amost al darkened or mostly so except afew
basal segments pale; hind tibia nearly all brown:::-- 2
O O Scutum reddish brown in ground color, with 3 dark

|0ngitudi nal Vlttf;e .................................... feuerborni
Scutum brownish black in ground color, without any
|0ngitudi na| Vitta ................................. Caudimlerum

ADULT MALES
O O Antenna yellow or yellowish brown with 1st flagellar
segment darkened; hind basitarsus slender, paralel-
sided, much narrower than hind tibia---aureohirtum
Antenna almost all darkened; hind basitarsus inflated,
its greatest width nearly as wide asthat of hind tibia-

0 O Scutum whitish pruinose with 3 dark longitudinal
vittae at certain angle of light; paramere with 3 or 4
parameral NOOKS ++++#+sesssreeeeennnnnsncnnnnnnnnnen. feuerbor ni

Scutum whitish pruinose without any longitudinal
vitta; paramere with asingle parameral hook::+++++

............................................................. caudisclerum
PUPAE

01 00 Gill With 4 filaments -«--s-s-ssesessesessesencs caudisclerum

Gill With 6 fil AMENts +++-++s+sseseesreressssesssssssesssssnsssssens 2

O O All filaments extending forwards close together, and 2
ventral filaments with rather long stalk:«+- feuerborni

All filaments diverging widely from the base, and 2
ventral paired filaments with short stalk-aureohirtum

MATURE LARVAE
O O Abdomen with distinct reddish-brown markings dor-
Sa”y ............................................................... feuer bor ni
Abdomen without any distinct colored marking dor-

O O Abdomen with accessory sclerite ventrolaterally on
each side of the last segment; mandibular serrations

N

composed of 1 well-developed and 1 small teeth and
with supernumerary serrationg =« caudisclerum
Abdomen without any accessory sclerite; mandibular
serrations composed of 2 well-developed teeth and
without supernumerary serrations:«««+«+- aurechirtum

KEYSTO THE SPECIES
OF THE SUBGENUS SMULIUM S. STR.

ADULT FEMALES”

D D CIaN W|th agna” Subbasal tOOth .................................. 2
Claw without any 10010118 HEE T LTI TIPS 6

O O Basal section of radia vein fully haired; fore basitarsus
with thick dorsal hair cregt:««ssseeeeeeeeeese nigrogilvum

Basal section of radial vein bare; fore basitarsus with
mOderaIe dorsa| ha”- Cl’eSt ............................................ 3

0 O Mid and hind femora mostly yellowish:- chamlongi
Mld and h| nd fernora mOStIy brO\NniSh ......................... 4

O O Scutum densely covered with yellow hairg:«-- barnesi
Scutum moderately covered with brassy hairg:««:+-- 5

O O Antenna brownish black with scape, pedicel and base
of 1st flagellar segment yellow; abdominal segment 7
with branched hairs medially on ventral surface:« -
.................................................................. siripoomense

Antenna yellow or tawny with 2 apical segments
blackish; abdominal segment 7 with simple hairs on

Ventral Surface" .................................................... nob”e
O O Scutum with distinct longitudinal vittag:«:«sssseseseeeeese 7
SCUtUm W|th0ut any Vitta ............................................ 17

O O Fore tibia medium to dark brown, without white area
on outer surface; hind tibia dark brown to brownish
black with base yelow; inner margin of ovipositor
valve with ventrally produced round flagp:««««s«s«s++se++
------- chiangmaiense, nakhonense and quinguestriatum

Fore tibia with white shiny area on outer surface; hind
tibia whitish or yellowish on basal 2/3 or more and
dark brown to brownish black on the rest; inner mar-

gin of ovipositor valve without such aflgp:-««««-«=- 8
O O Basal section of radial vein fully haired:«««:««s«ssesee2 9
Basal mlon Of rajlal Ven bare- ................................. 11

O O Hind basitarsus whitish on basal 3/5 and dark brown
on the rest; ovipositor valve rounded, covered with
short setae, and with elongate internal projection:----
..................................................................... grossifilum

Hind basitarsus whitish on basal 1/2 and dark brown
on the rest; ovipositor valve triangular, covered with
long stout hairs, and without such an internal projec-

tlon. ............................................................................ 10
110 Cibarium with a round short media projection along
posterior margln ........................................... ChOOChOtei



Cibarium with a narrow long media projection along
pogerior mal’gln ...................................... dlgramml cum

(JO Mid tibia white on basal 2/3 or 3/4 and dark brown or
brownish black on the rest; cibarium with a tubercu-

|aIe med|a| pI‘Oj ection ................................................ 12

Mid tibia white on basal 4/5 or 5/6 and light to dark
brown on the rest; cibarium with a smooth medial

proj eCtion ................................................................... 13

(110 Cibarium with tubercles near the base of media pro-
jeCtion' ............................................................. SJCharltl
Cibarium bare near the base of medial projection:« -

(0 All femora amost yellow; three spermathecae present
......................................................................... triglobus

At least mid and hind femora mostly dark; one sper-
matheca [o/f=o = o R R R R R R R R 14

(100 Hind basitarsus whitish yellow on a little more than
basal 1/2 and dark brown on the rest:««+-+-: fenestratum

Hind basitarsus whitish yellow on basal 3/5 and dark
brO\Nn on the reg ....................................................... 15

110 Mid femur blackish brown with basal 1/5 or 1/4 yellow
....................................................................... Chaliowae

Mid femur almost entirely dark brown:--- chainarongi

(IO Mid tarsal segments 2 and 3 entirely yellow-nodosum
Mid tarsal segments 2 and 3 light brown to brownish

bl mk .......................................................................... 18

[DD Mldfemur ent”-dy ye”OVV ................................. rudnicki
M |d fernur al moa dark brOVVn ..................................... 19

(110 Abdominal segment 7 with a pair of clustered hairs
1= 1111 | e R R 20
Abdominal segment 7 without such a pair of clustered
NaITS VENtral [y -w-essessessemsssssmssmsenseneeteteses 22

(O A pair of clustered hairs on abdominal segment 7 short,
subequal in length to those on the surrounding area:-

A pair of clustered hairs on abdominal segment 7
much longer than those on the surrounding area:++-21
(100 Mid tibia ailmost light brown with base somewhat yel-

|O\N .......................................................................... Wejl
Mid tibia white on basal 1/2 or more and medium
brO\Nn on the reg ............................................. rufi bass

(110 Hind basitarsus white on a little more than basal 1/2
and brownish black on the rest; scutum covered with
yellowish hairs aswell as dark ongg:«««s«+«seseesee yongi

Hind basitarsus white on basal 3/5 or more and
brownish black on the rest; scutum covered with dark
DrOWN N@IrS Only:+«ssseseessessessmssmssmssmnsmsissisisines 23

(00O Sensory vesicle enlarged, 0.7 times as long as the 3rd

maXl”ary pal pal w‘]ment ........................................ tan|
Sensory vesicle medium-sized, 0.3 times as long as the
3rd maXl”ary pal pal %gment ........................... bre’l par

(*The females of S. baimaii and S. thailandicum, which are
unknown, are not included)

ADULT MALES’

0 O Basd portion of radial vein fully haired::«««-««sesseseee: 2
Basal portion Of raj|a| Vein bare. .................................. 4

0 O Abdomen with a pair of shiny whitish-grey pruinose
spots dorsally or dorsolaterally on segments 2, 5, 6

and 7; width of style nearly the same from base to
apical tip when viewed ventrolaterally:«-- choochotei
Abdomen with a pair of shiny white pruinose spots
dorsaly or dorsolateraly on segments 2, 6 and 7,
width of style becoming much narrower apically:-++-3

0 O Fore basitarsus with thick dorsal hair crest; hind basi-
tarsus nearly parallel-sided; ventral plate nearly quad-

rate, parallel-sided when viewed ventral |y«
.................................................................... nigrogilvum

Fore basitarsus with moderate dorsal hair crest; hind
basitarsus spindle-shaped; ventral plate gradually nar-
rowed posteriorly when viewed ventrally:-««:«-=«s=es--

................................................................. digramicum

0 O Scutum broadly silvery pruinose with transverse,
inverted-V-shaped, black Dand::-««=++=-s+eeseeeerereesseecnns 5
SCUtUm OtherW|%’ ......................................................... 6

0 O Ventra plate with a narrow body parallel-sided when
V|eNed Ventra”y .................................................. nObile
Ventral plate with a wide body broadened medialy
When Vlelved Ventl’al |y .................................... nOdOSJm

0 O Mid femur and tibia almost yellowy:«««-«s«sxseeee: rudnicki
Mld fefT]Ur and t| b|a0therW|Se ..................................... 7

0 O Mid tibiamostly dark (including posterior surface)-8
Mid tibia whitish or yellowish (at least on posterior
surface) on basal 1/2 or more and dark brown on the

0 O Fore tibia medium brown, with white shiny area on
Outer Sjrfme ............................................................... 9

Fore tibia medium to dark brown, without white area

on Outer wrfa:e ........................................................ 15

0 O Hind basitarsus white or whitish yellow on basal 1/2 or
less and dark brown to brownish black on the rest+10

Hind basitarsus white or whitish yellow on more than
basal 1/2 and light to dark brown on the rest:«+-+-+-: 13

(10 Hind basitarsus somewhat enlarged, about 5.0 times as
long as wide and much narrower than hind tibia:«---
...................................................................... chamlongi

Hind basitarsus much enlarged, 3.2-3.5 times as long

as wide, and subequal to, or a little wider than, the
greatest Wldth Of hl nd tl b|a ....................................... ll



(100 Upper eye with 20 vertical columns of large facets«++

........................................................................ %tﬂ.]koae
Upper eye with 15-17 vertical columns of large facets
................................................................................... 12

(O Hind basitarsus whitish yellow on basa 1/3 and
bI'OWI’]iSh bl aCk on the reg ............................... ruﬁ bass

Hind basitarsus whitish yellow on basal 1/2 or a little

less and brownish black on the regte««wswseseseesees tani

(100 Hind basitarsus, narrow (similar to that of female),
parallel-sided, white with apical 1/6 light brown:«:------
.................................................................. siripoomense

Hind basitarsus enlarged, wedge-shaped, whitish yel-
low on basal 3/5 or alittle less and dark brown on the

(100 Abdominal segments 2, 5, 6 and 7 each with a pair of
silvery iridescent spots dorsolaterally:« -+« weji

very iridescent spots dorsolaterally::«--«+-: brevipar

(00O Hind basitarsus whitish yellow on basal 1/2 or a little
more or less and brownish black on the rest:«««««:+-+-:
............................................................. qu| nqu%tr | atum

Hind basitarsus whitish yellow on basal 3/5 and
bI’OWI’]iSh bl aCk on apl Cal 2/5 .........................................
~~~~~~~~~~~~~ chiangmaiense, nakhonense and thailandicum

(O Hind basitarsus whitish on basal 1/2 or alittle less and
brownish black on the rest; body of ventral plate

Wider than [onge -+« swseeseessessemsmmsessienes 17

Hind basitarsus entirely light to dark brown, or so with

basal 2/5 whitish yellow or dark yellow; body of ven-

tral p| ate Ionger than Widg---wseerereemesnemneiennnninnnns 18

(100 Body of ventra plate about 1.8 times as wide as long,
and much shorter than armg:s«««seseseseeeseesesecseeees yongi

and much longer than arms«« - --weeseeses grossifilum

(00O Hind basitarsus entirely light to dark brown:«««-«-«---- 19
Hind basitarsus brownish black with basal 2/5 whitish
yellow or dark yellow ................................................ 20

(110 Ventral plate subquadrate when viewed ventrally, and
with distinct teeth on its posterior surface--chaliowae
Ventral plate gradualy narrowed posteriorly when
viewed ventrally, and without any tooth on its poste-

rior S.Jrfa:e ........................................................ rnaenOi

(IO Upper eye with 20 vertical columns and 20 horizontal
rows of | argefacets ................................... chai narongi

Upper eye with 15-17 vertical columns and 16 or 17
horizontal rows of | arge facet - eerreeereerereerenenennannens 21

(110 Upper eye with 15 vertical columns and 16 horizontal
rows of large facets; ventral plate with 2 vertical rows

of teeth nearly parallel-sided on its posterior surface

Upper eye with 17 vertical columns and 17 horizontal

N

rows of large facets; ventral plate with teeth irregu-

larly situated on its posterior surface: fenestratum
(*The males of S baimaii, S barnes and S. suchariti,
which are unknown, are not included)

PUPAE

D D G|” Of Inﬂataj form ...................................................... 2
G||| f”amentous ............................................................ 4

O O Gill with 2 filaments arising from long inflated trunk
........................................................................... ba”—na“

Gill with 3 or 6 inflated tubes with rounded apex:«-- 3

D D G||| W|th 3 |nf|aIEd tubes. ................................. nOdOSJm
Gill with 6 inflated tubes with minute spings:««::
..................................................................... grogf”um

D DG|”W|th6f||amentS' ..................................................... 5
G||| W|th 8 or 10 f”aments. ......................................... 19

0 O Cocoon simple wall-pocket-shaped:««-«-+-+wsesseuseenses 6
Cocoon shoe-shaped or boot-shaped:++=+-+-wwwseeeses 16

O O Cocoon with an anterolateral window on each side-7
Cocoon Wlthout |atera| W| ndO\N .................................. lO

O O Gill filaments subequal in length and thickness to one
another ......................................................................... 8

Gill filaments decreased in thickness from dorsal to
Ventral .......................................................................... 9

O O Gill filaments short-stalked; dorsal spine-combs pre-
sent on abdominal segments 7—9:++«+-+++++: siripoomense

Gill filaments almost sessile; dorsal spine-combs pre-
sent only on abdominal segment 8:+«eeseseseseese rudnicki

O 0O Cocoon with a small anterolateral window on each
side; frons moderately covered with very large tuber-
cles; terminal hooks PrESENLrsseeeseesssessessssassnecnes maenoi

Cocoon with a moderate anterolateral window on each
side; frons densely covered with small and medium-
sized tubercles; terminal hooks absent:««+++- suchariti

(10 Integuments of head and thorax bare (except posterior
1/2 of thorax with minute tubercleg):«««-««seseeseeeese 11

Integuments of head and thorax moderately or densely
Coveraj W|th tubacles. .............................................. 12

110 Cocoon very thin, transparent, and its anterior margin
often not well defined; inner filament of the ventral-
most pair narrowed basally; dorsa spine-combs pre-
sent on abdominal segment 8; terminal hooks absent:
.............................................................................. yongi

Cocoon thickly woven, not transparent, and its anterior
margin well defined; inner filament of the ventral-
most pair not narrowed basally; dorsal spine-combs
present on abdomina segments 7-9; terminal hooks

prmt ........................................................... Chaml Ongl
g Ta-ml nal hooks prmt ............................................. tanl
Terml nal hooks ab%nt ................................................. 13

M0 Gill filaments with short-stalked; dorsalmost filament



basally directed upward or forward, then curved for-
ward or downward; abdomina segment 7 with spine-
COMDS dOrSal [y -veeeseersemseesensenssmnsssss s 14
Gill filaments amost sessile; dorsaimost filament ba
sally directed forward or downward; abdominal seg-

ment 7 without spine-combs dorsally:«««:«s«s«sseeeeese: 15

(110 Two filaments of the dorsal pair subequal in thickness
to eaCh Other .................................................... rUﬁ baSS
Dorsalmost filament of the dorsal pair much thicker

than the counter f”an]ent ............................... Sets.]koae

(00O Thoracic integument with pit-like organ at base of gill
......................................................................... brEVI par
Thoracic integument without such organ at base of gill
................................................................................ We_“

(110 Cocoon loosely woven, with many small open spaces
in WebS ........................................................ ChOOChOtei
Cocoon t| ght|y VWOVEI Y eeereeereeesernsenneransctsttusctuiituiseaees 17

(IO Cocoon with an anterolateral flap and a small antero-
lateral window on each side; terminal hooks present

................................................................. digrammicum
Cocoon without such flap and window; terminal hooks
ab%nt ......................................................................... 18

(100 Abdominal segment 8 with spine-combs dorsally-««-+-
............................................................................. nObi |e
Abdominal segment 8 without any spine-comb dor-

Sa”y ............................................................ nigrogi |VUm

[DD G||| Wlth 8f||aments. ................................................... 20
G||| W|th lo f||arnent3' ................................................. 25

[D |:| Cocoon Wall-pOCket—Shaoed ........................................ 21
Cocoon §]0e_shapaj .................................................... 22

(110 Cocoon with an anterolateral window on each side
.................................................................... fenegratum
Cocoon Wlthout any W| ndO\N .......................... rna] ayen$

(IO Cocoon roughly woven anteriorly, leaving some large
open spaces in webs of the anterior collar and many

small open spaces near anterior margin ..................... 23
Cocoon without open spacesin the wehg:««:«s«sssxes- 24

(110 Gill filaments subequal in thickness to one another---
......................................................................... triglobus

Two ventramost paired filaments much thinner than

the Others -+ +weeseeereressmesniniiiniiiiiens chiangmaiense

(IO Basal portion of the dorsalmost filament about 1.4
times as thick as the ventralmost oner««++- chaliowae

Basal portion of the dorsalmost filament about twice as
thick asthe ventralmaost one«««:«s«seseseeeeeses chainarongi

0 Gill filaments arranged in 2+3+3+2 filaments from
dorsal to ventral; al filaments subequal in thickness

1O ONE ANOLhE =++++++++sseeeerrrmenensnnnnccannnns QUI nquestriatum

Gill filaments arranged in 2+2+2+2+2 filaments; 4 or 5
dorsal filaments dightly to markedly thicker than the

(100 Head integument with round tubercles - nakhonense
Head integument with angular tubercles+thailandicum

MATURE LARVAE"
00 Last adomina segment with a distinct accessary
scleriteventrally ......................................... nigrogilvum
Last abdominal segment without any accessary sclerite

0 O Abdomina segments 1-5 (or up to 8) each with 1 or
more pairs of protuberances dorsally or dorsolateraly

Abdominal segments lacking protuberances -« 9

0 O Abdominal segments 1-8 each with 1-6 pairs of protu-
berances dorsally and dorsolatel |y« siripoomense
Abdominal segments 1-5 (or up to 8) each with a pair

of protuberances dorsally or dorsolaterally:«:-«-+- 4

0 O Postgenal cleft very long, its apex reaching the poste-
rior border of NypPOSTOMI UMY« wsseseeseesmsmsmneenennenns 5
Postgenal cleft very long, but its apex not reaching the
posterior border of hypostomium ................................ 6

0 O Pharate pupal gill with 6 filaments:««-««-«seeeseeeee nobile
Pharate pupal gill with 3 filaments:«««-««s«s=-+=: nodosum

0 0O Pharate pupa| giII With 8 filaments:+«=-+++sseeeseerereeseneene 7
Pharate pupal gill with 10 filaments -« wseeseeeeneeeses 8

0 O Abdominal segments 1-6 each with a pair of protuber-
ANCES AOrSal [y -+ weseeseemsessemnsenssussnnsenninnnes chainarongi
Abdominal segments 1-8 each with a pair of protuber-
ances dorsal |y ........................................ chi angmai ense

O O Pharate pupal gill with 10 filaments arranged in 2+3+3
+2 filameEnts: «---eesveerereeeseeessnenerneninannns qui nquestri atum
Pharate pupal gill with 10 filaments arranged in 2+2+2
+2+2 f| |aments. ........................................... nakhonen%

0 O Postgenal cleft moderately widened medially, its great-
est width much larger than the width at base««+-+++ 10
Postgenal cleft not widened or dlightly so medialy, its
greatest width subequa to, or dlightly larger than, the
Wldth at base, ............................................................. 11

(10 Pharate pupa gill with 6 filaments:««:««--++-- chamlongi
Pharate pupa| giII With 8 filaments -+++s-+eereseeesereesecrenna
.......................................... fensestratum and malayense

(100 Abdomen with its greatest width on segment 8-+ 12
Abdomen with its greatest width on segment 6 or 7-++-

(110 Cephalic apotome mostly pale yellow:: -« ««sxsees yongi
Cephalic apotome mostly light to medium brown--++-13

(10 Posterior circlet with 144-160 rows of hooklets:« -+«
.......................................................................... rudnicki
Posterior circlet with ca. 210 rows of hooklets:«+««+«+++
...................................................................... ChOOChOtei

EDD BOdy |0nger than 70 (000 0 RERRCTI T LTI T U PP TOPPRTTLPPRED SUCharlU
Body ShOI’tel’ than 70 (0018 0 SRR L L RO LR 15



(100 Postgenal cleft widely rounded apically::«««ssssseseee 16
Postgenal cleft nearly pointed apically- - wwweee 19
MO Pharate pupal gill with 2 filaments «s«ss«seseseeesee baimaii
Pharate pupal gill with 6 or 8 filaments:«:«-«sesseseeeeees 17
(00 Pharate pupal gill with 8 filaments:«««sssxeesees triglobus
Pharate pupal giII WIth 6 filaments: -+ sssseessressesnenns 18

(110 Body length 5.9-6.4 mm; elongate spot on each side of
postgenal cleft positive; each lobe of rectal organ
with 8-12 finger-like secondary lobules: -+ maenoi

Body length 5.0-5.5 mm; elongate spot on each side of
postgena cleft negative; each lobe of rectal organ
with 14-18 finger-like secondary lobuleg =« «s«ssweseeeee
................................................................. digrammicum

(110 Postgenal cleft of medium size, nearly aslong as wide;
pharate pupal gill with 6 inflated tubular filaments:--
..................................................................... grossifilum

Postgenal cleft long, much longer than wide; pharate
pupal gill with 6 thread-like filamentg«««««s«s«ssseeee: 20

(00O Cephalic apotome yellow, with dark area medially just
in front Of POSLErior Marginy -+« wssssssssessssssssnenns 21

Cephalic apotome pale yellow to pale brown, without
dark areamedialy just in front of posterior margin---

(100 Body color reddish brown; dorsal pair of pharate pupal
gill filaments subequal in thickness to each other:«+-+-
......................................................................... ruﬁ bass

Body color dark grey to greyish black; one of dorsa
pair of pharate pupa gill filaments much thicker than
the counter fl | AMENTeeeeeererererrermmereeesniineenn. Setwkoae

(110 Each lobe of rectal organ with 14-16 finger-like secon-
dary lobules; posterior circlet with ca. 86 rows of
hooklets with up to 17 hooklets per rowy:« -« weji

Each lobe of rectal organ with 7-12 finger-like secon-
dary lobules;, posterior circlet with 70-74 rows of
hooklets with up to 12 or 14 hooklets per row:-=-- 23

D]D Body COI or redd|5h brO\Nn ......................................... tani

Body color dark = brevi par

(* The mature larvae of S. barnesi, S. chaliowae and S. thai-

landicum, which are unknown, are not included)
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