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ABSTRACT. - More than [30 species ol water steiders and theic allies  (Hemiprera.
Crerromuorphay representing five tmmilies, nine subfamilies, and 25 genera. inhabie the moring
enviromment, chielly coustal areas of tropical seas o habaaes with o strong tdad infToence: The
Southeast Asian fona of marine waner striders s pamicalacly diverse and species-rich, The
present paper deols wath the marine Halosvelimae (Veliche) of Singapore, Malaysa, and
Thaaland, They are classiled in three geners, XNenobgtes Bsaki, flalovelofdes Andersen, amd
Halevelta Bergrth, Nenobates vingaporensis, manednd (Singaporel, muarpfivd {(Singaporg,
Mlalovsia, Philippines), greertotny (Malaysin, Thatlimd, Philippines), pictas, and macaletis
EMalaysiod pre deseribed as new, Hedoveloddes simdaensis Andersen, Halovelin madova Esaki,
abilamimatis Andersen, fomeae Andersen, and Bafopfifo Andersen ore redesoribed. Keys o
wdulis ol all species are provided and their distributions mapped.

KEY WORDS, - Nenobges, new species, Velidoe, Halovelinae, manne, Singapore, Malaysa,

Thailand.

INTRODUCTION

More than 130 species of semiaquatic bugs
(Hemiptery, Gerromorpha) represemting five families,
nine sublumilics, and 25 senera. inhabit the marine
enviromment. chiefly coastal areas of ropical seas in
habitats with o strong tidal influence (Andersen &
Polhemus. 1976; Andersen, [932, 1990, 1999 This
sroup mclodes the familine water sirders (families
Gerridae. Veliidae) which are conspicuously adapted
Lo life on the surface Blm of water and which are part
ol an ooimal community  known as  plension
tAndersen. 19820 Murphve 199001 The Souwtheast
Asin fauna of marine water striders is particularly
diverse and species-rich. The best known are the sea
skarers, penus Hoalobeatey Eschacholte (Herring, 1961
Cheng & Fernando, 1909 Andersen & Foster, 1992)
belenging to the Gerridac. (Mther marine gerrids
belong we the  genern Aselepios Distant,
Khrewmatomerroides Hungerford &  Matsuda, and
Stenobares Esaki (Polhemus & Cheng, [982;
Polhemus & Polhemus, 19961 In the family Velndae,
the genera Halovelic  Bergroth,  Haloveloides
Andersen, and Nenofraies Esaki comprise marine
species (Andersen, 198% 19890, 1992 Andersen &

Wear, 19995, These genera belone 1w the subfumily
Haloveliinae which also includes the limnic penera
Entomovelia  Esaki and  Strongyvlovelio  Esaki
tAndersen, 19820, Almost all Halovelio species
inhabit the interidal zone of coral reefs and are
therefore called coral bugs (Andersen. |98%a).
Nenobares species live on tdal streams o mangrove
swamps and are therefore called mangrove Dbugs
tAndersen & Weir, 1999),

The first species of marine haloveliine water striders
recorded from Malavsio was Halovelia welava
described by the Japunese hemipterist T, Esaki ¢ 19300
based on specimens collected at Pulau Angsa, on the
West coast of peninsular Malaysia, Additional species
of Halovelia and Haloveloddes were described by
Andersen (149390, 19896, 1U82) from southern
Thailand, Malaysia, and Singapore. Finallv, Murphy
(1990, 19900 recorded Halovelin malova and a
species of Xengfares from Singapore, 1o the present
paper, [ describe six new species of Xenobatey Trom
Singapore, Malaysia, and southern Thailand, and
redescribe four species of Halovelia and one species
ol Hadovelotdes known o occur in these arcas,
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MATERIAL AND METHODS

Haloveliine water striders can be  collecied  in
nearshore. marine habitats (estuaries, mangroves,
intertidal coral reefs) by using a light-weight fishing
et with o fine-meshed nylon or other rapid-drying
hag, Specimens can be stored permanently in 70%
alcohal although specimens often become discoloured
ihleached) after a lengthy period of siorage. In
addinon. the vestiture of silvery pubescence found in
species of Xenobates is obscured in liquid preserved
specimens. Dryoanpunting of  synoptic series is
therelore advisable, Methods for disseeting and
cxamining the male penitalin of Huglovelia are
desenibed by Andersen (19594), The terminology used
for the male genitalia is explained in that paper and
below. All measurements are given in millinetres. The
length of the femur is measured along the dorsal side
ol the limb, not incloding the wochanter. A1l adult
speciimens examined were apternus (wingless),

The present study 1 hased upon material barrowed
from the institutions listed as repositories helow with
the following  ubbreviations: AMNH: Amercun
Muscum of Nateral History, New York, U.5.A.
BMNH: Nutural History Museum (formerly British
Museum, Matural History), London, U.K.; BPBM:
Bernice P Bishop Museum, Hanolulu. 11.S.A . ITPC:
John T. Polhemus Collection, Englewood, Colorada,
now belonging to the National Museum of Natural
History, Washington, T0LC., US.A: LIPL Museum
Zoologiense Bogoriense, Bogor, Indonesia; NHMV:
Mamral History Museom, Vienna, Austeia: SME
Senckenberg Museum, Frankfurl, Germany, USNM:
National Muoseum of Natural History, Washington,
D.CL VS AL ZMUC: Zoological Museum, University
of Copenhagen. Denmark: ZRE: Zoolngical Reference
Caollection, Raffles Moseum of Biodiversity Research,
Singapore,

TAXONOMY
Key to the genera of marine Haleveliinae

I: Pronatum completely dik. Eye width less than 0,35
nterocular width of head. Fore ubia of male with
grusping comb (Figs. 29 and 37) Male genital
seginents withdrawn into pregenital abdomen and
only slightly protruding from abdominal end (Figs.
26 and 38D e Helowelia Beraroth

- Pronotum with pale markings or spots. Eve width
more than (hdx imerocular width of head. Fore tibiu
al male without grusping comb (Fig: 31 Male

genital  segments  distinetly  protruding  from
abdominal end (Figs. and 30, o, 2
2. Fore trochanter of male with u conspicuous spine
(Fig. 23y Middle femara more than 0.9x% wotal
bength, at most with pilosity of short hairs along
amterior margin (Fige 225 ratio of middle tarsus and
tibin about (L8: | i Halovelotdes Andersen
- Fore trochanter of male not moditied a5 ghove,
Middle femorn less than 0.9x% romal length, with
iFigs, 1 and 41 or without o row of bristle-like hairs
along antertor margin (Figs, 13 and |7} ratio of
mmddle tarsus and dbia less than 0,70 1, oo
...................................................... Newohates Esuki

Nenobares Fsaki, 1930

Microbates Esaki, 19260 153 (junior bomonym of
Microbates Sclater & Salvin, 1873 [Aves|). Type-
species, Microbates seminufum Esaki, 1926, hy
original designation and monoypy.

Newobutes  Esaki, 1927: 184 (nom. nov. for
Microfuies Bsuki, 1926,

Cedpovelin Polhemus, 1982 7 (as subgenus of
Halvvelia  Bereroth.  1893) Typetspecies,
Helovelia  (Cilpovelia) angonlans  Polhemus,
1982, by vriginal designation. Synonymised by
Andersen 980 83,

Diggnosis, - Small or very small water striders, adults
always apterous (wingless), Body chiclly dark.
nsually with definite spots of silvery hairs oo thoras
and abdominal dorsum. Head largely pale between
eyes. Antennae slender, 0050074 wtal length of
insect, Propotum wvery short (Figs. 1-2, pal, with
transverse pale marking(s) in middle. Fore trochanter
ol matle not modifiecd: tihia without erusping comb
(Fig. 3. Middle femur very long. 0.7-0.9% total
length of insect, distinetly thickened proximally;
lemur with o row of bristle-like haies along anterior
margin. continuing on tihta and tarsus, relative length
of hairs varable (Figs, 1. 4. und 130, Hind femuor
relatively short, more or less thickened proximally,
especially in male. Connexiva of female (Fig, 2, co)
usually obliquely inclined, sometimes vertically
raised o inflexed  upon abdominal  dorsum.
Abdominal  venter of male sometimes  wimid,
distinctly depressed on sternun 7 iFig, 3, 571 male
genital  segments  conspicuous  and  distinetly
pratruding  from pregenital abdomen: pygophore
(segment 9) simple. subovate: parameres large,
symmetrically developed, falciform (Figs. 3-6 and
L3, pai: proctiger subovate (Fig. 15, pr). Hind margin
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of sternum 7 of female straight or shehily produced
in middle (Fig, 7. s7); proctiper (Figs. 2 and 7. pr)
variable i shape. either protruding from seoment 8 or
more or less deflected, covering gonocoxa. (Generig
deseription, see Andersen & Weir, 1999},

Pistriburion, - Oriental and Avstralian regions,

Remarks, - Esaki (1926) described this genus under
the name “Microbates™. which was precccupied (in
Aves) and subsequently changed 10 Xenobates (Esuki,
19271, The genus was monotypic and the type
species, X semimdiem (Esaki), from New Guinea is
peculiar in some characters, e.g. ils tny siee. very
distmet row ol mesofemoral bristles, and wrough-
shaped femule abdomen. Lanshury (1989 described
several new species of haloveliines, placing some of
these in the genus Halovelia, others in the senus
Newobates, Bused upon o preliminary study of all
described and many undeseribed species, Andersen
(1989, 1992} pointed out thal the few salient
churacters previously used 1o identify  Xenobates
were highly transiional. Subsequently, Andersen &
Weir (1999)  redefined the genus Xenobates,
redescribing three species and describing seven new
species from Australin, New Caledonia, and southern
New Giuinen.

XNenobales can be sepursted from Halovelia on the
characters given in the key (above). The absence of o
arasping comb oon the male Tore tibia and the
priferucting male genital segments are diagnostic
characters  for  the seners Xenobates  and
Haloveloddes, In addition, most species of Xenobates
have cxlensive pale markings on the head and
pronotom. and more or less extensive silvery
pubescence which often Torms delinite spots on the
mesonotum  and  the  abdominal  dorsum.  The
mesetibial hair Iminge originally used (Esaki, 19267 to
define the genus has turned oot to he goite varishle
among species, both in the relative length and colour
ol bairs. AL present, Neaolwares contains 14 described
species (Lansbury, 19849, 1996; Andersen & Weir,
19995, In addition 1o the six species described in the
present paper, the aothor has knowledge of about 11}
undeseribed species from India, Sri Lanka, Indonesia,
and the Philippines. These species will he described
in a1 forthcoming paper.

Kev o species of Xenobareys of
Singapore, Malaysia and Thailand

L. Middle femora with anterior row of long, resularly
spaced. bristle-like hairs (Figs, L and 4, . 3

Middle femora without amerior row of long, bristle-
like hairs (or at most with pilosity of short hairs:
. I—— 4

I

~Male abdominal venter with basal tumescence
which forms a steep angle towards depressed
sternum 7 (Fig. 5, sTh parameres very long.
normially crossing cach other above proctiger (Figs.

| and 5, pa). Femule ahdomen posteriorly narrowed
{Fig, 20 connexiva suberect. pilose. Pale marking of
proaotum distinctly interrupted in middiz. Length
L3106 mm imales), 1.75-1.8 mm (females).
............................................................ ST QAT
Mule ahdominal venter not madified s above:
parameres long, but at most reaching or sligh
crossing each other above proctiger. Female
abdomen  more  regularly  tapering  towards
ahdominal end (Fig. 81 connexiva obliquely raised
thronghout.  Pale marking of  pronolum  nal
mterrupled in middle. e 3
3. Antennal segments 2 und 3 with Tong pilosity. on
unterior margin (Fig. 115 Basal pant of mule hind
femur strongly incrassate. Length 1.5 mm (males),
R o 1y (P mrrinitcdon

- Antennal segments 2 and 3 with short pilosity and
maost with o lew long hairs on anterior margin (Fig,
51, Basal part of male hind femur thickened, but not
strongly nersssate. Length 1.55-1.6 mm {make),
L7-18 mm (females), o, mnrphyi

4 Pronotum dark with transverse pale band or two
transverse spots in postetior hall: mesothorax
withoul distinet pale markings (Figs, 13-14), Male
ahdominal venter with basal tumescence which
Forms o steep angle wwards depressed stemum 7 (as
in Fig. 51, Lenath |.3-1.6 mm (males), 1.7-1.8 mm
ifemales). .. SN 1 1211 (34
Pronolum chiefly pale; Tateral parts of mesonotum
and connexiva with distinet pule markings (Figs. 17
and 193, Male abdominal venter not modified as
e i b A A et b s b b i e 3

3. Large species, length 1.73-1.8 mm (males). 2.0-2.1
mim (females). Antennae relatively short, (L35-
Liax total length. Female mesenomm with distine
lateral, pale stripes (Fig 1Th v, P
amall species, length |.43-1.535 mm (males), 1.65-
.8 mun (females), Antennae relatively long, (1.7
{LEx  total  length. Female mesonotum  with
anteralateral, pale spots (Fig, 19y el iy

Nenobates singaporensis, new species
(Fizs, 1-7, 21)

Material examined. - MHolowvpe - apterons mule:
SINGAPORE:  Mandai, Mangrove  Stream, 3
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Aug, 1976, L. Cheng (ITPC).

Paratypes - SINGAPORE: 21 muales, 13 Ffemales,
same data as holotype (JTPCY 3 males. Pulaw Ubin,
nedr Changi, CL 2221, 17 Oct 1986, 1T, & DA,
Palhemus (ITPC), & males, 3 females. Sungai Buloh,
mangrove, 2 Feb 1986, DUH. Murphy (JTPC). | male,
B lemales, Sungai Buoloh, mangrove: shallow
permanent pool, 9 Dec, 1984, D.H. Murphy (ZRC), 3
males, 1 female, and nymphs, Sunga Buloh, small,
slow Mowing water, 23 Apr. 991, C.M, Yang (ZRC)h
AU males. 7 females, Sungai Buloh, 24 Feb, 1995, T.13.
Lim (ZREL 31 males, Y females, Sunzai Buloh,
mangroves, low tde. 4 Oet, 1996, C.M. Yang (ZRC).
2 males. | female. Pulay Ubin, Sungai Jelutong, 10)-
0 em wide. smull poal, 30 Jul 1997, KL Yein (ZRC),

Deseription, - Holotype, apterous male: Length 1.56
man, width .75 mas body fusiform (Fig. 1), length
20 greatest width across thorax, Ground colour dark
brovwn or hlieks: head with o large U-shaped brownish
veellow marking; posterior hall of pronotum in middle
with brownish wellow, transverse band which is

interrupted in middle. Body with dense pubescence of

short hairs and some longer, suberect hairs laterally
on thorax: mesonotum with one anterolateral and two
median patches of silvery hairs; abdominal dorsum

with broud trunsverse band of silvery pubescence on
tergi 2, 3 and 7. Antennae and legs pale briwnish;
basul part of antennal seement 1, most of fore femur,
all coxae und trochanters, and middle and hind
femora beneath. yellowish, Ventral surfuce of hody
chiefly. brownish: head, prosternum, and acetabula
villowish: genital segments light brown, parumeres
dark. Head length about 0,65x width across eves
.33 0500 eve widih abowt 045 width ol head
between eyes (001 0290 Antenpae (.65x total
tength of insect (1.03: 15361 lengths of antennal
seaments - (028 (0210 0.28, and 0.26; seament 2
shorter than sepment 3: scament 4 (hicker than
segment Ioantennal segmends with short pilosity and
a few longer hairs. Lengths of leg seaments (femur;
bbia: tarsus): fore leg: 031, 041, and 0.18; middle
leg: 116 00.94, and 1h63: hind leg: (0065, 0,49, and
021 fore femur width 00115 fore tibia with a row of
short spinous hairs oo inner margin (Fig. 35 middle
temur about 0.75x total length of insect, proximally
thickened and with o row of regularly spaced, bristle-
like, dark brown hairs along anterior margin (Fig. 4,
cach hair being slightly shorter than greatest width of
Femur (0.09: 00104 2 similar row of hairs on middle
tibiz and tarsus: lengths of middle tarsal scoments |
and 20 0033 and D28 hind femur proximally
thickened, as thick as middle femur (0011), Abdomen
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Figs. 1-7. Xenobates singaporensis, new species, |. Apterous male, dorsal habitus: antennae and legs of right side
omitted, 2. Apterous lemale, dorsal habitus: antennag and legs omitted. 3, Male left fore leg. 4, Basal part of male
middle femar, 5. Male abdominal end, lateral view. 6. Male left paramere. 7. Female abdominal end, lateral view.
Abbreviations: co, connexivum; go, gonocoxae: ms, mesonotum, pi, paraimnere: pn, pronotim: pr. proctiger, 57, &8,

abdominal sezment 7 and K
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broad ar base, distinctly  tapering  posteriorly:
abdominal venter with basal tumescence which forms
a steep angle owards sternum 7 (Fie. 31 Genitul
segments relatively large, seament § produced on
dorsal hind marging puswomeres [aleiform and very
long. wsually crossing each other above proctiger;
blade of euch paramere (Fig, 61 slender and curved in
lateral view, apex pointed.

Paratype, apterous female: Length 175 mm. width
(.89 mmi; body subovate (Fig, 23, length abour 2.0x
prestest width across thorax, Colour and pilosity on
body as in male. Head lenath ahout 0,65 width across
eves (U35 1054 eve width about (033 width of head
Between eyes (0001 (L3100 Antennae about (oax total
length of insect (100 1.73), with the same kind of
pilosity as in male: tength of antennul segments |-
(.26, 021, .26, and 0.28%. Thorax slightly convex
above, with relatively shont pilosity, Lengths of leg
segients (femur: tbiw wesusy fore leg: 054, 040,
and 0008 maddle leg: 1,23, 0.99 and 0.68: hind leg:
Do, OUS, and (.24 middle femur U.7x% wtal length;
fnd lemur more slender than i male. Abdomen broad
at base, disninctly mpering owards abdominal end;
connexivit relatively  parrow. obligeely raised in
anterior parts, more subercet in posterior parts, there
turnished with a mass of long hairs: sternum 7
distinetly longer thun preceding two sterna together
(E25: 18y posterior margin slightly produced in
middie. Tergum 8 relatively long: proctizer narrow,
button-shaped, only stightly dellected (Fiz. 73,

Dther paratvpes esawnined: Apterous miles, length
F33-1.58 mn. width (L73-0075 mme apterous females,
length 1T.73-1.83  mm, width  088-090 mm,
Colouration similar to halotype except for variation in
thi stz of patches of silvery hairs on mesonotum and
abdominal dorsum,

Distribution. - Singapore (see map, Fig. 210,

Remarks, - Numed [or the type arei. The new specics
15 characterised by the pale marking af pronolum being
distinetly divided in middle, presence of two distinet
palches of silvery hairs on mesonotum, relatively lona
antennae with sparse pilosity, and anterior row of long,
bristle-like  hairs  on mesofemors, . Males  are
distinguished by their modified abdominal venter and
very  long, slender porameres; females by the
posteriorly nurrowed abdomen with suberect. pilose
connexivi, and narrowy, deflected proctiger.

This mangrove bug is l[ound on the surface of tidal
streams and channels in mangrove swamps, Collected
together with Xenecbates murphd and mandiad v spp.
tsee below) as well as with the marine gerrids
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Asclepios annandaled Distant (Gerridae, Halobatinas)
and  Srenolres bivoi (LEsaki) (Trepobatinoe) (],
Palhemus, field notes),

Xenobates murphyi, new species
iFigs. B-10. 21)

Muaterial examined., - Holotype - apterous male:
SINGAPORLE: Palau Ubin, mangrove creck, outside
trees on rising bde, 13 May 1986, ThH. Murphy
JTPC)

Paratypes - SINGAPORE: 15 males, 20 females, same
data ws holotvpe (JTPC, ZMUCEL 1 male, 1 female,
Pulau Ubin, neur Changi, CL 2221, 17 OcL 1986, 1T,
& DA, Polhemus (JTPC). MALAYSIA: | male, 3
lemales, Polan Langkawi, Pantai Rho, 16 Dec, 9893, [,
Kovae (SMFL 4 males, 16 females, and | nymph,
Pahang, Pulaw Tioman, Sungai Bahary, downstream,
intertidal, 28 Jun (996, C.M. Yang et al, (ZRC) 79
males, 63 females. and 3 nymphs, Pahang, Pulag
Tieman, Sungw Baharo, 27 Jun, 1997, LK. Loa et al,
IEMUC, ZRO). 1 female, Sabah, mangroves 7 km S of
Papar, CL 2042, 7 Aug 1985, I'T. & DA, Palhemus
(JTPC)y. PHILIPPINES: 3 females, Cebu, Moalboal
coast, B Mar, WS, H. Zetlel (NHMY),

Deseription. - Holotpe, apterous male: Length 135
mm, width 079 mm: body fusiform, length 2.0x
greatest width across thorax. Ground colour dark
brown or Bluck; head with a large U-shaped brownish
yellow marking: posterior half of pronotum in middle
with bronwnish vellow, transverse band. Body with
dense pubescence of shor hairs: mesonolum with one
anterolateral and two indistinet median patches of
sibvery  hairs:  abdomingl  dorsum  with  silvery
pubescence laterally on terga 2-4 and 5-7. Antennae
and legs pale brownish: basal pan of antennal segment
[, mest of fore femur, all coxae and trochanters, and
middlc und hind femora beneath, vellowish. Ventral
surface ol body chiefly light brownish: eenital
sepments light brown, parameres dark. Head length
about 1h6x width across eyes (0L2%: (L300 eve widih
about 0.3x width of head between eves (.09 0.31).
Antennae about 0.3x 1otal length of insect (0.8 1.35);
lengths of antennal secments 1-4: 0.23, 0,16, 0,19, and
023 segment 2 slightly shorter than segment 3;
segment 4 thicker than segment | antennal segments
with short pilosity and a lew longer hairs. Lengths of
leg segments {femur: tibia: rsus): fore les: 0.54, 0,41,
and 0.19: middle Teg: 140, 1,14, and (L83; hind les:
.66, 0,50, and 0L.21; fore femuor width 0.09; fore tibia
with a row of short spinous hairs on inner marging
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0.5 mm

Figs. 8-10. Xenobates murphyvi, new species. ®
Apterous femaule, dorsal habitus, legs omitted. 9,
Female abdominal end, lateral view. 10, Male left
pariumicre.

middle femur ahout (K95 total length of insect,
proxinutlly thickened and with a row of brstle-like,
brownish hairs along anterior margin, each hair being
distinctly shorter than greatest width of femur (0.06}:
unterior margin of middle tibin and tarsus at most with
a rew of shart hairs: lengths of middle tasal segments
I and 20 049 and 0.34: hind femuor proximally
thickened, shightly thicker than middle lemur (0,123,
Abdomen broad at base, distinelly tapering posteriorly;
abdominul venter slightly depressed bt alherwise
simple, Genital segments relatively laroe, segment 8
produced on dorsal hind marging parameres alciform
and lung, barely crossing each other above procuger;
blade of each puramere (Fig, [ relatively broad and
curved in lateral view, apex pointed,

Paratype. apterous female: Length 175 mim, width
R0 mme body subovate (Fig, 8), length about | 95%
greatest width across thorux. Colowr and pilosity on
hady as in male. Head length ubout D.6x width across
eves (033 005330 eye width about 0.3 width of head
between eyes (0,10: 0.34). Antennae about 0.5x% total
length of insect (00841 1.75), with the same kind of
pilosity as inmale: Tength of antennal seaments -4
(.23, 16, 0,200 and (.25, Thorax slichily convex
above, with relatively short pilosity except on sides.
Lengths of leg segments (femur: tibia: tarsus): fore leg:
(.55 041, and (1L23; middle leg: 140, 1.21, and 0.94;
hind beg: 00630 0,53, and .21 middle femur 0.8x wotal

length: hind Fermnur as thick as in male. Abdomen broad
dat base. lapering owards abdominal end: connexiva
relatively narrow, obliguely raised throughout; sternum
7 alightly longer than preceding two sterna together
LIRS (L L6, posterior margin almost straight. Tergum
& relatively short, proctiger cane-shaped, slightly
deflected, gonocoxae exposed (Fig. 9.

Oiher puratypes examined: Apterous males. length
1.55-1.63 mm, width 0.75-0.79 mm: apterous females.
length  1.68-1.7% mm; widih O.88-0.94 mm,
Colouration similar 1o holotype except for variation in
the sive of patches of silvery hairs on mesonotum and
abdominal dorsum. Specimens stored in aleohol rend
tr lopse some of the bristle-like hairs on middle
femort.

Dustribution. - Singapore, Malaysin (Langkawi s,
Fahang: Pulau Tioman, Sabah), Philippines (Cebu)
[see map. Fig. 21

Remarks. - Named atter Professor DUHL Murphy, the
collector of the type-series and the [irst 1o record the
genus Newobares from Singapore (Murphy, 1990a),
Sepurated from X, singaporensis, new species, by the
uninterrupted  pale marking of pronotum, relatively
shorter antennae, longer middle legs. and lack of long
bristle-like hairs on middle tibin and larsus. Male
abdominal venter not modificd as in the previous
species: parameres relatively short and broad. basely
crossing each other ubove proctiger. Female ahdomen
including connexiva simple and proctiger cone-shaped,
slightly deflecied. This species lives on the surface of
tidal ereeks i mangrove swamps. In Singapore
collected together with, but less numerous than
Nenebules singaporensis, new specics (see nbove).

Nenobates mandai, new species
(Figs. L1230

Muaterial exanmined. - Holotype - apterous male:
SINGAPORE:  Mandai,  Mangrove  Stream. 3
Aup 1976, L. Cheng; deposited in the 1T, Polhemus
collection, Englewood, Colorado,

Paratypes - SINGAPORE: | female, same data as
holotype (JTPCE | female, Kranji mangrove estuary.
CL 2215, 13 Nov. [986, 1.T. & D.A. Polhemus (JTPC),
| female. Sungai Buloh, mangrove, shallow permanent
poal, ¥ Dec 1984, TLH. Murphy (ZRC) 2 males, 2
females, Pulan Tekong. mangroves, Thalassing pools,
6 Dec. 1984, DH, Murphy (ZRCL | male, 2 females,
Sungai Buloh. small, slow flowing water, 23 Apr. 1991,
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CM Yang (ZRC). 6 males, Sungai Buloh, 24
Mov. 1995, TR, Lim (ZRCL 11 males, 3 females.
sungai Buloh, mangroves, low tide, 4 Oct 1996, C.M,
Yang (ZRC) 4+ males, 4 females, Pulau Ubin, Sungai
Jelutong, 10-30 cm wide, small poel, 30 Jun, 1997,
KoL Yeo (ZRC).

Bescription. - Holotype, apterous male; Length |50
m, width 080 mm: body subovate (Fig. 10 length
|.9% grestest width across thorax, Ground  coloor
blackish: head with a large V-shaped brownish vellow
marking: posterior third ol pronotam i ouddle with
brivwmish vellow, transverse hand, Body with dense
pubescence of short hairs; mesenotum with two large
patches of silvery hairs; abdominal dorsum with lateral
patches of silvery pubescence en terga 2, 3, 6 and 7.
Antennue and legs pale brownish: basal parl ol
antennal segment 1, most of fore femur, all coxas and
trochanters. and mnddle and hind femora beneath,
yvellowish, Ventral surface of body chiefly dark
brownish: hewd, prosternum, and acetabula yellowish:
senilal seements ncluding  purumeres light brown,
Head length about $055x% width across eyes (0,30
U561 eve width about 00351 width of head between
eves (0L 1200331 Antennae about (L75% total length of
insect (1 130y lengths of antennal segments 14
026, 0.2, (L33, and (031 segment 2 shorier than
segment 3; segment 4 as thick as segment |5 antennal
segments 2 and 3 with long, subereel pilosity. Lengths
of leg segments (femur; tibia: tarsus): fore leg: 0,49,
O, and .20 maddle bee: 108, 0090, and 0.30; hind
fegrs (63, (L0, and 0.23: fore femur width (.09 fore
tibia with a row of short spinous hairs on inper margin
belore apex; middle femur about (07 el length of
insect, proximally thickened and with a row of bristle-
like. lizht brownish hairs along anterior marein, cach
hair being distinetly shoter than greatest width of
femur (0.05): a siimlar row of hairs on middle tibia and
tarsus; lengths of middle tarsal seoments | -2; 0,29 and
0.21: hind femur distinetly thickened in basal half (Fig.
111, much thicker than middle femuor (014 hind
margin of middle and hind femorn with relatively long
pilosity. Abdomen broad at base. distinetly tapering
posteriorly:  abdominal  venter slightly  tumose,
posterior murgin of sternum 6 caised, swernom 7
depressed,  Genital  segments relatively lurge, only
slightly protruding  bevond  pregenital abdomen:
purameres faleiform, meeting but not crossing cach
other nbove proctiger; hlade of each paramere (Fig, 12)
slender and stightly curved in laterad view, distal part
curveil mesad. apex pointed.

Paratype, apterous female: Length 1,73 mm,. widih
(.93 mm; body subovate, length about | 85x greatest
width across thorax, Colour and pilosity as in male, bug
connexiva dark bhrownish and mesonofum with more
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0.5 mm

Figs. 11-12, XNenobates mandal n,osp. 11, Aplerous
mitle, dorsal habitus, antennae and lees of the right side
omitted, | 2. Male left parnmere,

extensive patches of silvery hairs. Head lenpgth abou
oy width across eves ((L36: (L6 eve widith abow
ax width of head berween eyes (Do 0,34,
Antennag about (L6x total length of insect (1,112 173
with the same kind of pilosity as in male: length of
antennal segments -2 0.26. 0210 031 and (L33,
Thorax shghtly convex above, with relatively short
pilosity, Lengths of leg sezments (femurs tibiar tarsus):
lore lee: 031, OLdd, and 0.21; middbe Teg: 1,11, (.93,
andd 059 hind leg: .64, 055, and 0.25; middle femur
about 65 ol length; hind lemur much more
slender than in male, Abdomen broad at base, tapering
tonwurds ahdominad end; connexiva relatively narmow,
abliquely rcaised: sternum 7 slightly longer than
preceding two slerna together ((L20: (L15), posterior
margin almost strwght, Tercum 8 relatively short and
broad; proctizer  button-shuped, nol  dellected,
sonocoxae exposed.

(nher paratvpes examined: Apterows males, length
[.30-1.55 mm, width 0.80-0033 mm; apterous fernales,
length  1.73-1.78 mm, width ((L93-0.98 mm.
Colouration similar to holotype excepi for variation in
the size of patches of silvery hairs on mesonolur,
metanotum, and on abdominal dorsum.

Distribution. - Singapore (see map, Fig. 21

Remarks, - Named after the tvpe locality, Separuted
from the two new Nenobates species described above
by the unbroken pale marking of the pronotum,
relatively long and densely pilose antennae, and
incrassate male hind femora. Posterior margin of male
ahdominal stermum 6 raised: parameres relatively
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shiort, not crossing each other above proctiger, Female
proctiger butten-shaped, not deflected, Found in tdal
streams and pools in mangrove swamps, Collected
together with Xenobates singaporensis, new species
(see above) and the mariiie zerrid Rbemaiometroides
inswlaris (Gerridae. Trepobatimae) (Polhemus &
Cheng, 19520,

Nenobates argemlatus, new species
(Figs. 13-16:21)

Muaterial examined. - Holotype - apleroos male:
THAILAND: Phuket, mangrovies N, of Phukel Marine
Biological Cemter. 11 Feh 1989, Mogens Andersen;

deposited in the Zoological Museum, University of

Copenhugen.

Parulypes - THAILAND: 57 males, 124 females, many
nymphs, sume data as helotype (ZMUC), | female and
many nymphs, Phoket 1slind, Ao Nam-Bor mangrove,
tdal chunnels, low tde, 22 Jan 1987, N.M. Andersen
AMUC) 4 females, Phuket. Mangrove NW of Phukel
Maripe Biological Center, low tide, 4 Nov, [987,
Muogens Andersen (AMUCT MALAYSIA: 20 males,
20 females, Surawak, Bako National Park, small pool.
mangrove, 1 Jul 1994, KL, Yeo (ZRC
PHILIPPINES: 74 snales, BT females, Mindanao,
Znmboianga del Sur Prov.. Santn Croz s off
Zamboanga, mangroves, CL 1996, 21 Jul, 1985, 1T, &
A, Polbemus (JTPCL | male, 2 femnules, Pulwwan,
Puerto Princesa, 31 Aug. 1984, Cumbridee Umiv. Exp.
UTPC), 2 females, Palawan, Puerto Princesa,
mangraves, | Sep. 1984, Cambridge Univ. Exp.
{EMUC ).

Deseription, - Holotype, apterous nale: Length 1,53
tn, width V79 ;g body Tusiform (Fig. 130, length
about 1.9% greatest width across tharax, Ground colour
dark hrown or bluck; head with a large U-shaped
brownish vellow marking: posterior half of pronotum
i middle with brownish vellow. transverse band which
isopartly interrupted o middle, Body with dense
pubeseence of medinm-length, pale hairs interspersed
with silvery pubescence which 1s most conspicuous an
mesonotin and on abdominal dorsum. Antennae and
begs pale brownish basal part of antennal seement |,
mast of Tore femur, all coxae and trochanters, und
micldle and hind femorn bencath, vellowish, Ventral
surface of body chiefly brownish: head, prosternum,
and aeetabula vellowish: genital segments light hrown,
parameres dark, Head length abow 0.6x width across
eyves (0,20 h49); eye width 0.353x width of head

between eves (00108 (L2990 Antennag about 0.6x 1ol
length of insect (0930 1.33) lengths of antennal
segments 1-4: .25 019, 0,25, and 0.26; seament 2
distinctly shorter thun segment 3 sepment 4 thicker
Hiaen segmenm 13 antennal scgments with short palosicy.
Lengths of leg seements (femur: tbia: tarsus): fore leg:;
0,49, 0,40, and O0.18; middle leg: 125, 095, and (0.78;
hind leg: 0,61, 050, and 0.22; fore femur width 0.10;
fore tibia with o row of short spinous. hairs on inmer
marging middle femur about (8% wtal length of insect.
proximally thickened bat with only a few, short pale
hairs along anterior margin (Fig. 135 lengths of middle
tarsal sepments 1 oand 2@ 043 and 0.35; hind femur
proximally thickened, as thick as middle femur (0,11,
Abdomen broad an base, distinetly apering posteniorly;
abdominal venter with basal tmescence which forns
i steep angle towurds the depressed slermum 7 (a5 in
Fig. 51 Genital sepinents relatively lirge, segment 8
produced oo darsal hind marging parameres falciform
und long. not reaching each other above proctizger (Fig,
L5} blade of each paramere (Fig, 16 relatively broad
and curved in lateral view, apex blunt,

Parmtype. apterous female: Length 176 mm, width
(90 mme body subovate (Fig. 14 length 1.95x
greatest width across thorax, Colour and pilosity an
body us in male, Head leneth about 0.653% width across
eves (310 10310 eve width ubout 10.3% width of head
hetween eyes (LT 03 1), Antennae ahout (.5% 1otal
length of insect (0862 | 760, with the sume kind of
pilosity as in maley length of antennal segments |-4;
(.25, 0018, 0240, and (124, Thorax slizhtly convex
above. slightly depressed posteriorly on each side of
midline, with relatively long pilosity, Lengths of les
segments (femur: tihia tarsus): fore leg: 0049, 0,40,
and OLIE middle Jegs 1.25, 1.05, and (L86; hind leg;
.64, .56, and 0.24: middle femur 0.7x total lensth:
hind femur more slender than in made. Abdomen broad
ut base, distinctly tapering wwards abdominagl end
(Fig. 145 connexiva relatively narrow. subcrect and
furnished with o mass of long hairs in posterior parts;
sternum 7 distinetly longer than preceding two sterna
toygether (0,245 (V18)L posterior margin almost straight,
Tergum 8 relatively long: proctizer narrow. butlon-
shaped, protruding or slightly deflected.

Other puratypes examined: Apteross males, length
1.30-1.56 mm, width 0.75-0.79 mm; apterous females,
lepgth L70-1.76 mm, width 085090  mm.
Colouration and pilosity similar (o holotvpe; pale
miarking on pronotum distinctly interrupted in middle
0 s0me Specimens.
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Figs. 13-16. Xenobatey argentains, new species. 13,
Apterous male, dorsal habitus, antenoae and legs of
right side omitted. 14, Apterous female, dorsal habines,
legs omitted. 13, Male pyveophore, proctiser, and
parameres. 16, Male left paramere,

Distribution. - Thailand (Phoket), Malaysia (Sarawak |,
Philippines ( Mindanao, Palawan) (see map. Fig. 211

Remarks. - Named after the conspicuous silvery
pubescence on dorsal body surface. Quite similar 1o
X murphivi n,osp. (see above) and distinguished from
this species by the absence of @ row of long, dirk hairs
along anterior margin of middle femuor, and the
posteriorly narrowed, female abdomen with button-
shaped, distinetly protruding proctiger. Pale marking
of pronotum partly divaded in middle, Antennae
relativelv shart, Male abdominal venter tuimose,

steeply depressed before stermum 70 Found i tidal
SECCIImS i ITETETOVE SWILInps,

Nenobates pictus, new species
(Figs. 17, 18,21).

Material examined. - Holotype - apterous male:
MALAYSLA: Kelantan, Beach of Passionate Love, E
of Kota Bharu, estuary, CL 2083, 20 Aup [985, 1T, &
DA Polbemus (JTPC),

Paratypes - MALAYSIA: 11 males. 13 lemales,
mymphs, same data as holotype (JTPC, ZMUC) 30
nules, 17 females. Pahang, Pulau Tioman, Sungai
Mentawak, 24 Jun. 1997, HEK. LTua et al. (ZMUC,
ZRCY 12 males, 8 females, Sarawak, Telok Pandan
Buesar, pool puddle, mangrove swamp, 28 Jun, P94,
Bl Yeo (2RO

Deseription. - Holotype, apterous male: Length 1.79
iy, width 090 mo: body Tusiform: length ahowt 2.0
areatest width across thorax, Ground colour dark
brown or black with extensive vellowish markings:
head chiefly pale. with o median and two  lateral,
fongimdinal brownish siripes; pronotum chiefly pale;
thoracie pleura with large pale markings: abdominal
laterotereites and mediotergite 7 yellowish  brown,
Body with dense pubescence of medivm-length, pale
hairs interspersed with silvery pubescence which
becomes denser on abdominal fergites 2, 3 and 7.
Antennae and legs cluelly yellowish with brownish
stripes on margins, Ventral surface of body chiclly
brownish: head, prosternum, and acetabula vellowish;
genital segments light brown, parameres pale. Head
length abowt 0.05x% width across eves (0.36: 0.38); eve
width (0.35% widith of head between-eyes (00 12: 0.34),
Antenmiae aboul 1h653x total length of insect (1.15:
1.79); lengths of antennal segments [-4: 033, 0,21,
0.3, and 0310 segment 2 distinctly shorter than
segment 3; scgment as thick as segment | antennal
segments with shorl pilosity, Lengths of leg seements
ifemur: tibia: tarsus): fore leg: 0.56, 031, and 0.21;
middle leg: 130, 0896, and 0.69; hind leg: 0,71, .52,
and .24 fore fermur width 0.13: fore thia with a row
of short spinous hairs on ncer marging middle femur
about {1.7x total length of insect, proximally thickened,
with numerous shorl, pale hairs along anterior margin;
tengihs of middle twsal segments | oand 22 (.39 and
(L30; hind femur proximally thickened, as thick as
middle femur (0.13), Ahdomen bhroad at hase,
distinctly tapering posteriorly; ahdominal venter
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sternum 7 Gienital
segments relatively large, sepment 8 produced on
dorsal hind margin: parameres falciform and long,
harely reaching each other above proceiger: blade of
eiach puramere (Fig. 18) slender and curved in lateral
view, apex blunt,

LU, shightly depressed.

Parutype, apterous female: Length 200 mm. width
.13 mm: body subovate (Figo 170 length 1.85%
greatest width across thorax, Colour and pilosity as in
male except that lateral parts of mesonotum, lateral
spots on metanotum, abdominal mediotergites 3-7, and
all of cannexiva are yellowish. Head length about 0,63
width across eyes (0.3%: 0.63); eve width about 0.35%
width of head between eyes (0013 0.36), Antennae
about .33 totad length of insecy (1,18 2,100, with the
sume kind of pilosity as in male; length of antennal
segments |- (L33, 024, 029 and (.33 Thorax
conves above, with relatively long pilosity on sides and
posteriorly, Lengths of leg segments (femur: tbia:
larsus): Fore leg: 0,59, 0034, and 0.23; middle leg: 131,
105, and 0.71; hand lea; 0.73, 0.58, and 0.26; middle
temur abour O.6x total length: hind femur more slender
than in male. Abdomen broad w hase, distinctly
tapering towands ahdominal end: connexiva relatively
broad, obliguely raised und furnished with a mass of
long hairs in posterior parts: sternum 7 distinetly
longer than preceding two sterna together (0.23: 0.20),
posterior margin almost straight. Tergum & relatively
broud; proctiger cone-shaped, shehtly deflected.

Other paratypes examined: Apterous males, length
L75-1.495 mm, width (L0 LA mm; apterous females,

Figs. |7-18. Nenobates pictus, new species. 17,
Apterous female, dorsal habitus, antennae and legs of
right side omitted. 18, Male left paramere.

lepgth 2.03-2.23 mm, width 108118 mm. Colouration
and pilosity similar to holotype: brownish markings on
head and prootum more extensive in some specimens;
pale markings on thorax and abdomen variable in
shape und sive,

Distribution. - Malaysia (Kelantan, Pahang: Pulau
Tioman, Sarawak) (see map, Fig 21).

Remarks, - Named [or the extensive pale markings on
body. Separated from all previously mentioned
XNenobares species on account of its slighily larger size,
pale head and pronotum, und extensive pale markings
on thorax and  abdomingl dorsum. especially in
femules. The male abdominal venter is relatively
simple and the female proctiger is cone-shaped,
slightly deflected.

Nenobates maculatus, new specics
iFigs. 19-21).

Material examined. - Holotvpe, aplerous male:
MALAYSIA: Sabah, mangroves 7 km 5 of Papar. CL
202, 7 Aug 1985, 1T & LA, Folhemnos (JTRC),

Paratypes - 3 males, 9 females. same locality data as
holotype (JTPC, ZMLUC),

Description. - Holotype, apterous male: Length 153
mim, width .78 mm; body fusilorm, lensth .95
greatest width aeross thoras, Ground colour dark
brown ar blackish: head and pronotum chiefly
yellowish; head with a median and two lateral,
longitudinal  brownish stripes: propleura yellowish,
metaplevra,  and  oabdominal  laterotergites  with
vellowish brown  markings. Body  with  dense
pubescence of medium-length, pale hairs interspersed
with silvery pubescence which becomes denser on
mesonoium and abdomingl tergites 2, 3 and 7.
Antennae and legs chiefly vellowish with hrownish
stripes on marging. Ventril surface of body chiefly dark
brownish: head, prosternom, and acetabula vellowish;
abdominal sterna vellowish brown in middle; senital
segments pale brownish, parameres pale. Head length
about Wby width across eves (0031 0.51); eye width
about (1L.35% width of head between eyes (0.1 1: 0,249,
Antennmae about 0.8% total length of insect (1.19:1,.53);
lengths of antennal segments 1-4: 0,31, 0,23, 0,33, and
0.30; segment 2 distinctly shorter than segment 3:
segment 4 as thick as segment 1 antennal segments
with short pilosity, Lengths of leg sezments (lemur
tibia; tarsus ) fore beg: 0.51, (043, and 0,18 muddle leg:
123, 094, and (L539 hind leg: 0.70; (.54, and (.21



THE RAFFLES BULLETIN OF ZO00LOGY 2000

Figs. 19-2{L Xenobates maculams n, sp. 190 Apterous
ferale, dorsal habites, antennae and legs of the ngh
side amitted. 200 Male lelt paramere,

lore femwr width DU10: fore tibia with o row of short
spinous hairs on inner marging middle femur (.8% total
length ol insect, proximally thickened, with numerous
short, pale hairs along anterior marging lengths af
mickdle tarsal segments | and 2: 0032 and 0.25; hind
temur prosamally thickened, us thick as mddle femor
Ly Abdomen broad @ base. distinctly apering
posteriorly, abdominal venter tumose, sternum 7
distinetly depressed. Genital segments relatively large.
seument ¥ produced on dorsal hind marging parameres
laleiform and long, barely reaching each other above
proctiger; blade af each paramere (Fig. 200 slender and
curved in luterad view, apex pointed,

Paratype, apterous female: Length 179 mm. width
(L9010 mm; body Tusitorm (Fie. 190, length about 2.00x
eredtest width across thorax. Colour and pilesity as in
male except that anterolateral parts of mesonotum,
lateral spots on metanotuny, abdominal medioergie 7,
and all of connexivi are vellowssh, Head length about
0.6x width across eves (L34 0.54); eye widih about
0.35% width of head between eyes ((L11; (R32),
Antennue aboul (.7 wlal leneth of msect 11,210 1.74%),
with the same kind of pilosity as in male; length of
antennal segments -4 0034, 0223, 035, and (130
Thorax slightly convex above, with relatively shor
pilosity on osides, Lengths of leg segments (femur
ubia: tarsus): fore leg: (L35, (045, and 0207 middle leg:
s, LA, and (LG0; hind leg: 070, (056, and (.23;
middle femur Obx wtal length: hind femur more
slender than in male. Abdomen broad at base,
distinetly tapering towards ahdominal end (Fig. 19
connexiva relatively broad, obliguely raised anteriorly.
more steeply raised and furnished with masses of long
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Fig. 21. Map showing distribution of Xewsodares
species i Simgapore,  Malavsia, and  Thailand
vincluding records from the Philippines ),

fairs in posterior parts; stermum 7 odistinetly longer
than preceding two sterna together (0.21:0 0.18),
posterior marsin almost straight, Tergum 5 refatively
parrow: proctizer button-shaped, shghtly deflected.

Other parutypes ecxamined: Apterous males, length
|43-1.35 mm, width (0,73-0.80 mm: apterous females,
length  L65-1.830 mm. width (LES-0.90  mm.
Colouration and pilosity sumilar 1o holorype; pale
markings on thorax and abdomen variable in shape and
s,

istrituetion. - Malovsia (Sabah) (see map. Fig, 215

Remarks. - Named for the pale spois on thorax,
especially in females. X wmeerdaus, new species. can
be separated from the previous species by its smaller
size, relatively longer antennae. less extensively pale
murkings on thoray (especially o females), and the
lemale abdomen being more distinetly narrowed
posterior]y with more steeply inclined connexiva,

Healoveloides Andersen

Haloveloldes Andersen, 1992 391-392, Type-species:
Halovelie paprensis Esakic 1926, by original
designation.

Diggnasis, - Small or very small water striders, udults
always apterous (wingless). Body chiclly dark, usually
without detinite spots ol silvery hairs on thorax and
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abdominal dorsum. Head largely pale between eves.
Amennae Slender, 0.5-0.8x total length of insect.
Pronotum very short, with trunsverse pale marking in
middle, Fore trochanter of male usually with a tbercle
orspine (Fig, 231 tbia withowt grasping comb. Midd|e
femur very long, usually more than 0.8% total length of
insect, distinetly thickened proximally {Fig, 220 femur
with short pubescence along anterior margin, Hind
femmur relatively short, more o less thickened
proximally in male, Connexiva of female usually
verticully raised or posteriorly inflexed upon dorsum
(Fig. 25). Abdominal venter of male simple or
modified: male genital segments conspicuous and
distinetly protruding from pregenital abdomen (Fiz.
221 pygophare (segment 97 usually modified distally:
parameres relatively large, symmetrically developed,
vsually faleiform (Fig, 24), Hind margin of stecnum 7
of female usually straight; proctiger usually less
deflected, covering gonocoxa. (Generic description,
see Andersen, 1992),

Distribation. - Southeast Asia, New Guincw, Solomon
slands.

Remarks. - This genus was described by Andersen
(1992) with the type species Halovelia papuensis
Esuki (1926). The genus is separated from Hulovelia
and Xenobares by the characters given in the key (see
whove). The absence ol a grusping comb on the male
tore tibia and the protruding male genital segments are
charucters shared with the latter genus. However,
species ol Halovelpides have relatively longer middle
legs without a mesofemoral hair fringe; the dorsal
surface of the body is covered by u thick greyish
pubescence, but rarcly by silvery hairs forming definite
spols

Andersen (1992) described 7 species of Haloveloides
from Thatland, Malaysia, Indonesia, Philippines, New
Guinea, and Solomon [slands. More recently, Zenel
{1998} added two new species from the Philippines,
Only a single species is recorded [rom the
geographical arey covered by the present paper,

Haloveloides sundaensiy Andersen
(Figs, 22-25, 44,

Haloveloides sundeensiv Andersen. 1992 398.390
Holotype, upterous male: Phang Nga, Phang Nea
Provinee, Thaland (ZMUC),

Halovedia malava Dover [sicl]; Polhemus, 19820 8
(misidentification),

Material examined. - THAILAND: Holotype male, 25
mules. 5 females (paratypes), Phang Nza Province.
Phang Nga, 6 Mar 1982, Clags Nielsen (ZMUC), 2
males, Phuket Istand, Phuket Muorine Biol, Center,
reet-flat pools wt low rides, 26-28 Jan [987, N.M,
Andersen (ZMUCH 2 males, Koh Chang, Strail at Koh
Chang, 3-3 fathoms. muddy hottom, 1900, Th,
Maortensen (AMUC) MALAYSLA: 145 males. 59
lemales, and many nymphs, Johor, rocky coast ar
Mersing, CL 2057, 13 Aug. 1985, JT. & DA,
Palhemus (JTPC, ZMUC), 1 male. Langkaws Is.. 6
Apr.1934, R. Birch (JTPC) 2 males, 2 females,
Fenang, Batu Muang. bay near shore, 23 Apr. 1965,
Univ. Singapore (JTPC), 33 males, 92 females,
Sarawak, Bako National Park, 27 Sep. 966, JEG. &
Thelma M. Clarke (J7TPC, USNM). J males, 4 females,
Sarawak, coast of Telok Pandan Besar, low tde, 28
Jun, 1994, KL Yeo (ZRC),

Deseription. - Apterous male: Length 1.71 mm, width
(VB0 i body fusiform (Fig, 223, length abow 200x
greatest width ucross thorax, Ground colour dask
brown or hlackish: a large. Veshaped spot at the base of
head and median area of pronotum except anterior
margin, yellowish briven, Body with u thick zrevish or
pule  brownish pubescence. Antennae and legs
hrownish. Ventral surface of body chiefly dark brown,
Head length about 0.7% width across eves (0.34: (.50
eve width abour Odx width of head between eves
(1L Q281 Antennae about 0.75% rotal length of
mseet (1230 L7105k lengths of antennal segments 1-d:
.39, €125, .28, and .34 segmemt 2 slightly sharter
than segment 3; segment 4 distinctly fusitorm. about
twice as thick as segment 1 ((.09: (L05). Lengths of leg
segments (femar: lbin: tarsusk fore leg: 0064, (.54,
and U.21; middle leg: 1.81. 143, and 1.19; hind leg:
(h96, 0.76, and 0.28; fore trochanter distally with a
long spine ([Fig. 23); fore tibia before apes with 6-8
stoul, erect hairs on inner margin; middle femuor ghout
LO5x wital length of insect, proximally thickened, with
pilosity of short, pale hairs along anterior margin;
lengths of middle tarsal segments | and 2 0,68 and
(.51; hind femur not as thick as middle femur (0.09;
L1y Abdominal venter with a narrow. basal
tumescence which continues as a sharp, median keel
on oslerna 5 oand 6 wmescence with short, erect
pubescence. Genital segments  relatively  small,
segment 8 flattened ventrally, pygophore posteriorly
widened: parameres relatively short, faleiform (Fig,
24): blade of each paramere almost straight, apex blunl.
Apterous female: Length 204 mm, width 1.04 mon:
body rhomboidal in outline (Fig, 23), length about 2.0
greatest width across thorax, Colour and pilosity as in
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05 mm

23
51 P
I'x\f/
0.1 mm

24

Figs. 22-25, Halovelpidey sundaensis Andersen, 22,

Apterous male, dorsal habitus, antennoe and legs ol

right s1de omitted. 23, Male riehe fore wochanter and
base of femur. 24, Male left paramere. 25, Apierous
female, dorsal habitus, legs omitted. (Figs, 22-25
redruwn Trom Andersen 1992),

male. Head structure as in male. Antennae (L.55x 1otal
length of insect (114 2.04% length ol antennal
seaments -d: 0034, 023, 0026, and .31 Thorax only
slightlv convex dorsally, mesonotum with a larpe
posterior depression margined by long pubescence and
noiched on each side of midline. Lengths of leg
segments (femur: tibia: tarsus) fore leg: 0.60, 0.34,
and 0.24: middle leg: 220, 144, und 1.26; hind leg:

0,93, 0.71, und .29 lore rochunter withoul Sping;
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middle femuor about | Ix wtal length, Abdomen broad
at base, distinetly tapering in width towards abdominal
end; connexiva vertically raised anteriorly, inflexed
upon abdominal dorsum posteriorly: connexiva with
scatierad, short suberect pubescence, genital segments
with long siuherect hairs; sternum 7 slightly produced
in middle. Terpum 8 and proctiger <trongly deflected,
COVEring EOnOcoxie.

(hher specimens cxamined: Aplerous males, length
1.63-1.73 mun, width (.8-0.83 mm: aprerous females.
length £.95-2.2 mm, width LO-1.1 mm,

Distribugion. - Thailund (Phang Nea, Phuker, Kol
Chang), Malavsia (Langkawi ls. Penang. Johor),
Indomnesin (Java) (see map, Fig. 440

Remarks. - Separated from other macine halovelines
of Southeast Asia by the relatively longer middle legs,
distinetly fusiform unlennal segment 4 (hoth sexes),
and by the long spine on the male fore ochanter,
Recorded from eoastal areas (hoth mangroves and
coral reef flats). In Java collected at light on sea surface
waeether with  species ol Halovelia, Halobares
(Gerridae.  Halobatiae),  and  Hermarobares
(Hermutobatiae ), Expected also to ocour In Singapore.

Halavelia Bergroth

Halovelia Beraroth, TRY3: 277, Tvpe-species: Halfpvelio
maritima  Bergroth, 1893, desigpation by
MNPy

Diagosis, - Small or very small water steiders, adults
abways apterous, Body dark, covered by a thick pilosity
which is more or less grevish, especially on abdomen:
ustally witlout definite spots of silvery hairs on thorax
and abdominal dorsum. Head a1 base with irregular,
yellowish brown spol Antennae slender, (L6-1L8x total
length of insect. Pronotwm very short (Fig. 26, pn,
withoutl pale markings. Fore trochanter of male simple:
tibin with grasping comb composed of o compact row
of short spines along the inmer margin (g 249, o).
Middle femur very long. usoally more than 0,5-0.6x
total length of insect, slightly thickened proximally;
femur with short pubescence along anterior margin,
Hind lemuor retutively  short,  wsually  thickened
proximally. Connexiva of female usually vertically
raised, sometimes posteriorly inflexed spon dorsom.
Abdominal venter of male usoally simple: male genital
sepments relatively large but withdeawn into pregenital
abdomen, only slightly protruding from abdominal end
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(Fig. 26k pygophore (sezment 9] usually simple:
parameres Targe, symmetrically  developed. vsually
falciform (Figs. 30-31, pa). Hind margin of sternum 7
af female usually produced in middle: proctiger cone-
or butten-shaped. usually concealed beneath tergum 8.
{Generic deseription, see Andersen; 19592,

Distribusion, - Indo-West Pacific. {rom the East coast
of Almicn to the islands ol the West Pacific Ocean,

Remarks. - The genus Halovelin wus described by
Bergroth (1893) for o single species, . maririma.
Esaki (1926), Hale (1926) und China (1937) added
useful dingnostic chareters. These were summarised
by Andersen (1989a) 10 his redescription of the genus.
Halovelio s separated  from  Halovelodes  anid
Nenobates by the characters given in the key (see
dbove ), The preseoce of o grasping comb on the male
fore tibia and the concealed male genital sepments are
aood  didgnostic characters. In o addition,  most
Halovelin species have almost unitormly dark head
and pronotum, withoul extensive pale markings. The
hody is covered by a dense clothing of short
pubescence (which muay appear grevish in some parts),
but never by silvery pubescence forming definite
spots, The middle femora and tibiae are covered by
shorl pubescence. but anly rarely have o hair fringe,

I his monographic revision ol the genus Haloeelia,
Andersen (198%a. 19890 described o total of 30
species. More recently, Lunsbury (19961 and Zettel
(18998 added new species from Papun New Guinea and
the Fhilippines, respectively, Four species have been
tecorded Trom the geographical area covered hy the
present paper,

ey 10 species of Halovelia of Singapore, Malaysia
and Thailand

I Antennal segment 3 distinetly longer than segment
2irate 1.2: 1 or morel. Middle femora relatively
short, only 0.4-005% wtal length of inscet (Fig, 40),
.................................................. ferlopsirila Andersen

- Antennal sczmemt 3 subequal o or only slighily
longer than segment 2 (ratio less than 1,20 1)
Middle femuora longer, more than 062 total length
of insect ?

2. Grasping comb ol male fore nbia less than /3 of
libial length (Fig, 370 Female abdomen almost
parallel-sided; connexiva suberect, not thickened
basally (Fig. 33). Length 1.5-1.9 mm (malesy, 2.2-
2 mm (femalesh e, fetrinere Andersen
Grasping comb of male fore tibia ahout 245 of tbiu

length  (Fig. 29), Female abdomen basally
constricted, distinetly tapering towards abdominal
end: connexivaerect and busally thickened (Fias, 27
A 32V o e s e et 3

]

- Femade abdomen long wnd very nurrow (Fig, 325
conesiva inflexed  upon  abdominal  dersum,
meeting cach other slong the midline. Length 1.7-
LRSS mm {malesh, 2.4-2.5 mm { females ).
............................................. abdorinaliy Andersen

- Female abdimen shorter and broader (Fig. 27

connexiva inflexed upon abdominal dorsum, but not

meeting ench other along midline, Length | 8-1.95

mn cenabes) 203-2055 mim (females),

Halovelia malaya Fsaki
(Figs. 26-31, 44y

Halovelio malava Bsakic 1930: 18-20, Holotype,
aptervus female: Pulan Angsa, western Malavsia
i BMNH),

Material examined. - MALAYSIA: Holotype female.
| female (parulype), 10 males, 7 females, | nymph.
Pulin Angsa, West Coast of Malay Peninsufa. 10
Oer 1926, B Seimund, FMS. Mus, (BMNH). 17
males, 57 females. Negeri Sembilan. 12 km 5. of Port
Dickson. i lagoan pools al low tide, 16 Mar 1953,
Schub & Massee (AMNH) 29 males. 19 females,
MNeger Sembilan, 10 kin 5. of Port Dickson, C1, 2060,
153 Aug 1985 LT & DA Polhemus (JTPC).
THAILAND: | male, 2 females, Phang Noa Provinee,
Fhang Nga, 6 Feb 1982, Claus Nielsen (ZMUC). Many
males, females. and nymphs, Phuket Tsland, Phuker
Marine Biol. Center, reef-tla pools at low Lides, 15-28
Jan 1987, MM, Andersen (ZMUC). Many males and
temales, Thailand, Phuket, PMBC pier. night light, 20-
21 Qe 1957, L. Cheng & R, Lewin (ZMUC).

Deseription, - Apteroos male: Length 1,84 mm, width
(093 mm: body elongate ovate (Fig. 261, length about
2.0x greatest width across thorax. Ground colour dark
brown or blackish: a large yellowish brown spot ut base
of head. Body with greyish pubescence which is longer
and more dense on posterior thoracic and entire
abdominal dersum. Antennae and legs dark hrownish.
Ventral surface of bady chiefly dark brown., Head
length about (6w width across eves (0,38: 0.63); cye
width about (.25x width of head between eyves (.11
U411 Antennae about 0.65x total length of insedt
(1.21: 1.84); lengths of antennal segments 1-4; 0.39,
D24 025, and 034 segment | distinetly thicker than
segment 4 (0.08: 0.06) sezment 2 subequul in length
to segment 5. Hind margin of pronotwm indistingt in
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lateral parts. Lengths of leg sesments (femur: tibia:
tarsus b fore lee: 061, 051 and 0.21; muddle beg: 148,
136, and | 10; hind leg: .74, 035, and (0.26: grasping
comb of fore tihia (Fig. 29) about (Ldx length of tibia
(020 middle femur 0.8x total length of insect;
lengths of middle 1arsal segments 1 and 2: 0.65 and
A5 hind femur shighely thicker than ouddle femur
(T 010, Abdominal venter not modified. Genial
seoments relatively small; purameres relatively short,
Fadeiform, barely crossing each other above proctizer
i Fig, 304 hlade of cach paramere (Fig. 31 slender and
regularly corved dorsad and mesad, apex pointed.

Apterous female: Length 241 mm. width |05 mm;
body lusilorm  (Fie, 270, length about 2.3 preatest
width ucross thorux. Coloar and vestiture as in male
except that the greyish pubescence 15 restricted Lo
anterior and lateral parts of abdominal dorsum;
connexiva terminated by long, whitish hairs, Head
structure as in male, Antennae about 0.55% total length
ol msect (1.28: 2410 lengths of antennal segments 1-
d: (138, 0,25, 0,29, and 0.36; antennal scgment | more
stender than in male. Thoracie dorsum maoderately
raised in middle of mesonotum (Fig, 285, pubescence
distinetly lonzer on metunotum and medidly on buasal
abdominal terga, Lengths of lep segments (femuor
tibia: tarsust: fore leg; 0066, 0054, and 0.26; middle leg:
Lel, 141, and 1160 hind leg; 075, 0063, and 031
middle femuor about 0.63% total length: hind femur oniy
slightly thicker than middle femur. Abdomen broad ar
base. distinctly tupering inowidth wwards abdomanal
end, ahdominal terga slightly depressed laterally, but
not forming a median tumescence: pleura with shallow,
lateral impressions which originate on metapleura;
connexiva basally thickened and vertically raised.
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posteriorly  inflexed wpon  abdominal  dorsam,
comverging but not meeting each other: tergum 3§
produced and distally detlected. concealing procuiger.

Other specimens examined: Apterous males. lengih
[L75-1.95 mm, width (0914 mm; apterous Temales.
length 2.3-2.35 mm, width 1.0 105 mm,

Distribution. - Thailand (Phang Naza, Phuket),
Malaysia (Negerd Sembilun) (see map. Fig. ). The
record Trom Singapore by Murphy (19900) aceds
verifcution.

Remarks, - Recognised by the structure ol the Temale
abdomen, especially the medial, pilose arca on basal
ubdomingl rerga and the connexiva which are hasally
erecl and thickened, distally inflexed upon abdominal
dorsum. Andersen (1989b) gives a detailed account of
the hiology and ecology of this species bused on
personal observations on populutions lound on
intertidal reef fats at Phuket Marine Biology Center,
southern Thailand,

Halovelia abdominalis Andersen
(Fies: 32.33 44

Haloveli alddominalis Andersen. 19890 184- |86,
Holotype, aplerous Temale: Onrest Island - off
Dijaharta, Tava, Indonesia (ZMUC),

Material examined. - MALAYSTAC 9 males, 7 lemales
iparalypes), Pahang, Pulau Tioman, rockpools ar low
tides 19 Cer 19585, L, Cheng i ZMUC).
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Figs. 26-31. Halovelin malava Esaki. 26 Apterous male, dorsal view, antennae and legs of right side omitted. 27.
Apterous lemale, dorsal view, antennae and legs omitted, 28, Apterous female, Tateral view, antennae and lees
canitted. 29, Male lefi fore tibia with grasping comb. 30, Male abdominal end. caudal view. 31, Male left paramere,
dorsal aspect of hlade above. Abbreviations: gr. grasping comb; mis, mesonolum; pa, paramere: pn, pronotam; pr,

proctiger; py. pyzophore (abdominal segment 4),
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Description. - Apterous male; Length 1.85 mm, width
091 mm: body elongate ovate, length abour 2.00x
greatest width aeross thorax. Ground colour dark
brown or hlackish: a large ohscure. yellowish brown
spof at base of head, Body with grevish pubescence
which is longer and more dense on posterior thoracic
and entive abdominal dorsun. Antennae and legs
brownish. Wentral surfuce of body chielly dark brown.
Head length about 0.6 width across eves (10.36: (1.59);
eve width about 0.25x width of head between eyes
(0,100 0., Anlennue ahoul 0.0x otal length of insect
e LE5) tengths of antennal sepments 1-d: 0,34,
.23, 0.24, and 10.30; segment 1 slightly thicker than
segment 4 (0.08: 0.06) segment 2 subequal in length
tor segment 3. Hind margin of pronotum indistinet in
luteral parts. Lengths of leg scoments (femur tibin:
tarsus): fore leg: 0.64 0053, and 0.21: middle leg: 1.33,
L34, and LOS: hind leg: 0.71, (.58, and 0.26; erasping
comb of lore tibin about 045 length of tbia (0200
middle femur about 0.8x twotal length of insect; lengths
ol middle trsal segments 1 and 2: 0.63 and 0.45; hind
femur as thick as middle femur (0.10: 0.10),
Abdominal venter not modified. Genital seginents
relatively small: parameres relatively long, Filciform.
crossing cach other above procliger; blade of each
paramere slender and regularly curved botl dorsad and
mesacl, apex poined.
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Figs. 32-33. Halovelia abdominalis Andersen, 32,
Apterous female, dorsal view. antennas and legs
omitted, 33, Apterous female, lateral habitus, amennae
and legs emitled, (Figs. 26-33 redeawn (rom Andersen
[959h),

Apterous female: Length 239 mm, width (.93 mm;
hody elongate ovate, length about 2.6% greatest width
across thorax, Colour and vestiture as in male except
that the grevish pubescence is restricled 1o firs three
ahdominal terga: connexiva terminated by long,
whitish hairs, Head structure as in male, Antennae
about {153 total length of nsect (1. 14: 241 lengths of
antennal sezments 1 036, 0,23, 0024, and (.31
antennal sezment | more slender than in male.
Thoracie  dorsum  slightly rased in middle of
mesonolum (Fig. 33), pubescence longer on lateral and
posterior parts of mesonatum, metanoin, and hasal
abdomimul tergn. Lengths of leg scgments (femur:
tibi: tarsus): fore leg: 0.64, 050, and 0.24; middle leo:
L31, L33, and 105 hind leg: (.71, 0,59, and (1.28;
middle femur about 0,635 total fength, Abdomen
narrony, distinetly tapering in width twowards abdoming
end; basal four abdominal terga with a lungitudinal,
median groove: pleura with rather deep, lateral
impressions which  originate  posteriorly  on
metapleuru; connexiva basally thickened. inflexed
upon abdominal dorsum. converging throughout and
meeting each other ubove terga 5-7: tergum 8 produced
and distally deflected. conceuling proctier,

Uhther specimens cxamined: Apterous males, length
L.7-1.85 mm, widith 0.85-0.9 mm: apterous females,
length 2.35-2.55 mmy, width 0.9- 1.0 mm,

Distribution. - Malaysiu (Pahang: Pulau Tioman),
Indonesia (Java) (see map. Fig, 445,

Remarks. - Allied to. but separated from H. malava by
the long and very narrow female abdomen. with
connexivainflexed  upon abdominal  dorsum
throughout their length. and medially erooved basal
abdominal terga, In Java collected at light on sex
surface together with Holovelta lannae and species of
Healodares {Gerridae, Halobatinae ), and Hermatodates
[Hermutobatidae ).

Halovelia lannae Andersen
(Figs. 34-349, 44y

Halovelie  lonnae  Andersen. 1989 116-118.
Holotype. apterous male: Onruse lsland  off
Djakara. Java, Indonesia (ZMUIC),

Marerial exvamined. - SINGAPORL: 14 males, o
females, Pulan Hamiu, Lagoon, 10 Mar 1985, D.H.
Murphy (JTPC). 1 female. Pukau Pawaii off Singapore,
Aug 1965, RMQ (JTPC). | female, Belakang Mui
Reef, 1 Jul.1963. Zoological Dept., Univ. Singupore
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ITPC 14 males. 4 females, Pulau Salu, HAue 1976,
Lanna Cheng (JTPCYL 6 males, | females; Pulan Salu;
meertidal rocks. 31 Jul 1976, Lamnna Cheng (JTPC). 7
matles. 10 females, Pulaw Salw, Ape 1977, Lanna Cheng
CANMUC K B males, W] females, Pulaw Salu, 4 Apr. 1977,
Lunnw Cheng (ZMUCE 10 males, 10 femules, Pulaw
saluy 14 Ape 1977, Lanna Cheng (ZMUCK 1 male.
Pulau Salu, 19 May 1980, R.A. Lewan (ZMUC).
MALAYSIA: 1 male. | female. Johor rocky coust
Mersing. CL 2037, 13 Auw 1985 I.T. & DA
Polbiemus (ITPCL 1% males, 6 Temales. Sahiah,
beaches 2 ki NW ol Kuala Penyu, 10 Aug, 1983, G.I
Hevel & WE. Steiner i UUSNMOL All paratvpes,

Deseription. - Apteross male: Length LRG mm, width
O mn body subovale (Fiz: 344 length abour |95
greatest width across thorax. Ground colour dark
brown or blackish: a large, obscure vellowish brown
spot at base of head, Body with grevish pubescence
which is longer and more dense on abdominul dorsam,
Antennae and legs dark brown or blackish, Yentral
surfuce of body chiclly dark hrown. Head length ahowt
(o width across eves (0.39; 00640 eve width aboug
1L3x width of head between eyes (0130 041
Antennuae about 0065% total length of insect (1.2401
[.86) lengths of antennal seaments. 1-4: (0,36, (.24,
125, and 0,35: segment | slightly thicker than sezment
4 006 005 segment 2 subegual in length 1o
segment 5 Hind margin of pronowm indistinet in
lateral parts. Lengths of leg seements (femur: tibia:
tarsus): fore leg: 0063, 0056, and 0,25 middle leg: .34,
L3606, and 1.16: hiod leg: (.78, (064, and (0,315 arnsping
comb of fore tibia (Fig. 37) less than (L3x length of

ONF ZEE0G Y 2000

tihia (0BG muddle femur O.853% wonal length of inseéer:
lengths of maddle tarsal seemems | oand 20 066 and
(.30 hind femor slighely thicker than middle femur
LA L Abdomingl venter not modified. Genital
segments relatively smally parameres relatively long
and stout. faleiform. crossing each other above
proctiger (Fig. 381 blade of cach puramere (Fig. 349)
shightly curved dorsad. dorso-ventrally flarened. with
more or less distinetly spatulate apical part.

Apterous female: Length 240 mm, width 104 man;
body elongate, side of body almost parallel (Fig. 33,
length about 235 greatest widih across thorux. Colour
and wvestiture as i omale except that the grevish
pubescence 15 restricted W posterior parts of ahdoming
dorsum: conmexiva terminated by long, whitish hairs,
Head structure-as in male. Antennag abour 0,55 woral
length of insect (1,250 2400 lengths of antennal
segments |- (.38 0023, 0.26, and 0.36: antennul
segment | more slender than in male, Thoracie dorswm
distinctly rassed, greatest height shightly behind middle
of mesonotm (Fig. 36). with crect pubescence which
15 lomger in posterior parts of mesonotum and on
metanotum and basal abdominal teroa, Meso- and
metapleura  distinetly impressed. Lengths of leg
segments: (femur: tibia: tarsus): fore leg: 070, 056,
and 1.26; middle feg: 1.63. 1449 and 1.20; hind leg:
(s, 070 and 0.29: mnddle leniur about (U65% 1o1al
lengtl: bind femur only slighiy thicker thun middle
femur. Abdomen in dorsal view almost parallel-sided
in anterior two thirds, distinetly narrowing  towards
ubdominal end: basal abdominal terga with a farge
depression on each side of median tumescence:
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Figs. 34-359, Helovelio lunnae Andersen. 34 Apterous male, d

orsil view, antennace and legs of ight side omitted. 35

Apterous female, dorsal view, antennae and legs omitted. 36, Apterous female, luteral view, antennae and legs
omitted. 37, Male lell fore tibia wilth grasping comb. 38, Male abdominal end, dorsal view, 39, Male left paramere,
dorsal aspect of blade above, (Figs, 34-39 redrown from Andersen 1989,
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connexiva erect throughout their length: tergum 8 large
and more or less deflected. concealing proctiger.

Chher specimens examined: Apterous males, length
1.75- 1895 mm, width 0.495- 105 mm: apterous females,

Lhistribeetion. - Singapore, Malavsia (lohor, Sabab,
Indonesia (havay, Philippines  (Mindanao, Palawan)
tsee map, Fig. 44).

Remtarks. - Recognised by the relatively short prusping
comb of male fore Uhia {less than one third of tibial
length), long and stout male parumeres, and the almost
parallel-sided  female  abdomen  with  median
tumescence on basal abdominal terga and suberect
connexivi. [n Java collected at light on sea surface
together with Halovelin abdominalis and species of
Helobates (Gerndae, Halobatinae ), and Hermarobares
{Hermatobatidae ).

Halavelia frafophila Andersen
{Figs. d0-44)

Halowelia halopdiila Andersen, 1989 92.u3,
Holotype, apterous male: Sumbawa. Indonesia
JTPC, LIRL,

Material examined. -« MALAYSIA: | male, | lemale
paratypes), Sabal, Beaches 2 km NW of Kuala Penvu,
10 Aug P83, GUF Hevel & WE, Steiner (LSNM).

Description. = Apterous male: Lengih 200 mm, width
.86 mm: body browdly ovate (Fig, 401 length about
21x greatest width across thorux. Ground colour dark
brown or blackish: base of head and posterior
pronotum . browiish, Body with grevish pubescence
which 1s longer and more dense an abdominal dorsum,
Amennae and legs brownish, Ventral surface of body
chietly dark brown. Head length about 00755 width
aeross eyes (041 0.55Y eve width about 1.25x width
af hewd between eves (09 1361 Antennae relatively
long, whool 0.75% total length of insect (1.51: 200
lengths of antennul segments 1-4: 0,33, 0,33, 0,40, and
D26y segment | opot thicker than segment 4 (0,00
0,061 sezment 2 distinetly shorter than sczment 3,
Hind margin of pronotum distinet throughout. Lengths
of leg seaments (femur; tibia: tarsus): fore leg: (163,
oo, and (034 middle leg: 1.03, 0,96, and 0,61 hnd
leg: 072, 070, and 0.34; grasping comb of [ore tibia
shor, slightdy less than 0.2x length of b (011
micdle femuor about 00535 total length of insect; lengths
of muddle tarsal secements | and 2 1136 and (0.25; hind
temur shightly thicker than middle Femur (0.13: 0,117,
Abdominal venter not modified. Genital scgments
relatively small: parameres relatively short, falciform,

barcly reaching each other above proctizer; blade of
each paramere (Fig. 431 slender and nearly straizht,
apex pointed,

Aprerous female: Length 2.36 mm, width 1,018 o
body broadly ovare (Fig. 411 length 2.0x greatest
width across busal abdomen, Colour and vesature as in
mutle except for a median stripe ol silvery hairs on
metanotum and basal abdominal twrga; connexiva
terminated by dense, but rather short, grevish
pubescence. Head structure as in mule. Antennae abou
(.ax tatal length of inscet (145 236k lengths of
antennal segments -4 (.29 (L33 0,39, and 045,
Thoracic dorsum in bateral view almost flattened (Fig,
420, with short, suberect pubescence which is longer in
middle of metanotum and on basal abdominal terga,
Lengths of leg segments (femur bl arsus bk fore leg:
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Figs. 40-43. Halovelin lalopdile Andersen. 40
Apterous male, dorsal view, antennae and legs of right
side omitted. 41, Apterous femuale, dorsal view,
antennae and legs omitted, 42, Aplerous emale, Tateral
view, antennae and legs omived, 43, Male fef
parumere (Figs, H-43 redrawn from Andersen [989a),
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Fig, 4, Mup showing distribution of Halovelotdes sundaensis and four Hedovelia species in Singapore. Malaysia,
and Thailand (ineluding records from [ndonesia and the Philippines).

065, 0.59, and 0.25; middle leg: 145, 0,96, and (.64, hoth sexes, the long antennal segment 3 which s
haod leg: 0072071, and 0.35; middle femur about O-x distinetly longer than segment 2, and the structure and
total length, Abdomen in lateral view relatively high vestiture of the female dorsum, Collected tooether with

(Fig. 421, in dorsal view (Fig. 41} with broadly
rounded sides: connexiva obliquely raised throwshout;
tergum & relatively short, exposing precuger belind.

Halovelia lannae at Kuala Penvu, Subah.

Other speciinens examined: Aplerous male, length 2.0 ACKNOWLEDGEMENTS
mm, width 0,95 mne apterous females, length 2.3.2 4
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Halovelin species by the relatively short femora of
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