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Apart from additional records for several species for Sulawesi, ten new species are described:
Rhagovelia blagiokommenasp. n., Rhagovelia chrysomallasp. ., R. daktylophorasp. n., R. horaia
sp. n., R. pseudocelebensis sp. n., R. robina sp. n., R. trichota sp. n., R. tropidata sp. n. from
Sulawesi, R. kastanoparuphe sp. n. from Sulawesi and Buton and R. kalami sp. n. from Buton.
A revised key to species from Sulawesi and Buton is given. Additional records for Rhagovelia
from Sabah are given in an appendix.
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As our contribution to the Fauna Malesiana pro-
gram, we are working on the Nepomorpha and
Gerromorpha mainly collected by staff members of
the Zoological Museum Amsterdam and the
National Museum of Natural History Leiden. The
present one is the fourth in the series, the first dealt
with Naucoridae, Nepidae and Notonectidae (Nieser
& Chen 1991), while the second and third treated
the Gerridae (Nieser & Chen 1992, Chen & Nieser
1992)

Rhagovelia is a large tropicopolitan genus of small,
stream inhabiting, Veliidae. About 150 species have
been described so far, but the number of extant spe-
cies is probably twice as high. The subfamily
Rhagoveliinae is characterized by a large, deeply cleft,
apical segment of the middle tarsus with a fan-like
structure (fig. 1). This is considered an adaption to li-
ving on waters with a strong current. Two Oriental
genera are included in the subfamily, viz. Tetraripis,
with both middle and hind tarsi with cleft apical seg-
ment provided with a fan-like structure, and
Rhagovelia, with only middle tarsi modified in this
way. Tetraripis is only known from Sri Lanka and
western Malaysia.

Formerly, it was thought that tropical America
would be much richer in species of Rhagovelia than
Asia (Bacon 1956, Hungerford & Matsuda 1961,
Lundblad 1936, 1937). In a recent revision, however,
Polhemus & Polhemus (1988) described 26 new spe-
cies from Borneo, Sulawesi and Maluku (the Moluc-
cas). Only two species were previously known from

this area. They stated, moreover, that they had many
more undescribed Indo-Australian species in their
collection. Thus the apparent paucity of species in
tropical Asia is at least partly due to insufficient
knowledge of the fauna.

Although a complete survey of the Rhagovelia of
Sulawesi was included in the revision by Polhemus &
Polhemus (1988), we recognised again ten new spe-
cies in the collections we studied, thus doubling the
number of known species. As very probably more spe-
cies are still to be discovered, the key to species from
Sulawesi and Buton presented here is to be used with
care. New records of this genus for Sabah are presen-
ted in appendix 1.

Measurements are in millimetres, length has been
measured in dorsal view from the anterior margin of
the head along the central axis to the posterior margin
of the last visible abdominal tergjte in apterous, and
to the apex of the hemielytra in macropterous speci-
mens. ‘Width’ has been measured at the base of the
connexiva in dorsal view. The first two segments of
the fore tarsi have not been measured, as they are
small (0.02-0.03), usually partly hidden in an excava-
tion of the fore tibia and thus difficult to measure pre-
cisely. Moreover, they do not provide specific charac-
ters. For the same reason the measurements of the
first two segments of the hind tarsi have been omit-
ted.

The seventh abdominal segment, on which the
connexiva end, is the last before the modified genital
segments. In females the eighth tergite is sometimes
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Figs. 1-16. — 1, diagrammatical drawing of the fan like structure in the cleft apical segment of intermediate tarsi of
Rhagoveliinae. — 2-6. R. blogiokommena paratypes, 2-4 male, 2 apex of abdomen, lateral view, 3 paramere, 4 hind femur; 5-6
female, 5 apex of abdomen, lateral view, 6 right half of thorax and abdomen in dorsal view. Scales 2,4-6 1 mm, 3 0.25 mm.
—7-11. R. chrysomalla paratypes; 7-9 male, 7 apex of abdomen, lateral view, 8 paramere, 9 hind femur; 10-11 female, 10 ap-
ex of abdomen, lateral view, ‘7’ and ‘8’ indicate 7th and 8th (gonocoxa) segment, 11 right half of thorax and abdomen in dor-
sal view, ‘7’ and ‘8’ indicate tergites 7 and 8. Scales 7,9-11 1 mm, 8 0.25 mm. — 12-16. R. daktylophora paratypes; 12-14 male,
12 apex of abdomen, lateral view, 13 paramere, 14 hind femur; 15-16 female, 15 thorax and abdomen, lateral view, 16 right
half of thorax and abdomen in dorsal view. Scales 12,14-16 1 mm, 13 0.25 mm.
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more or less horizontal (fig. 11) in which cases the
eighth tergite is the last visible in dorsal view. In other
species the eighth tergite is pointing downward (fig.
34), in which case the seventh tergite is the last one
fully visible in dorsal view. Another character that
may give some trouble is the presence of minute den-
ticles on the body, especially in greyish black species.
Good optics with a magnification of at least 30 X and
a good light source is needed to study this character.
These denticles are more difficult to distinguish in
wet than in dry specimens. They are often most dis-
tinct on the proepisterna, which are the sclerites ante-
rodorsally of the anterior coxae, on both sides of the
rostrum.

The species dealt with in this paper were mainly
collected by J. P. Duffels (zma), N. Nieser (NC), ].
van Tol (RMNH) and G. Zimmermann (NC/ZC) on
several expeditions to Sulawesi, Buton and Sabah
(Eastern Malaysia). Unless otherwise indicated speci-
mens are deposited in the collections mentioned in
brackets after the collectors. Some reference speci-
mens have been sent to the additional collections
mentioned in following list: Museum Zoologi Bogor,
Bogor, Jawa (MBBJ); Bagian Pertanian, Universitas
Haluoleo, Kendari, Sulawesi (BPUH); J. T. Polhemus
collection  (University of Colorado Museum),
Englewood, Co. U. S. A. (jTrC); Nieser collection,
Tiel, The Netherlands (NC); Chen collection, Beijing,
P. R. China (pcHC); National Museum of Natural
History, Leiden, The Netherlands (RMNH); G.
Zimmerman collection, Marburg, B. R. D. (zc);
Zobdlogisch Museum, afd. Entomologie, Amsterdam,
The Netherlands (zMA) and Zoological Museum,
Copenhagen, Denmark (zMC). Some additional in-
formation on localities can be found in Nieser &

Chen (1991).
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SYSTEMATIC PART

Key to Rbagovelia of Sulawesi (apterous specimens)

1. Pronotum short, its length much shorter than
length of €ye woevivciiviiiitecte e
.................. R. samarinda Polhemus & Polhemus
[Described from E Kalimantan and Sarawak, one
macropterous female has been reported from
Lore Lindu N. P. If a species with short pro-
notum is found, it may well represent a new spe-
cies]

Nieser & CHEN, Rhagovelia of Sulawesi

— Pronotum long, covering, all or nearly all of mes-
EMTEINT oomno000000000000aa00A000A0ME00RE003a00GARA0AC03I0T 2
2. Dorsum of pronotum and abdomen covered by
striking appressed golden pubescence. Transverse
yellowish-orange band anteriotly on pronotum
separated from yellowish prosternum by variable
and sometimes indistince dark brown spots be-
hind the eyes. [Large species, length 3.8-4.3 mm]
............................................ R. chrysomalla sp. n.
— Dorsum of pronotum and abdomen not covered
by striking appressed golden pubescence .......... 3
3. Transverse yellowish-orange band anteriorly on
pronotum narrow, laterally at most reaching half-

A VACTICICy S [P 4
— Transverse yellowish-orange band anteriorly on
pronotum wide, reaching laterally of eyes ....... 20
4, Males oo s 5
— TR conmmmnconooonmeonososaccassonemoanmossenmascaiiaaiciosd 12
5. Abdominal sternite 7 (sixth visible ventrally) not
longitudinally carinate (fig. 56) ....ccoooeverirnenenne. 6

— Abdominal sternite 7 longitudinally carinate ....7
6. Dorsum of abdomen hirsute; apex of paramere
truncate (fig. 57) covvvieeiiinieniiiieienns R. trichota

— Dorsum of abdomen with normal pubescence,
not hirsute; apex of paramere pointed (fig. 75) ...
.......................................................... R. hamjadi
[Only known by the type series from Lore Lindu
N. P. Polhemus & Polhemus 1988: 194-195,
figs. 134-140]

7. Abdominal sternite 7 with a sharply pointed tuft
of stiff setae, looking at first sight like a short
stout peg, at basal third of longitudinal median
carina (fig. 68). Hind femur inflated to a variable
extend, at least twice as wide as middle femur ...
.......................................................... R. pruinosa

— Abdominal sternite 7 without peg like tuft of
setae, hind femur 1.5 times or less as wide as mid-
dle femuUT . coceieeeeieceeevece et 8

8. Abdominal sternites 4-6 with thick long golden
yellowish pilosity (fig. 35) woeeeeerriericneiiessieininces 9

—  Abdominal sternites 4-6 with normal inconspi-
cuous pubescence ..........R. kastanoparuphe sp. n.

9. Abdominal tergite 7 about as long as its basal
WIALH et e et e sae e sneesne et 10

— Abdominal tergite 7 longer (about 1.4x) than its
basal width ..cccooeeiiiie, 11

10. Paramere apically broad, leaf-like (fig. 36, 43-44)
...................................... R. pseudocelebensis sp. n.

—  Paramere apically less broad (fig. 41-42) ............
......................................................... R. celebensis

11. Sternites 5-7 with ventrolateral impressions resul-

ting in a broad median keel longitudinally on the-

se sternites (fig. 12) .oooeeerrnnnnne. R. daktylophora
—  Ventrolateral impressions and keel restricted to
sternite 7 (fig. 69) .ccccovrvrnreiinnnnn. R. sulawesiana

12. Hind femur dorsoventrally flattened, lower mar-
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Figs. 17-29.~17-20. R. horaia; 17-19 male, 17 apex of abdomen of holotype, lateral view, 18 paramere of paratype, 19 hind
trochanter, femur and tibia of holotype; 20 female paratype, apex of abdomen, lateral view. Scales 17, 19, 20 1 mm, 18 0.25
mm. — 21-23. Right half of proctiger of males; 21 R. horaia paratype, scale 0.25 mm, 22 R. grayi, 23 R. lorelinduana, 22 &
23 drawn after J. & D. Polhemus (1988). — 24-29. R. kalami paratypes; 24-26 male, 24 apex of abdomen, lateral view, 25 pa-
ramere, 26 hind trochanter, femur and tibia; 27-29 female, 27 hind trochantet, femur and tibia, 28 right half of thorax and
abdomen, dorsal view, 29 apex of abdomen, lateral view. Scalés 24, 26-29 1 mm, 25 0.25 mm.
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13.

15.

16.

17.

18.

22,

gin more or less straight (fig. 78) ...... R. hamjadi
Hind femur not flattened dorsoventrally, with a
convex lower margin (fig. 77)
Connexiva margined with yellowish brown and
set with long setae (longer than width of hind ti-
bia) along entire length, converging caudally but
not folded over tergite 7 ..oeveveeeiiinnen R. unica
[Known only by the unique holotype female
from Dumoga Bone N. P., Polhemus & Polhe-
mus 1988: 195, figs. 43-45]

Combination of characters not as above ......... 14

. Tergite 8 more or less horizontal, in the same pla-

G 45 (EFNR 7 aocoomomoronspososa rrairos R. pruinosa
Abdominal tergite 8 distinctly directed ventrad...
....................................................................... 15
Caudal part of connexiva folded over abdominal
tergite(s), at least covering most of tergite 7 ...16
Connexiva not folded over abdominal tergites . ..

Connexiva strongly constricted on segments 4
and 5, more or less parallel and nearly meeting on
segments 6 and 7 (fig. 61). Tergite 7 with a me-
diocaudal finger-like process ........ R. sulawesiana
Connexiva constricted on segment 4, convergent
caudally and meeting dorsally over posterior part
of tergite 7 which lacks a mediocaudal finger-like

process (fig. 60) ..oovoveviieieneieiieieieene R. trichota
Connexiva converging caudally in a straight or
softly sinuate line . ..ccccocociiiiiini e 18

Connexiva distinctly constricted at the suture be-
tween segment 6 and 7, tergite 7 with a distinct
mediocaudal upwardly directed finger-like pro-
cess (figs. 15, 16) wovvevuevriccerinnnas R. daktylophora
Upper margin of connexiva brownish, their cau-
dal apices long, tergite 7 with a more or less trian-
gular hind margin (figs. 33, 34) ...cccooveeiiennnnee
............................................... R. kastanoparuphe
Upper margin of connexiva blackish, caudal api-
ces short, hind margin of tergite 7 either truncate
or with a mediocaudal finger-like projection (figs.

39, 40) et 19
. Hind margin of tergite 7 truncate, straight .........
......................................................... R. celebensis
Hind margin of tergite 7 with a2 mediocaudal fin-
ger-like projection . ................. R. pseudocelebensis
CMales e 21
Females ....ocvvviereieieceieeicetesreseeeeseeessnesiaeens 29

. Posterior tibia straight or sofily curved, without

larger subapical tooth in inner row (fig. 64) ....22
Posterior tibia curved, usually distinctly, with one
or more larger teeth subapically in inner row
(figs. 19, 26)
Metanotum and first abdominal tergite orange-li-
ke to light reddish brown. Posterior femur relari-
vely slender, about 3.5 times as long as wide
............................................................. R robina

23.

24.

25.

26.

27.

28.

29.

30.

31.

Nieser & CHEN, Rhagovelia of Sulawesi

Metanotum and first abdominal tergite dark.
Posterior femur more inflated, three times or
slightly less as long as wide
Sternite 7 laterally compressed, resulting in a
strongly developed ventral keel, which is accentu-
ated by a well-developed fringe of cilia (fig. 62) ..
......................................................... R. tropidata
Sternite 7 ventrally flattened, with a low median
keel
Abdominal sternites 5-6 with postero-ventrally
directed tufts of stiff setae (fig 71), paramere as in
{1707 JSS I —— R. wallace:
Abdominal sternites 5-6 with normal pubescence
only, without postero-ventrally directed tufts of
stiff setae (fig 69), parameres as in figs. 3, 75 ...25
Minute black denticles present on pro- and meso-
pleura, mesopleura without coarse punctation ...
........................................................ R minabasa
Minute black denticles absent on pro- and meso-
pleura, mesopleura with coarse punctation

............................................... R. blogiokommena
About 30 minute teeth in row proximal to large
spine on posterior femur ..oooveeeeeeieeennenn. R. grayi

[Only known by the type series from Sulawesi
Utara, Lake Mala near Mokabang, Polhemus &
Polhemus 1988: 207-208, figs. 208-215]

About 20 minute teeth in row proximal to large

spine on poSterior femUr .......c.coeeeeersereeeincacns 27
Sternite 7 ventrally halfway with a tuft of caudal-
ly directed setae (fig. 24) ...ooveveenrnennne R kalami

Sternite 7 ventrally halfway without a tuft of cau-
dally directed setae ......ccooeveiiininniiiieccieiiinens 28
Posterior femur nearly three times as long as wi-
de, proctiger as in fig. 23 ............ R. lorelinduana
[Only known by the type series from Lore Lindu
N. P. in Sulawesi Tengah, Polhemus & Polhe-
mus 1988: 208, figs. 141-148]

Posterior femur abour 2.5 times as long as wide,
proctiger as in fig. 21 ..o R. horaia
Connexiva caudally folded over abdomen at least
on tergite 7 x
Connexiva convergent posteriorly but not folded
@R GIFHNER 7 ccosoommosmmmnsosonsecossonooocaaoiibassaaos 32
Minute black denticles distinctly and abundantly
extending onto thoracic pleura. Connexiva
strongly constricted on segment 5 and conver-
ging in a more or less straight line caudally of
constriction. Caudal apices of connexiva small,
triangular . ., R. minabasa
Minute black denticles not distinctly extending
onto thoracic pleura. Caudal apices of connexiva
large, triangular (fig. 72) . .ooveveveinieiieieceens 31
Connexiva only slightly constricted on segments
4/5, more or less straightly convergent caudally.
Middle femur not dorsoventrally flattened

............................................................... R. grayi
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— Connexiva strongly constricted on segment 5,
curved outward again on segment 6. Middle fe-
mur dorsoventrally flatcened ....... R. lorelinduana

32. Outer lateral margin of connexiva distinctly con-
stricted on segment 4 (figs. 52, 67) ....cceueeuneee 33

— Outer lateral margin of connexiva more or less
SELAIGNE ovivcicnciicee e 35

33. Meso- and meta-thoracic pleura yellow to pale
orange-like, densely set with minute black denti-
cles. Metanotum caudolaterally with small swel-
lings (fig. 52) .cooovviriiiiii e, R. robina

- Meso- and meta-thoracic pleura largely dark with
at most a few minute black denticles. Metanotum
without a pair of caudolateral swellings (fig. 67)

34. Length over 3 mm, connexiva swollen and slight-
ly curved inward on segments 4-5 but not sinuate
(fig. 67), mesopleuron without coarse punctation
......................................................... R. tropidata

— Length just under 3 mm, connexiva slightly sinu-
ate and hardly swollen on segments 4-5 (fig. 6),
mesopleuron with coarse punctation ..................
............................................... R. blogiokommena

35. Connexiva in dorsal view slightly thickened on
segment 4. Abdominal tergite 7 only slightly lon-
ger than basal width ...l R. kalami

— Connexiva not thickened on segment 4. Abdom-
inal tergite 7 over 1.25 times as long as its basal
WIAEh oo 36

36. Generally a dark grey brown species, yellow
transverse band on pronotum on median line less
than one fifth the median length of pronotum.
Length of body about 3.2, ratio length to maxi-
mum width 1.6 .coooiiiiine R. wallacei

—  Generally a reddish brown species, yellow trans-
verse band on pronotum on median line more
than one fifth the median length of pronotum.
Length of body about 3.4, ratio length to maxi-
mum width 1.7 e R. horaia

Rhagovelia celebensis Polhemus & Polhemus
(figs. 41-42, 81)

Rhagovelia celebensis Polhemus & Polhemus, 1988: 199-
200, figs. 179-186, 229.

Material. — SuLAWESI UTARA: Dumoga Bone N.P., Base
Camp, bridge, 16.x.1985 1033 7292 (58 1% macr.); same,
flussabw. Briicke (downstream bridge), 22.x.1985, 28 39;
same, Base Camp, Stausee (‘barrage lake’), 22.x.1985, 63
109 (19 macr.); same, Tumpah R.(type locality), Staustufe
(barrage dam) 23.x.1985, 173 182 (334 macr.); same,
Tumpah R., quiet part, 28.x.1985, 38 39; Tumpah R.
beach, 19.x.1985, 363 369 (18 macr.); Tumpah, Water-
fall oberh. Seitenbach (upstream tributary), 21.xi.1985, 18
1?; Siidkiiste, Strasse, Bach, (South coast, road, stream),
18.xi.1985, 83 139; all leg. G. Zimmermann; Dumoga
Bone N. P. Tumpah river near confluence Toraut, UTM-
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XL00631, 210 asl., 18.v.1985, 28 29, same, 23.v.1985,
103 4% (19 macr.); Dumoga Bone N. P., waterfall creek,
tributary of Tumpah, UTM-XL0064, c. 225m asl,
24.v.1985, 29; same, hygropetric zone of Waterfall Creek,
22.iv.1985, 138 1%2; Dumoga Bone N.P., Edward’s sub-
camp, UTM-WL9365, 664m asl., 3.vi.1985, 59 (I macr.);
all leg. J. van Tol; 20 km E of Kotamobagu, Mt Ambang,
alt. 1210 m, 8.xi.1985, multistr. evergreen forest, soil litcer
sifted, 19, leg. J. Krikken. — SuLAWESI TENGAH, 50 km SE
of Palu, Lore Lindu N. P, sur. Dongi Dongi shelter, 1°13’S
120°11’E, tributary of Sopu river, edge of multistr. ever-
green forest, 950 m, 4.xii.1985-C, 13 1%; Palu, Sopu river
nr. Dongi Dongi, S] 85, 950m, 5.xii.1985, 5%; same,
8.xii.1985, 18, J. van Tol. — SULAWESI SELATAN, c. 10 km
NW Palopo (km 15 along road Palopo-Rantepao), Salo
Tandung, 2°58’S 120°07’E, 300-400 m asl., width 10m,
boulders, torrents and seepage areas, Open Sec. forest,
27.iv.1991, 38 109, leg. S. Kofman, 91JvT15; Mamasa,
2°56’S 119°22°E, 1050m, cultivated area, river flowing
through village, rather fast flowing, bottom with boulders
and some coarse sand, 8. 1V. 1991, leg. J. van Tol, 28 2%.

Distribution. — This species is widespread in
Sulawesi (fig. 81). Its type locality is Dumoga
National Park, Tumpah River.

Rhagovelia minahasa Polhemus & Polhemus

(figs. 70, 73-74, 84)

Rhagovelia minahasa Polhemus & Polhemus 1988: 205-
206, figs. 216-222, 228.

Material. — SULAWESI UTARA: Lakes, Bach unter Sulphur
spr., Z. Dorf, 21.xi.1985, 483 459 (58 6% macr.), many
larvae; Dumoga Bone N. P., Tumpah River, 19. X. 1985,
19, leg. G. Zimmermann. Apterous, unless otherwise indi-
cated.

Distribution. — Only known from the eastern part

of North Sulawesi (fig. 84).

Rhagovelia pruinosa Polhemus & Polhemus
(figs. 68, 77, 83)

Rhagovelia pruinosa Polhemus & Polhemus, 1988: 195-196,
figs. 149-157, 229.

Material. - SULAWESI SELATAN: E of Maros, Bantimurung
Area, Sg. Pattunuang Asue (type locality), 5°03’S 119°41’E,
fast flowing stream, ponded areas, through disturbed forest
on limestone, 23.iv.1991, J. van Tol, 68 89 (28 29
macr.). — SULAWESI TENGAH: Luwuk area, Sungai Batui,
Singsing Camp, 19.x.1989, 138 macr.; Sungai Biak, 22.x.
1989, J. van Tol, 28. - Sulawesi Tenggara: Sungai
Mowewe, 28.ii.1989, N8922, 33; marsh S of Pomalaa,
2.iii.1989, N8930 38 11%; 20 km E Kolaka, mountain
stream, 3.1ii.1989, N8934 13, leg. N. Nieser; Konaweha R.
near Sanggona, 7.xi.1989, J. van Tol, 48 10?. — BUTON.
Stream N of Baubau, 8.iii.1989, N8935 43 69, leg. N.

Nieser. Apterous unless otherwise indicated.

Distribution. — Southern and eastern parts of
Sulawesi, Buton (fig. 83).



Nieser & CHEN, Rhagovelia of Sulawesi

Table 1. Measurements of leg segments in Rhagovelia
Tarsal segments 1 and 2 of fore and hind legs have not been measured for most species. When not given, they measure to-
gether 0.05-0.07 and 0.12-0.15 respectively and do not seem to provide specific characters.

femur tibia tarsl tars2 tars3
R. blogiokommena 3
fore leg 0.80 0.82 - - 0.22
middle leg 1.30 1.05 0.06 0.40 0.62
hind leg 1.20 1.06 - - 0.23
R. blogiokommena ?
fore leg 0.81 0.82 - - 0.22
middle leg 1.29 1.01 0.07 0.40 0.61
hind leg 1.11 1.10 - = 0.23
R. chrysomalla &
fore leg 1.23 1.28 - - 0.30
middle leg 2.00 1.62 0.07 0.72 0.81
hind leg 1.44 1.72 = - 0.38
R. chrysomalla @
fore leg 1.21 1.25 - - 0.29
middle leg 1.86 1.60 0.08 0.75 0.85
hind leg 1.41 1.73 - - 0.36
R. daktylophora 3
fore leg 0.93 1.01 ~ - 0.25
middle leg 1.58 1.26 0.07 0.57 0.71
hind leg 1.32 1.41 = 0.30
R. daktylophora ?
fore leg 0.87 0.98 - - 0.27
middle leg 1.49 1.16 0.07 0.50 0.71
hind leg 1.22 1.39 - - 0.31
R. horaia 3
fore leg 1.04 1.09 - - 0.30
middle leg 1.60 1.37 0.08 0.49 0.69
hind leg 1.67 1.49 - - 0.40
R horaia @
fore leg 1.00 1.03 - - 0.28
middle leg 1.55 1.26 0.007 0.47 0.70
hind leg 1.37 1.43 - - 0.40
R kalami 3
fore leg 0.94 0.97 = = 0.22
middle leg 1.52 1.20 0.08 0.50 0.69
hind leg 1.39 1.20 - - 0.30
R. kalami @
fore leg 0.93 0.95 - - 0.22
middle leg 1.51 1.18 0.08 0.53 0.69
hind leg 1.31 1.23 - - 0.31
R. kastanoparuphe 3
fore leg 0.93 1.02 - - 0.26
middle leg 1.63 1.28 0.08 0.56 0.70
hind leg 1.47 1.39 - 0.35
R. kastanoparuphe ?
fore leg 0.95 1.03 - - 0.25
middle leg 1.58 1.23 0.08 0.54 0.70
hind leg 1.32 1.45 - - 0.32
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4 32 g ’

30

Figs. 30-46. — 30-34. R. kastangparuphe paratypes; 30-32 male, 30 apex of abdomen, lateral view, 31 paramere, 32 hind fe-
mur; 33-34 female apex of abdomen, 33 dorsal view ‘7’ and ‘8" abdominal tergites 7 and 8 respectively; 34 lateral view. Scales
30, 32-34 1 mm, 31 0.25 mm. — 35-40. R. pseudocelebensis paratypes; 35-37 male, 35 apex of abdomen, lateral view, 36 pa-
ramere, 37 hind leg; 3840 female, 38 hind femur, 39 apex of abdomen lateral view, 40 left half of abdomen, dorsal view.
Scales 35, 37—40 1 mm, 36 0.25 mm. — 41-46, parameres of 41-42, R. celebensis (Dumoga Bone N. P.), 43-44, R. pseudoce-
lebensis (Kolaka and Buton respectively), and 45-46, R. sulawesiana (paratype); 45, lateral view, 46, medial view. Scale 0.25
mm.
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fore leg 0.96 0.99 - - 0.28
middle leg 1.48 1.17 0.07 0.53 0.70
hind leg 1.26 1.35 - - 0.31
R. pseudocelebensis @

fore leg 1.00 0.95 - - 0.23
middle leg 1.41 1.11 0.08 0.50 0.69
hind leg 1.23 1.35 = = 0.29
R. robina &

fore leg 091 0.93 - = 0.24
middle leg 1.47 .11 0.08 0.52 0.66
hind leg 1.37 1.14 - - 0.30
R. robina @

fore leg 0.90 0.93 - - 0.23
middle leg 1.44 1.08 0.08 0.51 0.66
hind leg 1.29 1.28 - - 0.31
R. trichota 8

fore leg 0.89 0.91 - - 0.20
middle leg 1.41 1.13 0.06 0.43 0.65
hind leg 1.20 1.24 - - 0.30
R. trichota %

fore leg 0.96 0.96 — - 0.22
middle leg 1.43 1.17 0.08 0.47 0.70
hind leg 1.22 1.31 - - 0.32
R.tropidata 3

fore leg 0.92 0.96 - - 0.22
middle leg 1.52 1.23 0.09 0.48 0.68
hind leg 1.40 1.22 - - 0.32
R tropidata @

fore leg 0.90 0.93 - - 0.22
middle leg 1.42 111 0.08 0.41 0.64
hind leg 1.23 1.23 - - 0.36
Rhagovelia sulawesiana Polhemus & Polhemus Material. — SULAWESI UTARA: Kotamobagu, Caves,

(figs. 61, 69, 81)

Rhagovelia sulawesiana Polhemus & Polhemus, 1988: 198-
199, figs. 158-164, 230.

Material. — SuiAwEsl SELATAN: E of Maros,
Bantimurung Area, Sg. Pattunuang Asue {type locality],
5°03’S 119°%41’E, fast flowing stream, ponded areas,
through disturbed forest on limestone, 23.iv.1991, J. van
Tol, 38 59; SE of Malino, rivulert at N side of
Lompobattang, cultivated area, 20.vi.1985-A, ]. van Tol
28. All apterous.

Distribution. — S Sulawesi (fig. 81).

Rbhagovelia wallacei Polhemus & Polhemus
(figs. 71, 76, 82)

Rbagovelia wallacei Polhemus & Polhemus, 1988: 203-205,
figs. 187-193, 230.

26.x.1985, 118 792; Dumoga Bone N. P., Base Camp,
Toraut R., maze, 7.xi.1985, 78 152; Tumpah R., beach,
19.x.1985, 13 42 (19 macr.); Tumpah R., Waterfall
oberh. Seitenbach, 21.xi.1985, 23 ; Malibagu Z., 8.xi.1985,
19 macr.; Lakes, Kleine See, Abfluss des Flusses (small lake,
drainage of stream), 16.xi.1985, 68 119 (29 macr.);
Lakes, kleiner See, Fischteich, 16.xi.1985, 28 49;
Siidkiiste, Strasse, Bach, 18.xi.1985, 28 99; all leg. G.
Zimmermann; Dumoga Bone N. P., waterfall creek (type
locality), 24.v.1985, 138; Tumpah river near confluence
Toraut, UTM-XL00631, 210 asl., 21.v.1985, 13, both J.
van Tol; 20 km E of Kotamobagu, Mt Ambang, alt. 1210
m, 8.xi.1985, multistr. evergreen forest, soil litter sifted, 13
19, leg. J. Krikken. — SULAWESI TENGAH, 50 km SE of: Lore
Lindu N. P., sur. Dongi Dongi shelter, 1°13’S 120°11'E,
tributary of Sopu river, edge of multistr. evergreen forest,
950 m, 4.xii.1985-C, 1 2. Apterous, unless otherwise indi-
cated.

Distribution. ~ Northern and eastern parts of

Sulawesi (fig. 82)
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Rhagovelia blogiokommena sp. n.
(figs. 2-6, 82)

Type material. — Holotype 3 : Sulawesi Tenggara, moun-
tain stream between Tamborasi and Wolo, 1 mar. 1989, leg.
N. Nieser, N8926 (zMA). — Paratypes, same data as holoty-
pe, 73 99 (12 allotype ZMA, 38 3% NC, 18 19 PCHC,
18 19 Jrec, 18 12 MBBJ, 18 1@ RMNH, 12 zMC). All ap-
terous (fig. 82).

Description. — Apterous form. Dimensions.
Length & 2.80-2.92, ¢ 2.85-3.00; width & 1.0-1.1,
@ 1.1-1.2; width of head & 0.70-0.73, @ 0.72-0.74;
width of pronotum & 0.90-0.95, ¢ 0.95-1.02.

Colour, generally dark grey to blackish, anterior
quarter of pronotum orange-yellow, connected with
yellowish propleura, and prosternum. Dorsal half
(males) to two thirds (females) of connexivum oran-
ge. Venter dark, juga, prosternum and abdominal
sternite 7 yellowish, genital segments of male yello-
wish. Basal half of first antennal segment, basal part
of rostrum, basal three quarters of fore femur, basal
third of hind femur, acetabula, coxae and trochanters
pale; hind femur in ventral view medium brown.

Minute black denticles virtually restricted to poste-
rior half of jugum of head and propleura on both
sides of rostrum. Mesopleuron in front of acetabulum
with a group of 11-16 coarse punctures. Dorsum
rather bare, abdominal tergites pruinose laterally.
Vertex, interoculus, sides of thorax and abdomen, an-
tennae and legs with the usual pubescence and serae.
Punctures on disk of pronotum indistinct except for a
row at posterior margin of transverse orange-yellow
part.

Length of antennal segments I-IV 8 0.70 : 0.37 :
0.47 : 0.41, ? 0.68 : 0.35 : 0.45 : 0.41. Pronotum
long, covering mesonotum, length: width 0.75 : 0.92.
Length of metanotum on midline, 0.10. Abdominal
tergites 1-5 subequal in length (0.15), tergite 6 slight-
ly longer (0.20), tergite 7 0.30 in male, 0.35 in fema-
le.

Male. Posterior trochanter with 1-3 small but dis-
tinct blunt teeth. Posterior femur slightly less than
four times as long as wide (1.20/0.32), on ventral
margin proximally with about 10 minute and closely
set teeth, followed about halfway by a large spine
about as long as half the width of femur, with a row
of about 11 spines of decreasing length distally (fig.
4). Anteroventrally a row of 5 smaller spines located
in distal part. Larger spines black tipped, smaller spi-
nes and teeth entirely black or nearly so. Posterior ti-
bia virtually straight, armed beneath with a row of
about 15 rather coarse pegs, a few proximally paired.
Connexiva more or less horizontal, gradually conver-
ging posteriad. Basal width of abdominal tergite 7
subequal to its median length. Abdominal sternite 7
with a pair of shallow impressions separated by a nar-
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row and low keel, sternite 8 with an indistinct ventral
keel (fig. 2). Parameres as in fig. 3.

Female. Posterior trochanter without small teeth.
Posterior femur slightly less than four times as long as
wide (1.1/0.3), row of minute teeth absent, row of
larger spines essentially as in male. Posterior tibia with
small and less distinct pegs as in male. Connexiva mo-
re or less vertical, on tergites 5 and 6 somewhat sinu-
ate, otherwise gradually converging caudally, with the
pointed apices of connexiva touching, or nearly so
(fig. 6). One female has the connexiva nearly hori-
zontal. Tergite 8 slanting ventrad at an angle of about
45°, proctiger pointing ventrad. Sternite 7 about half
as long as remaining abdominal sternites (0.5/1.0).
Gonocoxa hidden in segment 7.

Etymology. — Blogiokommenos, greek adjective
meaning pockmarked, referring to the coarse puncta-
tion on mesopleura.

Comparative notes. — Similar to R. tropidata, R.
wallacei and, in males, R. minabasa, all of which have
distinct minute black denticles on pro- and meso-
pleura. R minahasa lacks mesothoracic punctures, R.
tropidata has fewer (4-9) and indistinct punctures in
front of mesoacetabula, R. wallacei has slightly less
(about 10) and less coarse punctures there. Male ster-
nite 7 and female connexiva are also different (figs. 2,

62, 70-71, 6, 67)

Rhagovelia chrysomalla sp. n.
(figs. 7-11, 83)

Type material. — Holotype J: Sulawesi Tengah, 60 km
SE of Palu: Lore Lindu N. P., UTM-§]95, Danau Tambing
and brooklets, 1600 m asl., Pandanus, 7 Dec. 1985-A, leg. J.
van Tol (RMNR). — Paratypes 48 8 @, same data as holotype
28 39, including allorype RMNH, 238 39 NC, 1 ? MBBJ,
19 jrec). All apterous (fig. 83).

Description. — Apterous form. Dimensions.
Length & 3.80-3.90, 9 4.10-4.33; width & 1.3-1.4,
? 1.4-1.6; width of head & 0.88-0.90, 2 0.90-0.92;
width of pronotum J 1.20-1.28, ? 1.22-1.40.

Colour, dark-grey brown to blackish, eyes castane-
ous. Anterior fifth of pronotum orange-yellow.
Propleura, pro- and mesosterna, first antennal seg-
ment except apex, acetabula, coxae and trochanters
anterior femur except apex yellowish. Middle and
hind femur variably yellowish and brown, connexiva
entirely in female, distal two thirds in male orange
yellow. Sternites 7 and 8 in male, tergite 8, proctiger
and gonocoxa in female yellowish. The orange-yellow
anterior transverse band of pronotum tends to be se-
parated from the yellow area of the propleura by a
dark spot behind the eyes which is quite variable and
may be absent.

Thoracic venter with minute black denricles, ex-
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Figs. 47-61. — 47-55. R. robina paratypes; 47 apex of abdomen, lateral view, 48 paramere, 49 hind trochanter and femur; 50-
52 female, 50 hind femur, 51 dorsal part of thorax and abdomen lateral view, 52 left half of thorax and abdomen, dorsal view;
53-55 hemielytra of males (54-55 of same specimen). Scales 47, 49-55 1mm, 48 0.25 mm. — 56-60. R. trichota paratypes; 56-
58 male, 56 apex of abdomen lateral view, 57 paramere, 58 hind trochanter, femur and tibia; 59-60 female, 59 apex of ab-
domen, lateral view, GO right half of thorax and abdomen, dorsal view. Scales 56, 58-60 1 mm, 57 0.25 mm. — 61, R. sula-
wesiana paratype female, right half of thorax and abdomen, dorsal view. Scale 1 mm.

269



TI]DSCHRIFT VOOR ENTOMOLOGIE, VOLUME 136. 1993

tending onto pleura, most distinctly on jugum and
proepisternum. Interoculus, thoracic and abdominal
tergites clothed with dense, appressed golden-yellow
pilosity. (This golden pilosity is also present in larva
V). In addition dorsum of thorax and abdomen with
sparse long erect dark cilia. Vertex sides of thorax an-
tennae and legs with the usual pubescence and setae.

Length of antennal segments I-IV & 0.95 : 0.44 :
0.69 : 0.67, 2 0.99 : 0.47 : 0.68 : 0.59. Pronotum
long, covering mesonotum. Disk of pronotum with
some indistinct punctures, obscured by pilosity.
Length: width of pronotum male 0.93 : 1.22, female
1.18 : 1.32. Length of metanotum on midline, 0.20.
Abdominal tergites 1-5 subequal in length (0.20 in
male, 0.25 in female), tergite 6 subequal in male,
slightly longer (0.30) in female, tergite 7 distinctly
longer (0.43 in male, 0.50 in female). _

Male. Posterior trochanter length: width 0.40 :
0.21, without teeth or warts. Posterior femur slender,
slightly less than four and a half times as long as wide
(1.44/0.33), on ventroposterior margin about half-
way with a rather small brown spine, its length so-
mewhat less than one thirds the width of femur, with
a row of about 7 spines of decreasing length distally
(fig. 9). Posterior tibia straight, armed beneath with a
row of about 20 small teeth. Connexiva slanting up-
ward about 45°, convex on segments 3-5 strongly
converging posteriad on segment 7, no caudal points.
Basal width of abdominal tergite 7 1.5 times its me-
dian length (0.6/0.4). Abdominal sternite 7 compara-
tively short, about 1.5 times as long as tergite 6
(0.3/0.2), somewhat flattened medially, without a ca-
rina. Genital segments prominent (fig. 7), fusiform,
tergite 8 slightly longer than tergite 7 (0.45/0.40).
Sternite 8 laterally compressed at base, resulting in a
low blunt carina. Median length of pygophore dis-
tinctly longer than median length of sternite 8
(0.4/0.3). Parameres as in fig. 8.

Female. Posterior femur about five times as long as
wide (1.4/0.23). Posterior femur and tibia without
teeth or spines. Connexiva vertical, sinuate, slightly
curved inward on segments 4-5 and curved outward
on segments 6-7, in some specimens nearly straight
(fig. 11). In lateral view connexiva slightly convex
dorsally on segments 4-6, caudal apex truncate with a
tuft of pilosity at the tip (fig. 10). Basal width of ter-
gite 7 slightly larger than its median length
(0.55/0.50). Tergite 8 nearly horizontal, with caudo-
lateral tufts of bristles. Sternite 7 large, about one
third as long as the remaining abdominal sternites to-
gether (0.6/1.8). Gonocoxa clearly visible, about half
the length of sternite 7, ventro-laterally slightly com-
pressed. Proctiger distinctly visible.

Etymology. — Chrysomallos, greek adjective mean-
ing ‘with a golden fleece’, refers to the golden pubes-
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cence on dorsum of this species.

Comparative notes. — The size combined with stri-
king golden pubescence dorsally set this species apart
from its Sulawesi congeners.

Rbhagovelia daktylophora sp. n.
(figs. 12-16, 79, 81)

Type material. — Holotype &: Sulawesi Tengah, SW
Luwuk, Toptop Camp along Batui River, 1°09°S,
122°31’30”E, 120 m, lowland rainforest, 19-21 Oct 1989,
leg. J. P. Duffels, sample Sul. 18 (zMA). — Paratypes (inclu-
ding allotype ?) same data as holotype 143 72 (zma, 28
292 NG, 18 12 MBBJ); Batui River at Singsing Camp, SW
of Luwuk, c. 1°09’S 122°31’E, 90m, middle sized stream in
lowland rainforest, 14-17 Oct 1989, sample Sul.14, J.
P.Duffels, 38 (138 RMNH, 28 zMa); NE Luwuk, Sungai
Bantayan, near road Kayutanyo to Siuna, 0°47’S 123°00’E,
50-100 m, medium sized river in slightly disturbed lowland
rainforest, 7.x.1989, leg. J. P. Duffels, sample Sul. 2, 103
309 (zMA, 38 79 NC, 19 PCHC, 19 JTPC, 12 ZMC);
Luwuk area, Sg. Batui and tributaries at Singsing Camp,
17.x.1989, J. van Tol 238 119 (43 29Q macr., RMNH, 13
apt.,, 28 1% macr. NG, 28 29 apt. JTPC, 18 19 apt
SNOW); Luwuk area, Sg. Biak, 21.x.1989, leg. ]. van Tol, 83
99 (19 macr.). Apterous unless otherwise indicated (fig.
81).

Description. — Apterous form. Dimensions.
Length & 3.04-3.25, @ 3.05-3.28; width & 1.2-1.3,
@ 1.3-1.4; width of head & 0.80-0.84, @ 0.80-0.83;
width of pronotum & 1.02-1.13, ? 1.10-1.20.

Colour, black, pronotum with anterior transverse
orange band usually slightly narrower than interocu-
lar space. Basal third of first antennal segment, aceta-
bula, fore and hind coxae and trochanters and basal
part of anterior femur ventrally pale yellowish. In
some specimens middle coxa medium to light brown,
but in most blackish. Venter largely pruinose ash
grey.

Venter with minute black denticles, which are dif-
ficult to see due to pruinose dark grey background,
extending onto episterna. Dorsum with a few short
golden-yellow setae, longer and denser on genital seg-
ments of male. Vertex sides of thorax antennae and
legs with the usual pubescence and setae.

Length of antennal segments I-1V & 0.80 : 0.40 :
0.44 : 0.43, ? 0.80:0.39 : 0.43 : 0.42. Pronotum
long, covering mesonotum, usually laterocaudal ang-
les of mesonotum narrowly visible. Disk of pronotum
with  comparatively fine  punctures, about
30/0.25mm’. Length: width of pronotum 0.85 :
1.10. Length of metanotum on midline, 0.15.
Abdominal tergites 1-5 subequal in length (0.12 in
male, 0.15 in female), tergite 6 slightly longer (0.20
in male, 0.30 in female), tergite 7 distinctly longer
(0.40).

Male. Posterior rrochanter length: width 0.32:



0.18, pilose but without teeth or warts. Posterior fe-
mur slender, nearly five times as long as wide
(1.4/0.3), on ventroposterior margin about halfway
with a large black spine its length two thirds the
width of femur, with a row of 6 black spines of de-
creasing length distally and three very small spines
proximally of large spine (fig. 14). Posterior tibia
straight, armed beneath with a row of about 16 small
teeth, proximally three or four extra teeth forming
pairs. Connexiva more or less horizontal gradually
converging posteriad, no caudal points. Basal width
of abdominal tergite 7 equal to its median length.
Abdominal venter with long, quite dense, golden yel-
low setae on sternites 3-6 and the base of sternite 7.
Sternite 7 in lateral view distinctly compressed dorso-
ventrally in posterior three fourths. Apical part of
sternite 7 without pubescence, shining black, with a
pair of sublateral impressions, separated by a low, nar-
row median carina (fig. 12). Segment 8 prominent,
elongate, in dorsal view, length 0.55, basal width
0.37, sternite 8 shining black. Parameres relatively
large, as in fig. 13.

Female. Generally with a more compact build as
compared to male, due to compressed genital seg-
ments. Posterior femur nearly five times as long as wi-
de (1.18/0.27). Spines on posterior femur and tibia
essentially as in male. Connexiva vertical, strongly
curved inward on segment 5-6; ending in narrow cau-
dal points with a tuft of pilosity at the tip (fig. 16).
Another tuft of bristles just ventral of apices of con-
nexiva and a smaller group of somewhat more scatte-
red bristles on dorsal margin of connexiva at segment
6, best visible in lateral view (Fig. 15). Tergite 7 with
a well developed mediocaudal projection on hind
margin, with a short tuft of setae apically. Tergite 8
nearly vertical, genital segments retracted into seg-
ment 7. Sternite 7 large, shining black under quite
dense ash white pubescence, slightly over half as long
as the remaining abdominal sternites together
(0.67/1.2), sides of segment 7 pruinose grey.

Macropterous form. — Mostly as apterous except
for development of pronotum and hemielytra.
Length 3 3.5-3.7, @ 3.7-3.8; humeral width of pro-
notum of both sexes 1.37-1.45. Submedial carinae at
base of abdomen just nor reaching the hind margin of
first abdominal tergite. Female without the finger-li-
ke projection on caudal margin of rergite 7 and the
constriction of connexiva on segments 5-6 less pro-
nounced.

Etymology. — Dakeylophora, Greek adjective mean-
ing ‘bearing a finger’ refers to the finger-like projec-
tion on tergite 7 in apterous female.

Comparative notes. — Very similar to R. celebensis
and R. pseudocelebensis, but the connexiva of apterous
females curved inward on segments 5-6 in combina-
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tion with a well developed finger-like projection on
the caudal margin of abdominal tergite 7 (figs. 15-16,
39-40) and the parameres of males, with the broad
apical part longer (figs. 13, 36, 41-44), are distinctive.

Rhagovelia horaia sp. n.

(figs. 17-20, 84)

Type material. — Holotype J: Sulawesi Tenggara,
Centipede Camp, 3.xi.1989, J. van Tol (RMNH). — Paratypes
28 6% (including allotype), same data as holotype (RMNH,
18 29 NC, 1 ? MBB]J); S. Mokowu, 5.xi.1989, J. van Tol,
12, all apterous (fig. 84).

Description. — Apterous form. Dimensions.
Length & 3.4-3.7, ¢ 3.5-3.8, width of head & 0.78-
0.81, ¢ 0.78-0.83; width of pronotum 38 1.07-1.12,
Q 1.08-1.12; thoracic width & 1.12-1.23, @ 1.20-
1.23.

Colour, reddish brown, eyes dark castaneous to
blackish, anterior quarter of pronotum and entire
propleura pale yellow. Basal two thirds of first anten-
nal segment, basal two thirds of fore femur, coxae and
trochanters, basal half of hind femur especially in fe-
male, distal margin of connexiva more distinctly dor-
sally than ventrally, pale.

Venter with minute black denticles extending onto
thoracic pleura, distinctly on propleura only a few on
meso- and metapleura. Dorsum with normal pubes-
cence and bristles, rather dense yellowish setae on ge-
nital segments of male. Vertex, head, sides of thorax
and apex of abdomen, antennae and legs with the
usual pubescence and setae.

Length of antennal segments I-IV & 0.81 : 0.40 :
0.49 : 0.46, ? 0.80: 0.40: 0.47: 0.43. Pronotum
long, covering mesonotum, length: width of prono-
tum 0.85 : 1.1, length of metanotum on midline J
? 0.12. Posterior three quarters of disk with coarse
punctures, about 50/0.25 mm’. Abdominal tergites
1-6 in male and 1-5 in female, subequal in length
(0.20-0.22), tergite 7 in male longer (0.42), tergite 6
in female slightly longer (0.30), tergite 7 distinctly so
(0.55).

Male. Posterior trochanter length : width 0.40 :
0.25, with 7-8 well developed teeth. Posterior femur
strongly inflated, about two and a half times as long as
wide (1.73/0.78 to 1.57/0.60), on posteroventral
margin proximally a row of about 15 minute teeth,
about halfway a large spine about a quarter as long as
the width of femur, with a row of 7 spines of decre-
asing length distally. Anterior to the distal row a row
of 4-5 smaller teeth. Posterior tibia curved (fig. 19),
armed on inner side with a proximal row of about 13
teeth, then a larger tooth, followed by four distal
teeth. In addition a more posterior row of about 12
smaller teeth. Connexiva horizontal slightly convex
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Figs. 62-80. — 62-67, R. tropidata paratypes; 62-64 male, 62 apex of abdomen, lateral view, 63 paramere, 64 hind leg; 65-67
female, 65 hind leg; 66 abdomen in lateral view, 67 left half of thorax and abdomen dorsal view. Scales 62, 64-67 1 mm, 63
0.25 mm. — 68-73, Apex of abdomen, lateral view. 68, R. pruinosa male, 69 R. sulawesiana male, 70 R. minahasa male, 71 R.
wallacei male, 72 R. grayi female, 73 R. minahasa female. Scale 1 mm. — 74-76. Paramere (75-76 redrawn after Polhemus &
Polhemus 1988); 74 R. minahasa, 75 R. hamjadi, 76 R. wallaces. Scale 0.25 mm. — 77-78, hind femur of female;77 R. prui-
nosa, 78 R. hamjadi (redrawn afier Polhemus & Polhemus 1988); 79-80. Right hemielytron; 79 R. dakeylophora, 80 R. pseu-

docelebensis. Scale 1 mm.
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