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Abstract

Twenty two species of the paper wasp genus Ropalidia Guérin-Méneville, 1831, are listed from China.
Among them, R. malaisei van der Vecht, 1962, R. cyathiformis (Fabricius, 1804), R. santoshae Das &
Gupta, 1989, R. scitula (Bingham, 1897), R. obscura Gusenleitner, 1996 and R. ornaticeps (Cameron,
1900) are new records from China. A new species, R. parartifex Tan & van Achterberg, is described. Their
diagnostic characteristics are summarized in an illustrated key and 36 colourplates.
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Introduction

The genus Ropalidia Guérin-Méneville, 1831 (Hymenoptera: Vespidae: Polisti-
nae: Ropalidiini), is the only polistine genus that includes both independent—

and swarm-founding species, so that their nests are highly variable: arboreal or
in cavities, envelope present or not (Carpenter and Nguyen 2003, Wenzel 1998).
The genus can be separated from the other genera of the Ropalidiini by having the
pretegular carina and dorsal episternal groove absent, the metasoma bell-shaped
with its first metasomal segment petiolate and the second segment covering more
or less the following segments which telescope one by one (Carpenter and Nguyen
2003). It is one of the largest polistine genera with more than 180 species and is
distributed in the greater part of the Old World with a tropical or subtropical cli-
mate. The distribution is centered in the Oriental region, extending westward via
Yemen to the Afrotropical region and southward to the Australian region (Kojima
and Carpenter 1997, Saito and Kojima 2005a, b, Kojima 2006, Blommers 2012).
The faunas of continental Africa, Australia, and New Guinea have a large number
of endemic species with 18, 24 and 40 Ropalidia species, respectively. Most extreme
is the fauna of Madagascar: all 43 species are endemic to Madagascar (Carpenter
and Madl 2009, Blommers 2012). Both the Indian subcontinent (26 species) and
South-East Asia (about 60 species) are very speciose (Kojima 2006, Nguyen et al.
2006). Although several taxonomic studies of the genus exist, the Chinese fauna of
Ropalidia is still very poorly studied (Bingham 1897, van der Vecht 1941, 1962,
Cheesman 1952, Richards 1978, Das and Gupta 1989, Giordani Soika 1991, Ko-
jima 1982, 1984, 1996a, b, 1999a, b, Kojima and Tano 1985, Kojima et al. 2002,
2005, 2007, Nguyen et al. 2006). To date, 13 valid species and subspecies of Ropa-
lidia have been reported from China, based mainly on research and collections in
areas other than continental China (Sonan 1935, van der Vecht 1941, 1962, Das
and Gupta 1989, Kojima et al. 2007, 2011, Nguyen et al. 2006, Kojima 2000).
Liu (1936-1937) included 3 species of Ropalidia in his catalogue of the Vespidae
of China; Lee (1982, 1985) recorded 10 species and subspecies with an obsolete
key which only distinguished species by their colour. During the following 30
years, no comprehensive and complete taxonomic studies on this large fauna have
been made. During 2012-2013, the first author studied the taxonomy of Chinese
Vespidae in Leiden (RMNH), Paris (MNHN) and Hangzhou (ZJUH).The result
is a new illustrated key to 22 species of the genus Ropalidia from China. Six spe-
cies are recorded from China for the first time and one new species is described.
Distributional data are extracted from the literature as well as based on specimens
examined during this study; three colour plates are added to enhance the chance of
a correct identification.
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Material and methods

Some specimens were collected with interception traps (Li etal. 2012, Sheng et al. 2013),
but most specimens were collected with a hand net. The examined specimens are pre-
served in the Zoological Collection of School of Life Sciences, Northwest University,
Xi’an (NWUM); the Parasitic Hymenoptera Collection of Institute of Insect Sciences,
Zhejiang University, Hangzhou (ZJUH); the General Station of Forest Pest Manage-
ment, State Forestry Administration, Shenyang (GSFA), the Entomological Museum
of Northwest A&F University, Yangling (NWAM); the Environment and Plant Pro-
tection Research Institute, Chinese Academy of Tropical Agriculture Sciences, Haikou
(CATAS); the Taiwan Agriculture Research Institute, Taichung (TARI); the Naturalis Bi-
odiversity Center, Leiden (RMNH); the Natural History Museum, London (BMNH);
the Museum National d’Histoire Naturelle, Paris (MNHN); the Zoological Museum of
the University of Copenhagen (ZMUC); the Senckenberg Deutsches Entomologisches
Institut, Miincheberg (SDEI) and the Oberdsterreichisches Landesmuseum (Linz).

For the morphological and micro-sculpture terminology used in this paper see
Kojima (1999c¢), Kojima et al. (2002, 2007) and Nguyen et al. (2006). An Olympus
SZX 12 binocular microscope with analySIS Soft Imaging System software was used
for the descriptions, measurements and photos.

Key to species of the genus Ropalidia from China

1 Propodeum with pair of raised vertical carinae anteriorly (a); propodeal orifice
narrow, slit-like, acute above (b).......c.coovvviivieiiiiiieieeee 2

- Propodeum without pair of raised vertical carinae anteriorly (aa); propodeal
orifice relatively broad, more or less rounded above (bb)......c.ccccccovneinnee. 3
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Head narrower than mesoscutum just in front of tegulae (a); clypeus slightly
higher than wide, shiny and its dorsal half impunctate (b); apical margin of

Head wider than mesoscutum just in front of tegulae (aa); clypeus distinctly
wider than high, dull and its dorsal half evenly punctate (bb); apical margin
of second tergite simple (cc)......... Ropalidia marginata (Lepeletier, 1804)

Propodeal valvula large, obscuring most of propodeal orifice in lateral view
(a); basal angle of second submarginal cell less than (b) or equal to or slightly
greater than 90°(b’)

Propodeal valvula medium-sized, most of propodeal orifice visible in lateral
view (aa); basal angle of second submarginal cell greater than 90°(bb)....... 14
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Length between ocellus and eye (OOL) less than twice as long as length be-
tween posterior ocelli (POL) (a); first flagellomere of female antenna com-
paratively short, less than 2.5x as long as its apical width (b); basal angle of
second submarginal cell 2 90°(C) ....c.oiviviiiiiiiiiiiiicce 5

OOL more than 2.5 x as long as POL (aa); first flagellomere of female antenna
long, 3 x longer than its apical width (bb); basal angle of second submarginal
cell distinctly less than 90°(C0) ...cueririririeriiiniririieccccccte s 6

POL OOL

Pronotal carina nearly straight (a); propodeum distinctly obliquely striate (b);
propodeal valvula large, nearly circular (c); first metasomal tergite compara-
tively long, with petiolus parallel-sided, widened part swollen submedially
and narrowed near apical margin (d); second metasomal segment oblique
apically, with tergite longer than sternite (e); male antenna with distinct ty-
loids, apical two thirds of apical flagellomere excavated and curved (f)..........
.......................................................... Ropalidia fasciata (Fabricius, 1804)

Pronotal carina distinctly sinuate (aa); propodeum largely smooth (bb);
propodeal valvula rounded triangular (cc); first tergite comparatively short,
petiolus widened basally and apically, and widened part swollen up to api-
cal margin (dd); second metasomal segment vertically cut off apically, with
tergite about as long as sternite (ee); male antenna without tyloids and apical
flagellomere normal (ff) c.ceveevevrnerneenenes Ropalidia variegata (Smith, 1852)
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Propodeum reticulate-punctate, anteriorly with distinct median depression
(a), yellow marks of propodeum absent (b), dorsal side of propodeum retic-
ulate-punctate (c); first metasomal tergite less than twice as long as wide in

Propodeum finely striate, barely depressed antero-medially or if depressed,
only as fine median furrow (aa); propodeum with yellow marks confluent ba-
sally (bb); dorsal side of propodeum barely punctate, only finely transversely
striate (cc); first tergite more than twice as long as wide in dorsal view and
more than 2.5x as long as high in lateral view (dd) .........cccoooovieciiinnnnn 9

Second metasomal tergite as wide as long in dorsal view (a); second segment
longer than high in lateral view (b); scutellum black, slightly convex and with-
out median furrow (c) ....... Ropalidia santoshae Das & Gupta, 1989, rec. n.
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Second tergite wider than long in dorsal view (aa); second segment as long as
high in lateral view (bb); scutellum reddish brown, distinctly convex and with
a longitudinal median furrow (€c)........cccovvveveieciiioiiiecccee e 8

Apical flagellomere of male antenna long; carina of the 8 flagellomere (VIII)
emarginate (a); second metasomal segment oblique apically, with sternite
longer than tergite (b). Male: proximo-ventral margin of penis with a short
hook, at most one fourth as long as penis valve (¢)........ccccccovvvnricccinnnne.
................................................................. Ropalidia taiwana Sonan, 1935

Apical flagellomere of male antenna short; carina of the 8" flagellomere (VIII)
not emarginate (aa); second metasomal segment vertical apically, with tergite
about as long as sternite (bb); male genitalia: proximo-ventral margin of penis
valve with a long hook, two thirds as long as penis valve (cc) ..........cccceueene.
Ropalidia birmanica van der Vecht, 1962

Preapical part of second tergite distinctly swollen (a); lateral profile of second
sternite nearly straight anteriorly (b); mesoscutum entirely black (c)......... 10
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Preapical part of second tergite flat (aa); lateral profile of second sternite even-
ly curved anteriorly (bb); colour of mesoscutum variable (cc) ................... 11

_~aa 4 A

Female clypeus yellow with a black arrow-shaped mark (a); second tergite
with yellow apical band and strongly swollen medio-dorsally in lateral view
(b); male genitalia: proximal margin of penis abruptly contracted in dorsal

view and with a large hook in ventral view (¢).........ccccovvvrneecinniiiccne,
........................................................ Ropalidia artifex (de Saussure, 1854)

Female clypeus largely black and apically yellow (aa); second tergite largely
black and dorsally relatively weakly swollen in lateral view (bb); male genita-
lia: proximal margin of penis gradually contracted in dorsal view and with a
comparatively small hook in ventral view (cc)......coceovvevivinieinniicieces
................................... Ropalidia parartifex Tan & van Achterberg, sp. n.

! .

EE) \ bb L

Female clypeus reddish or blackish brown and yellow apically (a); gena retic-
ulate-punctate (b); metapleuron black or with reddish brown patch (c); male
genitalia: proximo-dorsal margin of penis gradually contracted (d) ........... 12




12

13
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Female clypeus yellow laterally (aa); gena finely punctate (bb); metapleuron
generally with large yellow patch (cc); male genitalia: proximo-dorsal margin
of penis abruptly contracted (dd)

- . bl

Mesoscutum with two separate reddish brown patches (a); tergite and sternite
of second metasomal segment fused and suture indistinct except posteriorly (b);
male genitalia: proximo-ventral margin of penis valve hardly projecting (c)........
................................................. Ropalidia hongkongensis (de Saussure, 1854)

Mesoscutum entirely black (aa); tergite and sternite of second metasomal segment
separated and suture complete (bb); male genitalia: proximo-ventral margin of penis

valve with a distinct projection (cc)......... Ropalidia rufocollaris (Cameron, 1900)

-

Metapleuron ventrally punctate (a); female clypeus reddish brown with two
lateral yellow spots (b); first metasomal segment reddish brown baso-lateral-
ly, without yellow pattern basally (c); second sternite usually without yellow
spots (d); male antenna comparatively robust and serrate (e); male genitalia:
proximo-ventral margin of penis valve with a relatively sharp hook-like pro-
jection (f) Ropalidia mathematica (Smith, 1860)
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Metapleuron ventrally smooth (aa); female clypeus yellow with a dark arrow-
shaped mark medially (bb); first segment partly yellow baso-laterally (cc);
second sternite usually with a pair of large yellow spots (dd); male antenna
comparatively slender and hardly serrate (ee); proximo-ventral margin of pe-
nis valve evenly curved, without a hook-like projection (ff).........ccccoeiiennie,
................................................................. Ropalidia stigma (Smith, 1858)

Fore wing with two submarginal cells (a); OOL at most twice as long as POL
or shorter (b) Ropalidia bicolorata van der Vecht, 1962

Fore wing with three submarginal cells (aa); OOL at least 3 x as long as POL
or longer (bb)

Length of body 10-11 mm (measured from head to end of second metasomal
tergite); pterostigma blackish brown and marginal cell entirely dark brown
(a); mesoscutum and second metasomal tergite entirely black (b); mesopleu-
ron (except antero-ventrally) coarsely punctate () .....cccvveevircenccnincennes 16




16

17

Pictorial key to species of the genus Ropalidia Guérin-Méneville, 1831... 11

Length of body 7-8 mm (measured from head to end of second metasomal
tergite); pterostigma brown and ventral half of marginal cell subhyaline (aa,
in R. ¢cyathiformis anterior half of marginal cell subhyaline); mesoscutum gen-
erally with two yellow stripes and second tergite generally with pair of yellow
spots and apical band (bb); mesopleuron weakly punctate (cc) .....coovveeeee 18

Female clypeus coarsely and densely punctate (a); propodeum dull and dis-
tinctly punctate-striate (b); first metasomal segment black with pair of apical
spots (c); second metasomal segment somewhat oblique with sternite shorter

than tergite (d)....oovvveeeeiiiieceeec e 17

Female clypeus finely punctate (aa); propodeum shiny and smooth, at most
very finely striate (bb); first metasomal segment entirely orange (cc); second
segment oblique with sternite distinctly larger than tergite (dd)...................
............................................................ Ropalidia sumatrae (Weber, 1801)

bb ¥ .

Ventral half of occipital carina strongly widened, its maximum width nearly
one-third genal width (a); pronotum with two small yellow spots medio-
dorsally (b); scutellum and metanotum black with yellow pattern (c); pro-
podeum with pair of large yellow patches (d); subapical spots of first tergite
yellow and large (e)............. Ropalidia obscura Gusenleitner, 1996, rec. n.
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Occipital carina hardly or not widened (aa); pronotum reddish brown me-
dio-dorsally (bb); scutellum and metanotum reddish brown (cc); propodeum
black (dd); apical spots of first tergite reddish brown and large (ee)...............
................................................ Ropalidia scitula (Bingham, 1897), rec. n.

R —

Head reddish brown and with yellow patches near its occipital carina, and
temple distinctly shorter than eye in dorsal view (a); pterostigma pale brown
and basal half of marginal cell subhyaline (b); first metasomal tergite strongly
widened in lateral view, its length less than 1.5x its height (c); male: flagellum
more or less serrate ventrally and terminal flagellomere weakly curved (d) ....
....................................... Ropalidia cyathiformis (Fabricius, 1804), rec. n.

Head black with yellow spots and temple as long as eye in dorsal view (aa);
pterostigma dark brown and posterior half of marginal cell subhyaline (bb);
first metasomal tergite weakly widened in lateral view, its length more than

2.2x its height (cc); male: flagellum slightly serrate and terminal flagellomere
bullet-shaped (dd)........ccooveiririiieiic e 19
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Vertex, frons, mesoscutum and scutellum shiny, impunctate (a); mesopleuron
largely yellow and without distinct coarse punctures (b); second metasomal ster-
num yellow on basal two-thirds (c)....... Ropalidia opifex van der Vecht, 1962

4’»

Vertex, frons, mesoscutum and scutellum dull, finely punctulate with rather
large, shallow, flat-bottomed punctures (aa); mesopleuron black with less ex-
tensive yellow pattern (bb, bb’) and with distinct coarse punctures (bb, bb’);
second metasomal sternite black with small yellow spots (cc), but more exten-
sively yellow in R. ornaticeps (CC) ...cuvvvnuiueucuiinininiiiiiicieeccceeeee 20

Occipital carina sinuate near middle level of eye (a); clypeus yellow with an
isolated black medial spot (b); apical part of first metasomal tergite compara-
tively wide (beyond spiracle slightly wider than long) and spiracle invisible
in dorsal view (c); basal slender part of first metasomal tergite rather short
in lateral and ventral view, rising directly from posterior end of reception of
propodeal suspensory ligament (d).......... Ropalidia flavopicta Smith, 1857

Occipital carina evenly curved near middle level of eye (aa); clypeus entirely
yellow (bb) or a large black spot (bb’); apical part of first metasomal tergite
comparatively slender (beyond spiracle longer than wide or quadrate) and
spiracle visible in dorsal view (cc); basal slender part of first metasomal tergite
longer in lateral and ventral view, rising further away from propodeal suspen-
sory ligament (dd).......ccceiiiiiiiiiiiic e 21
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Gena yellow, except upper half of occipital carina black (a); clypeus entirely
yellow (b); mesopleuron with extensive yellow pattern (c) as second sternite
(d) e Ropalidia ornaticeps (Cameron, 1900), rec. n.

Gena mainly black anteriorly and posteriorly, but medially yellow (aa); cl-
ypeus with a large triangular black medial spot (bb); mesopleuron with re-
stricted yellow pattern (cc); second sternite black except a narrow yellow
band apically (dd)............ Ropalidia malaisei van der Vecht, 1962, rec. n.

Distribution records and taxonomic remarks

Ropalidia artifex (de Saussure, 1854), rec. n.
htep://species-id.net/wiki/Ropalidia_artifex
Figure 1A

Icaria artifex de Saussure, 1854: 2306. Type locality: Java.

Ropalidia artifex; Dover 1931: 257.

Ropalidia artifex artifex; van der Vecht 1941: 110.

Ropalidia artifex fuscata van der Vecht 1941: 136. Type locality: N. Sumatra.

Specimens examined. CHINA: 3 @ (NWUM), Yaoqu, Mengla, Yunnan, 28-30.
ix.2010, JL Tan; 1 @ (NWUM), Longmen, Shangyong, Yunnan, 26.ix.2010, JL Tan;
1 @ (ZJUH), Jinghong Forestry Park, Yunnan, 31.vii.2003, J Lu (no. 20045916);
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5 @ (ZJUH), Fugong, Yunnan, 24.viii.2003, Q Li (no. 20046662, -4, -6, -8, -70);
1 Q (ZJUH), Mt. Youle, Yunnan,17.iv.1981, JH He (no. 811876); 1 Q@ (ZJUH),
Shuangjiang, Yunnan, 21.iv.1981, coll. JH He (no. 813609); 2 @ + 8 4 (ZJUH),
Tongzhong, Shiwandashan, Guangxi, 3.xii.2001, ZF Xu (no. 200299714, -77-79,
-80-82). INDONESIA: 2 @ (RMNH), W. Java: Djampang Tengah, 1634, M Walsh;
1 4 (RMNH), Udjung Kulon, Tjidaon, Java, 29.xi.1951, AMR Wegner. VIETNAM:
1 @ (RMNH), S. Vietnam: Dak Lak, Chu Yang Sin N.P., 50 km S. Buon Ma Thuot,
Krong K’Mar, 550-600 m, 23-25.x.2005, near rainforest, C van Achterberg & R de
Vries; 1 @ (RMNH), id., but 590-840 m, 22-26.x.2005, Malaise traps 13-23; 1 &
(RMNH), N. Vietnam: Viet Try, Thuong Cuu, near Thanh Son, 20°59'N, 105°8'E,
350—400 m, 12-16.x.1999, R de Vries. MYANMAR: 8 @ + 1 & (RMNH), S. Shan
state, Burma, 1500 m, Taunggyi, 1.viii-13.x.1934, R Malaise.

Remarks. Some specimens have the apical margin of the second metasomal tergite
flattened, not convex as in typical specimens. In the species R. artifex, there are two
subspecies e.g. R. a. artifex and R. a. fuscata van der Vecht 1941. Up to date, no dis-
tinct morphological differences between them were found, and it is hard to formally
treat them as two distinct species (van der Vecht 1962, Nguyen et al. 2006). The Chi-
nese specimens belong all to R. a. artifex.

Distribution. China (Yunnan, Guangxi); Borneo; Java; Myanmar; Malay Penin-
sula; Sumatra; Vietnam (Kojima and Carpenter 1997 and updated to 2006, Nguyen
et al. 2000).

Ropalidia bicolorata van der Vecht, 1962
http://species-id.net/wiki/Ropalidia_bicolorata
Figure 1B

Paraicaria bicolor Gribodo, 1892: 249 (preoccupied by Ropalidia bicolor (Smith 1865)).
Type locality: Myanmar (Chan Yoma).

Ropalidia bicolorata bicolorata van der Vecht, 1962: 38.

Ropalidia bicolorata parvula van der Vecht, 1962: 38, 39. Type locality: N. Borneo
(Bettotan near Sandakan). Syn. by Nguyen et al. 2006.

Ropalidia bicolorata shiva Das & Gupta, 1984: 428 (nomen nudum); 1989: 153. Type
locality: India (Tripura). Syn. by Kojima et al. 2007.

Specimens examined. 1 © (RMNH), syntype of P bicolor, Chan Yoma, with a red
handwritten label: Paraicaria bicolor det. Gribodo. MYANMAR: 1 @ (RMNH), Bur-
ma, S. Shan States, 1500 m, Taunggyi, i.viii.-22.ix.1934, R Malaise. CHINA: 9 @
(NWUM), Longmen, Shangyong, Yunnan, 26-27.ix.2010, JL Tan; 2 @ (NWUM),
Yaoqu, Mengla, Yunnan, 28-30.ix.2010, JL Tan; 1 @ (GSFA), Xishuangbanna, Wang-
tianshu, Yunnan,23.iv.2002, SP Sun; 3 @ (ZJUH), Ruili, Yunnan, 29.iv.1981, JH He,
no. 811457, 811458, 811458; 1 @ (ZJUH), Mengxiu, Ruili, Yunnan, 2-6.v.1981, JH
He, no. 813071; 1 @ (ZJUH), Menglian, Yunnan, 19.iv.1981, JH He, no. 812639.
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CHINA
Yunnan

CHINA: Yunnan

o
CHINA: Hong Kong

CHINA: Yunnan S.INDIA: Madras

C. FLORES: Moni CHINA: Yunnan

Figure 1. Ropalidia spp., habitus (). A Ropalidia artifex (de Saussure, 1854) B Ropalidia bicolorata
van der Vecht, 1962 € Ropalidia cyathiformis (Fabricius, 1804) D Ropalidia fasciata (Fabricius, 1804)
E Ropalidia flavopicta (Smith, 1857) F Ropalidia hongkongensis (de Saussure, 1854) G Ropalidia malaisei
van der Vecht, 1962 H Ropalidia marginata (Lepeletier, 1793) | Ropalidia mathematica (Smith, 1860)
) Ropalidia obscura Gusenleitner, 1996.
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THAILAND: 1 @ (RMNH), Thailand, Doi Inthanon, 8.i.1958, Umesao. MALAY-
SIA: 1 @ (RMNH), N. Borneo: Bettotan, near Sandakan, 26.vii.1927 (paratype of
Ropalidia bicolorata parvula van der Vecht, 1962).

Remarks. Among the specimens from China, there are two colour forms, parvula
and the nominate species bicolorata.

Distribution. China (Yunnan); Borneo; India; Malaysia; Myanmar; Thailand;
Vietnam. (Kojima and Carpenter 1997 and updated to 2006, Nguyen et al. 2000,
Kojima et al. 2007).

Ropalidia binghami van der Vecht, 1941
http://species-id.net/wiki/Ropalidia_binghami

Icaria sumatrae; Bingham, 1897: 387 (misidentification).

Ropalidia binghami van der Vecht, 1941: 113. Type locality: Thailand (Siam).
Ropalidia binghami binghami; van der Vecht 1962: 8.

Ropalidia sumatrae sumatrae; Lee 1982: 88, 1985: 50.

Specimens examined. 1 ©, Luang Prabang, Hat Thoun, Siam, 10. xi.1917, RV De
Salvaza (holotype, BMNH) 14, Mergui, Tenasserim, May 1890, CT Bingham (allot-
ype, BMNH. “This specimen bears a label in Bingham’s handwriting: “/earia cotonata
White §”).

Remarks. No specimens from China were available, but this species is included in
the key because it has been listed for China by Lee (1982, 1985) as Ropalidia (Anthre-
neida) sumatrae sumatrae (\Weber). Considering the description and illustration of Lee
(1982, 1985), we agree with Kojima and Carpenter (1997) and Kojima (2006) that it
most likely concerns Ropalidia binghami van der Vecht, 1941.

Distribution. China (Guangdong); Myanmar; Thailand. (Kojima and Carpenter
1997 and updated to 2006, Lee 1982, 1985).

Ropalidia birmanica van der Vecht, 1962
htep://species-id.net/wiki/Ropalidia_birmanica

Ropalidia taiwana birmanica van der Vecht, 1962: 23. Type locality: Myanmar.
Ropalidia birmanica: Kojima et al. 2007: 382.

Specimens examined. MYANMAR (specimens collected by R. Malaise are paratypes
of R taiwana birmanica): 1 3 + 1 @ (RMNH), S. Shan States, road 40 km. E. of
Tannggyi, 25.ix.~13.x.1934, R Malaise; 2 ¢ (RMNH), Burma, S. Shan States, 1500
m, Tannggyi, 1.viii-22.ix.1934, R Malaise; 2 @ (RMNH), N. East Burma, Sadon,
1200 m, 28.vi-5.vii.1934, R Malaise; 1 @ (RMNH), Sukii, 75 km, E. of Mouimein,
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Tenasserim, 600 m, 27-31.x.1934, R Malaise; 2 @ (RMNH), Nam Tamai valley,
Upper Burma, 3000 ft, 27°42'N, 97°54'E, 26.viii.1938, R Kaulback, B.M. 1938-741.
CHINA: 1 @ (ZJUH), West Mt. Tianmu, Lin’an, Zhejiang, vi.1994, no. 940007, JH
He; 1 @ (ZJUH), Mt. Jiulong, Huishui, Guizhou, 11.vi.2010, JL Tan.

Distribution. China (Guizhou, Fujian, Zhejiang), Myanmar. (Kojima and Car-
penter 1997 and updated to 2006, Kojima et al. 2007).

Ropalidia cyathiformis (Fabricius, 1804), rec. n.
htep://species-id.net/wiki/Ropalidia_cyathiformis
Figure 1C

Eumenes cyathiformis Fabricius, 1804: 289. Type locality: Java.
Ropalidia cyathiformis; van der Vecht 1941: 104.

Specimens examined. INDONESIA: 1 @ (RMNH), Java, Malang, 11.iv.1930, JG
Betrem. CHINA: 1 @ (NWAM), Xishuangbanna, Mengla, Yunnan, 20.iv.1982, JR
Zhou & SM Wang.

Distribution. China (Yunnan); Bali; India; Java; Lombok; Nepal; Malay Penin-
sula; Myanmar; Philippine Islands; Sumba, Sulawesi, Sri Lanka; Thailand; Vietnam.
(Kojima and Carpenter 1997 and updated to 2006, Kojima et al. 2007).

Ropalidia fasciata (Fabricius, 1804)
http://species-id.net/wiki/Ropalidia_fasciata
Figure 1D

Eumenes fasciata Fabricius, 1804: 290. Type locality: Java.

Polistes bioculata Fabricius, 1804: 278. Type locality: Nova Cambria.
Icaria picta de Saussure, 1854: 238. Type locality: India (Le Bengale).
Ropalidia fasciata; van der Vecht 1959: 245.

Specimens examined. 1 ¢ (ZMUC), with three handwritten labels “Lectotype,
J.v.d.Vecht, 19577, “Ropalidia fasciata (F.) & = picta (Sauss.) det. v d Vecht, 19577, “E:
Jasciata, O. Java”, and a red label: “Type”, ZMUC 00241458. CHINA: 2 @ (ZJUH),
Songtao Reservoir, Hainan, 17.vii.2002, ZF Xu (no. 20029573-4); 2 &' + 7 ¢ (CA-
TAS), Nada, Danzhou, Hainan, N 19°05'17", E109°34'50", 143 m; 1 @ (NWUM),
Yaoqu, Mengla, Yunnan, 30.ix.2010, JL Tan; 1 3 (NWUM), Longmen, Shangyong,
Yunnan, 27.ix.2010, JL Tan; 1 @ + 2 & (ZJUH), Kaiyuan, Yunnan, v.1978, no.
780497, 780497, 780496, Y Huang; 1 @ (ZJUH), Kaiyuan, Yunnan,1984, no.
841202, YC Liao; 1 @ (ZJUH), Longchuan, Yunnan, 1981, no. 814945, SL Tao; 1 ©
(ZJUH), Yunjiang, Yunnan, 4.iv.1981, no. 811491, JH He; 1 @ (RMNH), Canton (=
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Guangzhou); 1 @ (RMNH), Canton, 12.xi.1932; 2 @ (ZJUH), Fengkai, Guangdong,
16-18.v.1992, no. 921925, JH He; 1 @ (RMNH), Foochow (= Fuzhou), Kellogg; 2
& (RMNH), Canton, 10.xi.1932, O Piel, no. 5.13.10.61, (with a handwritten label:
“Ropalidia variegata, det. O Piel, 1935”); 4 @ (RMNH), N. Sanya, Gainan, Formosa,
ii.1909, (labelled: Ropalidia picta Sauss., det. J v d Vecht ’33); 8 @ (RMNH), Anping,
Formosa, vii.1911, H Sauter (labelled: /caria bioculata, det. Schulthess and R. picta
(Sauss.), det. J v d Vecht, 1940); 2 @ (RMNH), Taihorin, Formosa, vii.1911, H Sau-
ter, (labelled: R. variegata, det. Schulthess); 6 & + 1 @ (RMNH), id., but 7.xii.1911;
4 & (RMNH), id., but labelled “Ropalidia picta (Sauss.), det. ] v d Vecht, 19407; 1
& (RMNH), Formosa, Taihorinsho, H Sauter; 1 & (ZJUH), Longquan, Zhejiang,
20.vii.1965, no. 65053.6, JH He & DD Jin; 1 @, (ZJUH) Jingning, Zhejiang, vii.1994,
no. 943782, SF Ye; 1 @ (ZJUH), Suichang, Zhejiang, 4. vii.1980, no. 833877; 1 Q@
(ZJUH), Mt. Jiulong, Suichang, Zhejiang, 18.vii.1994, no. 944048, JH He. MALAY-
SIA: 1 @ (RMNH), N. Borneo, Sabah, 6 km S of Nabawan, near old airstrip 116°.27'E,
5°.2'N, 400 m, 24.vi.1987, ] Huisman.

Distribution. China (Fujian, Guangdong, Hainan, Hong Kong, Taiwan, Yun-
nan, Zhejiang); Bali; Bangka; Borneo; Flores; India; Java; Kariman Djava I.; Myan-
mar; Nepal; Nias; Malay Peninsula; Sumatra; Timor; Palawan; Ryukyu Islands; Phil-
ippines (Palawan); Sri Lanka; Thailand; Vietnam. (Kojima and Carpenter 1997 and
updated to 2006, Kojima et al. 2007, Barthélémy 2008).

Ropalidia flavopicta (Smith, 1857)
http://species-id.net/wiki/Ropalidia_flavopicta
Figure 1E

Icaria flavopicta Smith, 1857: 99. Type locality: Borneo.
Ropalidia flavopicta; Bequaert 1918: 246.
Ropalidia flavopicta flavopicta; van der Vecht 1962: 42.

Specimens examined. MALAYSIA: 1 & (RMNH), S. Sabah, near Long Pa Sia, ¢
1010 m, 25.xi.—8.xii.1987, Mal. trap, C van Achterberg; 1 3 (RMNH), S. Sabah,
Beaufort, 0°20'S 115°43'E, 1.iv.1987, Jvan Tol & ] Huisman; 1 @ (RMNH), Sa-
bah, Brumas NBT, 23-27.iv.1973, KM Guichard. INDONESIA: 1 @ (RMNH), W.
Sumatra, Padangpanjang, 1.v.1988, 0°30'S, 100°26'E, R Hensen (labelled Ropalidia
Sflavopicta (Smith, 1857) by J. Kojima in 1996).

Remarks. No specimens from China were available in the present study, but this
species was reported from China by Liu (1936-37). Van der Vecht (1962) recognized
eight subspecies of Ropalidia flavopicra. The identification characters of the species R.
Sflavopicta were not well enough defined before Kojima (1982, 1996a) re-examined the
eight subspecies and concluded that eight valid species are involved. Therefore, the
presence in China needs reconfirmation.



20 Jiang-Li Tan et al. | ZooKeys 391: 1-35 (2014)

Distribution. China (Hong Kong); Borneo; Malay Peninsula; Sumatra; Vietnam.
(Liu 1936-37, van der Vecht 1962, Kojima 1996a, Kojima and Carpenter 1997 and
updated to 2006, Nguyen et al. 2000).

Ropalidia hongkongensis (de Saussure, 1854)
http://species-id.net/wiki/Ropalidia_hongkongensis
Figure 1F

Icaria hongkongensis de Saussure, 1854 : 239. Type locality: China (Hong Kong).

Ropalidia hongkongensis hongkongensis Das & Gupta, 1983: 418; Das and Gupta 1989:
111.

Ropalidia hongkongensis juncta van der Vecht, 1941: 141. Type locality: W. Java. Syn.
by Nguyen et al. (2000).

Specimens examined. CHINA: 1 & (BMNH), Hummocks, Hainan, 24.v.1936, G.
Ros, (allotype of R. hongkongensis); 1 § (BMNH), Hongkong Peak, c. 1300 ft, 14-17.
ix.1937, Miss Hurford, B.M. 1938-426; 9 @ + 5 & (NWUM, RMNH), Yaoqu,
Mengla, Yunnan, 28, 30.ix.2010, JL Tan; 2 € (ZJUH), Hongmao Village, Yuanmen,
Baisha, Hainan, 29.iv.2010, J.L. Tan; 1 @ + 2 & (GSFA), Quannan, Jiangxi, 27 xi.
& 1.xii.2010, SC Li; 1 & (ZJUH), Mt. Yunji, Xinfeng, Guangdong, 19.vi.2002, no.
20029072, ZF Xu; 1 @ (ZJUH), Chengjia, Yangshan, Guangdong, 25.vii.2002, no.
20029350, ZF Xu; 1 @ (ZJUH), Shaoguan, Guangdong, 12.ix.1992, no. 921802, JH
He; 1 @ (ZJUH), Fengkai, Guangdong,v.1992, no. 924296, XX Chen.

Distribution. China (Guangdong, Hainan, Hong Kong, Jiangxi, Yunnan); Bang-
ka; India; Java; Myanmar; Vietnam. (Kojima and Carpenter 1997 update to 20006,
Nguyen et al. 2006, Kojima et al. 2007).

Ropalidia malaisei van der Vecht, 1962, rec. n.
htep://species-id.net/wiki/Ropalidia_malaisei
Figure 1G

Ropalidia malaisei van der Vecht, 1962: 42, 65; Das and Gupta 1983: 427; 1989: 113,
151; Gusenleitner 1996: 16; Kojima 1996a: 325, 328, 340. Type locality: Myanmar.

Specimens examined. MYANMAR: 4 & (RMNH), N. East Burma: Sadon, 1200
m, 28.vi-5.vii.1934, R. Malaise (paratypes of R. malaisei). CHINA: 1 @ (NWUM),
Longmen, Shangyong, Yunnan, 26.ix.2010, JL Tan; 20 @ (ZJUH, RMNH), Xish-
uangbanna Forestry Park, Yunan, 31.vii. 2003 (no. 20045871, -74, -76, -77-82 (-79
in RMNH), -84-91, -93, -95), Q Jiang.
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Remarks. The yellow stripes of the mesoscutum are lacking in some individuals.
Distribution. China (Yunnan), Myanmar. (Kojima and Carpenter 1997 and upda-
ted to 20006).

Ropalidia marginata (Lepeletier, 18306)
http://species-id.net/wiki/Ropalidia_marginata
Figure 1H

Vespa ferruginea Fabricius, 1793: 280 (junior primary homonym of Vespa ferruginea
Gmelin, 1790). Type locality: India.

Ropalidia ferruginea; Bequaert 1918: 247.

Epipona marginata Lepeletier, 1836: 541. Type locality: “Inde”.

Ropalidia marginata marginata; van der Vecht 1941: 109, 117.

Ropalidia marginata indica van der Vecht, 1941: 121 (replacement name for Vespa fer-
ruginea Fabricius, 1793).

Ropalidia marginata sundaica van der Vecht, 1941: 122. Syn. by Nguyen et al. 2006.

Icaria jucunda Cameron, 1898: 46.

Ropalidia marginata jucunda (Cameron, 1898): van der Vecht 1941: 104. Syn. by
Nguyen et al. 2006.

Specimens examined. VIETNAM: 1 @ (RMNH), S. Vietnam: Dak Lak, Chu Yang
Sin N.P. 50 km S. Buon Ma Thuot, Krong K’Mar, 550-600 m, 23-25.x.2005, near
rainforest, C van Achterberg & R de Vries; 1 & (RMNH), S. Vietnam: Déng Nai, Cat
Tien N.P., Head Quarters, 3.x.2005, at light, C van Achterberg & R de Vries. INDIA:
1 9 (RMNH), S. India, Madras State, Coimbatore, 1400 ft., v.1960, P Susai Nathan;
1 @ (RMNH), Madras, India; 1 & (RMNH), India, Ajanda, 13.vii.1978, ] Timor.
INDONESIA: 1 @ + 1 & (RMNH), Java, Malang, Kawi, iv.1933, JG Betrem. SRI
LANKA: 1 4 (RMNH), Col. Dist., Colombo, 50 ft., museum gardens, 15.i.1977, KV
Krombein & P Fernando.

Remarks. No specimens from China were available in the present study, but
this species was reported from China by Lee (1982, 1985) as Ropalidia (Anthrenei-
da) ferruginea (Fabricius). However, Lee’s (1982, 1985) description and illustration
are far from suffcient to define the species. Barthélémy (2008) recorded it from
Hong Kong.

Distribution. China (Guangdong, Hong Kong); Australia (Thursday Islands,
Queensland); Bali; Bangka; Borneo; India; Java; Kariman Djava I.; Lombok; Malay
Peninsula; Mariana Islands; Myanmar; New Britain; New Guinea; Pakistan; Palau
Islands; Philippine Islands; Sri Lanka; Sulawesi; Sumatra; Sumba; Sumbawa; Talud
Islands; Tukang Besi Islands; Vietnam; Volcano Islands. (Lee 1982, 1985, Kojima and
Carpenter 1997 and updated to 2006, Kojima et al. 2007, Barthélémy 2008).
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Ropalidia mathematica (Smith, 1860)
http://species-id.net/wiki/Ropalidia_mathematica
Figure 11

Polybia mathematica Smith, 1860: 90. Type locality: Sulawesi (Makassar).

Ropalidia mathematica mathematica; van der Vecht, 1941: 110.

Ropalidia mathematica binotata van der Vecht, 1941: 131. Syn. by Kojima et al. (2005).
Icaria nigroplagiata Cameron, 1900: 498.

Ropalidia mathematica nigroplagiata; van der Vecht, 1941: 104. Syn. by Kojima et al. (2005).
Ropalidia mathematica sumbaensis van der Vecht, 1962: 20. Syn. by Kojima et al. (2005).

Specimens examined. INDONESIA: 1 © (RMNH), W. Flores, Rana Mese, 1300 m,
21xi.1949, Dr. Biihler & Dr. Sutter (labeled as Ropalidia mathematica mathematica
Smith, van der Vecht in 1956); 1 @ (RMNH), Moni, C. Flores, Wolowaru, 11.xi.1949,
Dr. Biihler & Dr. Sutter; 16 @ + 7 & (RMNH), Timor, Wiencke; 5 & (RMNH), Ba-
tavia [= Jakarta], v.1908, E Jacobson; 1 & (RMNH), Java, Mt. Gede, Tapos, 800 m,
viii.1933, ] v d Vecht; 2 @ (RMNH), W. Java, Pelabuan Ratu, 5-6.viii.1972, 0-50 m, J
vd Vecht. SRI LANKA: 1 & (RMNH), Col. Dist., Gamaha Botanic Garden, 28.i.1979,
KV Krombein, PB Karunaratne, T Wijesinhe, S Siriwardane & T Gunawardane (labeled
Ropalidia marginata marginata (Lep.) by van der Vecht in 1979).

Remarks. No specimens from China were available in the present study, but the species
was reported from China (Hong Kong) by Barthélémy (2006, 2008). However, according
to his pictures, at the base of the first metasomal tergum is a pair of distinct yellow lateral
stripes as in typical R. stigma. Therefore, the presence in China needs reconfirmation, but its
presence in Vietnam and Thailand indicates that this species may occur in southern China.

Distribution. ?China (Hong Kong), India, Thailand, Vietnam, Bangka, Sumatra,
Java, Kariman Djava Isl., Bali, Lombok, Sumbawa, Flores, Sumba, Timor, Sulawesi.
(Kojima and Carpenter 1997 and updated to 2006, Kojima et al. 2007).

Ropalidia obscura Gusenleitner, 1996, rec. n.
htep://species-id.net/wiki/Ropalidia_obscura
Figure 1]

Ropalidia obscura Gusenleitner, 1996: 15; Kojima and van Achterberg 1997: 10. Type
locality: Thailand.

Specimens examined. CHINA: 3 @ (NWUM), Mengla, Yaoqu, Yunnan, 27-30.
ix.2010, JL Tan; 1 @ (NWUM), Longmen, Shangyong, Yunnan, 26.ix.2010, JL Tan;
1 @ (NWUM), Banna, Menglun, Yunnan, 5.x.2010, JL Tan. THAILAND: 1 @
(RMNH), 50 km SW Loei (17°20'N, 101°20'E), Phu Rua N. P, 14.vii.1986, R Hen-
sen; (labeled Ropalidia obscura Gusenleitner, 1996, by ] Kojima in 1996).

Distribution. China (Yunnan), Thailand. (Kojima and Carpenter 1997 and upda-
ted to 2000).
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Ropalidia opifex van der Vecht, 1962
http://species-id.net/wiki/Ropalidia_opifex
Figure 2A

Ropalidia opifex van der Vecht, 1962: 42; Richards 1978: 128; Lee 1982: 86; 1985: 406,
51; Kojima 1996a: 325, 328. Type locality: Malaya (Penang).

Specimens examined. MALAYSIA: 1 @ (RMNH), Penang Hill, Penang, 2500 ft,
27.1.1959, H.T. Pagden (paratype of R. gpifex). INDONESIA: 1 @ (RMNH), E. Bor-
neo, Begen River, Tabang, 26.ix.1956, AMR Wegner.

Remarks. No specimens from China were available in the present study, but this
species was reported from China by Lee (1982, 1985).

Distribution. China (Yunnan); Borneo; Malay Peninsula. (Kojima and Carpenter

1997 and updated to 20006).

Ropalidia ornaticeps (Cameron, 1900), rec. n.
http://species-id.net/wiki/Ropalidia_ornaticeps
Figure 2B

Icaria ornaticeps Cameron, 1900: 496. Type locality: India.
Ropalidia flavopicta ornaticeps; van der Vecht 1962: 49.
Ropalidia ornaticeps; Yoshikawa et al. 1969: 167; Kojima 1996a: 325.

Specimens examined. CHINA: 1 @ (CATAS), Nada, Danzhou, Hainan,19°5'17"N,
109°34'50"E, 143 m. VIETNAM: 46 @ + 1 & (RMNH, IEBR), Déng Nai, Cit Tien
N.P., Mal. traps, x.2005 & iv.—v.2007, C van Achterberg & R de Vries; 1 4 (RMNH),
Thua Thien Hué, Phong Dién N.R., 23.iii. —6.iv.2001, Mal. traps 6-9, C van Achter-
berg & R de Vries. THAILAND: 3 @, (RMNH), Chiang Khan, 17.vii.1986, R Hens-
en, with a label "Ropalidia ornaticeps (Cameron, 1900), det. ] Kojima, 1996".

Remarks. The clypeus is completely yellow, but sometimes with a small black
spot; the occipital carina is variable, sometimes the carina is bent anteriorly as in Ro-
palidia flavopicta.

Distribution. China (Hainan); Cambodia; India, Malay Peninsula; Myanmar; Thai-
land; Vietnam. (Kojima and Carpenter 1997 and updated to 2006, Kojima et al. 2007).

Ropalidia parartifex Tan & van Achterberg, sp. n.
http://zoobank.org/F28CA4A3-0334-448E-B363-2AC1BB46DCOA
http://species-id.net/wiki/Ropalidia_parartifex

Figures 2C, 3

Holotype. @ (NWUM), CHINA: Longmen, Shangyong, Yunnan, 27.ix.2010, JL
Tan. Paratypes: 2 @ + 1 & (NWUM, RMNH), same data as holotype; 1 @ (GSFA),
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BORNEO: Tabang

A Paratype

THAILAND: Phu Rua

CHINA: Yunnan

\Ssam
Holotype Khasian Hills

CHINA: Tibet CHINA: Yunnan

G CHINA: Yunnan MALAYA: Johore

INDIA: Poona
Holotype

CHINA: Fujian

Figure 2. Ropalidia spp., habitus (?). A Ropalidia opifex van der Vecht, 1962 B Ropalidia ornaticeps
(Cameron, 1900) € Ropalidia parartifex Tan & van Achterberg, sp. n. (holotype) D Ropalidia rufocol-
laris (Cameron, 1900) E Ropalidia santoshae Das & Gupta, 1989 F Ropalidia scitula (Bingham, 1897)
G Ropalidia stigma (Smith, 1858) H Ropalidia sumatrae (Weber, 1801) | Ropalidia taiwana Sonan, 1935
) Ropalidia variegata (Smith, 1852).
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? -
Figure 3. Ropalidia parartifex Tan & van Achterberg, sp. n. A-E Female (?): A Head, frontal view
B Head and mesosoma, dorsal view € Right fore wing D Propodeum and first metasomal segment,

dorsal view E Second metasomal segment to the end, dorsal view F=J Male (J): F Head, frontal view
G Head, dorsal view H Right antenna I Metasomal, latral view J Penis, lateral view.
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Xishuangbanna, Wangtianshu, Yunnan, 610 m, 23.iv. 2002, SP Sun; 2 & (ZJUH),
Jinghong Forestry Park, Yunnan, 31.vii.2003, no. 20045919, 20045938, ] Lu; 2
Q (ZJUH), Mt. Youle, Yunnan,17.iv.1984, no. 811874, 811873, JH He; 1 @ + 2
& (NWUM), Banna, Menglun Yunnan, 6.x.2010, JL Tan; 4 4 (NWUM), Yaoqu,
Mengla, Yunnan, 28.ix.2010, JL Tan. THAILAND: 1 @ (RMNH), Chieng Dao,
19.1.1958, K. Yoshikawa (identified as Ropalidia artifex (Sauss.) var. by van der Vecht
in 1960); 1 @ + 1 & (RMNH), Siam, Chiangmai, 23.x.1922, F.4560, F.4571 (the
female has the first tergite entirely black).

Diagnosis. The new species is similar to R. artifex, but differs as follows: clypeus of
female largely black and apically yellow (yellow with a black arrow-shaped mark in R.
artifex); second metasomal tergum entirely black and strongly swollen subapically (with
yellow apical band apically and weakly swollen subapically); male genitalia: proximal
margin of penis gradually contracted in dorsal view and with a comparatively small hook
in ventral view (abruptly contracted in dorsal view and with a large hook in ventral view).

Description. @, length of body (head + mesosoma + metasomal segments I-1I)
11-12 mm, fore wing 10.5-12 mm.

Head. Head in frontal view about 1.2 x as wide as high; in dorsal view 2.2 x as
wide as long, straightly contract behind eye, emarginate posteriorly, about 1.1 x as
broad as mesonotum (including tegulae). Gena in lateral view about 0.7 x as wide as
eye; occipital carina present completely, slightly sinuate laterally (Fig. 2C). Posterior
ocelli slightly closer to each other than to anterior ocellus; OOL (posterior ocellus-
ocular distance):diameter of ocellus:POL (distance between the two posterior ocelli)
= 10:4:3. Inner eye margins converging ventrally, about 1.25 x further apart at vertex
than at clypeus. Clypeus weakly convex, pointed apically, nearly 1.1 x wider than
high. Inter-antennal distance slightly shorter than antenna-ocular distance. Antenna
about 4.0 mm long, gradually thickened apically; scape slightly curved, about 4.4 x
as long as its apical width; third article slightly more than 3.3 x as long as its apical
width, about as long as fourth, fifth and sixth articles combined; terminal article bullet-
shaped, about 1.2 x as long as its basal width (Fig. 3A).

Mesosoma. Mesosoma robust, in dorsal view about 1.4x as long as wide (Fig. 3B).
Pronotum in dorsal view broadly and weakly rounded anteriorly, with lateral sides
diverging posteriorly in straight lines; ventral corner gradually narrowed (Figs. 2C,
3B); pronotal carina raised entirely and sinuate laterally. Scutellum trapezoid, strongly
convex. Posterior face of propodeum weakly convex, without median complete fur-
row, slightly depressed in front of orifice (Fig. 3D).

Metasoma. First segment elongate, about 3.5 x as long as high, 2.5 x as long as wide,
weakly widening posteriorly from level slightly anterior to spiracle, widest at two thirds of
its length and slightly contracted apically. Profile of second sternite in lateral view curved
in anterior two thirds, with second tergite strongly swollen subapically (Fig. 3D, E).

Sculpture. Body covered with fine tomentum except in apical half of clypeus and
with sparse setae. Clypeus, front, antero-ventral area of mesopleuron, metapleuron and
sides of propodeum with scattered fine punctures; vertex, pronotum, mesoscutum,
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scutellum and postero-dorsal area of mesopleuron reticulate-rugose; posterior face of
propodeum densely striate; first metasomal tergite shiny, with fine and sparse punctures
on anterior half, and dense punctures on its posterior half; second-sixth metasomal seg-
ments dull, with dense punctures.

Colour (Fig. 2C). Body black to blackish brown with irregular reddish brown
patches on the following parts: upper half of clypeus, ventral part of ocular sinus, gena,
pronotum, mesopleuron antero-dorsally and propodeum laterally, but clypeus apically,
mandible basally, tegula, propodeum valve and basal narrow part of second metasomal
segment yellowish brown; apical half of first metasomal segment reddish brown. Coxa
basally with irregular small yellow stripes. Fore wing slightly brown tinged with pter-
ostigma yellowish brown; marginal cell and median cell apically dark brown (Fig. 3C).

Male (Figs 3F-]). Similar to female but head more transverse, in frontal view about
1.25 x as wide as high; in dorsal view 3.3x as wide as long, directly contracted behind
eyes (Figs 3F, G). Antenna with 13 articles, third to terminal articles with slightly
raised tyloids (Fig. 3H). Frons, clypeus, mandible, ventral antenna and antero-ventral
area of mesopleuron yellow. Male genitalia (Fig. 3]): proximal margin of penis gradu-
ally contracted in dorsal view and curved slightly into a hook in ventral view.

Etymology. The species name is derived from “para” (Latin for “near”) and “ar-
tifex”, because it is similar to Ropalidia artifex.

Distribution. China (Yunnan); Thailand.

Ropalidia rufocollaris (Cameron, 1900)
http://species-id.net/wiki/Ropalidia_rufocollaris
Figure 2D

Icaria rufocollaris Cameron, 1900: 497. Type locality: India (Khasia Hills).

Ropalidia rufocollaris rufocollaris; Das and Gupta 1983: 421; 1989: 125.

Ropalidia rufocollaris atrata van der Vecht, 1941: 139. Type locality: Thailand (Siam
Doi Setep). Syn. by Nguyen et al. (2000).

Specimens examined. CHINA: 1 @ (RMNH), Tibet, Khamba Jong, FA.M. INDIA: 1
? + 1 & (RMNH), Khasia Hills, Assam; 1 ¢ (RMNH), British Sikkim, 200 m, valley
at Tista Bridge, 8-15.xii.1934, R Malaise; 1 © (RMNH), E. Himalayas, Pashok, 2000
ft, Darjiling district, 11.vi.16, LC Hartless; 1 @ (RMNH), India, Lushai Hills, Miso
district, Thingsat, 2000-3500 ft, 9-10.ix.1960, F Schmid. MYANMAR: 1 &' (RMNH),
Burma: Washaung, 20 km, East of Myitkyina, ¢ 200 m, 14.vii.1934, R Malaise; 1 ¢
(RMNH), Nord East Burma: Punkatang, road Sadon-Myitkyina, 8.vii.1934, R Malaise.

Remarks. Occipital carina is curved forward ventrally and the gena narrow ven-
trally; the propodeum has the yellow stripes merged, but are sometimes lacking.

Distribution. China (Tibet); India; Laos; Myanmar; Thailand; Vietnam. (Kojima
and Carpenter 1997 and updated to 2006, Kojima et al. 2007).
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Ropalidia santoshae Das & Gupta, 1989, rec. n.
http://species-id.net/wiki/Ropalidia_santoshae
Figure 2E

Ropalidia santoshae Das & Gupta, 1983: 422. Nomen nudum.
Ropalidia santoshae Das & Gupta, 1989: 111, 123, 156; Kojima et al. 2007: 382. Type
locality: India.

Specimens examined. INDIA: 1 @ (RMNH), Sikkim, Kambur, 3280 ft, 15.viii.1959,
F. Schmid; 1 @ (RMNH), Assam, Div. Kamens, Bokhar, 2200-2500 ft, 28.v.1961, F
Schmid (both paratypes labelled “Ropalidia santoshae Das L. 1., det. ] v d Vecht, 1981).
CHINA: 1 @ (NWUM), Motuo, Tibet, 29°19'37.5"N, 95°19'44.6"E, 15.viii.2011,
HL Yang & JB Wang; 10 @ (NWUM), with same locality data, but 10.vii.2013, T Li.

Remarks. The specimens from China agree well with the examined paratypes from India.

Distribution. China (Tibet); India. (Kojima and Carpenter 1997 and updated to
2006, Kojima et al. 2007).

Ropalidia scitula (Bingham, 1897), rec. n.
http://species-id.net/wiki/Ropalidia_scitula
Figure 2F

Icaria scitula Bingham, 1897: 387. Type locality: India (Sikkam).
Ropalidia scitula: van der Vecht 1941: 110, 142; Das and Gupta 1983: 428; Das and
Gupta 1989: 113, 152, 172; Kojima et al. 2007: 389.

Specimens examined. INDIA: 1 ¢ (RMNH), India, Kulara, Kumaon, 12000 ft,
4.viii.1958, F Schmid. MYANMAR: 1 @ (RMNH), Carin Cheb4, Karen Hills,
Kayin State, 900—1000 m, 5.viii.1988, L Fea. CHINA: 5 Q (ZJUH), Ruili, Yunnan,
1.v.1981, no. 812465, JH He.

Distribution. China (Yunnan); India; Myanmar; Thailand. (Kojima and Carpen-
ter 1997 and updated to 2006, Kojima et al. 2007).

Ropalidia stigma (Smith, 1858)
http://species-id.net/wiki/Ropalidia_stigma
Figure 2G

Polybia stigma Smith, 1858: 114. Type locality: Borneo (Sarawak).

Icaria stigma; du Buysson 1913: 296.

Parapolybia stigma; von Schulthess 1913: 164.

Ropalidia stigma stigma; van der Vecht 1941: 110.

Ropalidia stigma nigrolineata van der Vecht, 1962: 18. Syn. by Nguyen et al. (2006).
Ropalidia stigma rufa van der Vecht, 1941: 130. Syn. by Nguyen et al. (2000).
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Specimens examined. CHINA: 1 @ (ZJUH), Guishan, Heyuan, Guangdong, 18.v.2002,
no. 20028494, ZF Xu; 1 @ (NWUM), Luofu, Huizhou, Guangdong, 250 m, 12.vii.2004,
CT Zhang; 1 @ (ZJUH), Dongzhong, Fangcheng, Guangxi, 8.xii.2001, ZQ He; 1 @
(ZJUH), Baise, Guanggxi, 2.vi.1982, no. 822126, JH He; 9 @ + 2 & (NWUM), Yaoqu,
Mengla, Yunnan, 27-30.ix.2010, JL Tan; 7 @ + 2 & (NWUM), Longmen, Shangyong,
Yunnan, 26-27.ix.2010, JL Tan; 1 @ (GSFA) Xishuangbanna, Wangtianshu, Yunnan,
610 m, 23.iv. 2002, SP Sun; 1 @ (NWAM), Yaoqu, Mengla, Yunnan, 640 m, 6.v.1991,
GC Liu & WZ Cai; 12 @ + 1 & (NWUM), Beibeng, Motuo, Tibet, 10.viii.2011,
HL Yang & JB Wang; 1 @ (NWUM), Motuo, Tibet, (29°19'37.5"N, 95°19'44.6"E),
15.viii.2011, HL Yang & JB Wang; 1 @ (ZJUH), Hongmao Village, Yuanmen, Bai-
sha, Hainan, 29.iv.2010, JL Tan; 2 @ (ZJUH), Bawangling, Hainan, 19.viii.2000, no.
200104356, -67, ZF Xu; 1 @ (CATAS), Leguang Farm, Ledong, Hainan, 14.vii.2011,
18°37'0"N, 109°6'39"E, no. 07018, W] Zhu; 4 @ + 2 & (CATAS), Nada, Danzhou, Hai-
nan, 19°05'17"N, 109°34'50"E, 143 m. INDONESIA: 2 @ + 2 & (RMNH), Sumatra/
Ind., viii-ix.1989, F. Moussault. VIETNAM: 5 @ (RMNH), S. Vietnam: Dak Lak, Chu
Yang Sin N.P., Krong K’Mar, 550610 m, 21-26.x.2005, C van Achterberg & R de Vri-
es, (mesoscutum with a pair of narrow yellow stripes vaguely visible in the reddish brown
mark); 1 @ (RMNH), S. Vietnam: Dong Nai, C4t Tien N.P., Ficus trail, Mal. traps, c
100 m, 9-30.iv.2007, MP Quy & NT Manh; 1 @ (RMNH), same data, but Botanical
garden, Mal. traps 14-19, ¢ 100 m, 14-20.v.2007, C van Achterberg & R de Vries; 1
(RMNH), same data, but ¢ 100 m, 6.x.2005, Ecotrail, C van Achterberg & R de Vries
(similar to Chinese specimens with small yellow spots on second tergite and sternite). MA-
LAYSIA: 1 @ (RMNH), Penang Isl., Malaya, Batu Feringgi, 25.ii.1963, MA Lieftinck;
2 @ (RMNH), Perlis, Bukit Bingtang, Forest Res. (Kangar), 23.ii.1963, MA Lieftinck.

Remarks. Specimens from Tibet are slightly darker than those from Yunnan and the
basal yellow marks of the second sternite are very small or lacking. Chinese specimens
have the gena slightly wider and the first tergite longer than other specimens, 3.0-3.5
times as long as high with small yellow patches. Specimens from Vietnam and Malaysia
have the first tergite shorter, about 2.9 times as long as high with large yellow patches.

Distribution. China (Hainan, Guangdong, Guangxi, Yunnan, Tibet); Bali; Bor-
neo; India; Java; Malay Peninsula; Myanmar; Nepal; Philippine Islands; Sri Lanka;
Sumatra; Thailand; Vietnam. (Kojima and Carpenter 1997 and updated to 2006,
Nguyen et al. 2006, Kojima et al. 2007).

Ropalidia sumatrae (Weber, 1801)
htep://species-id.net/wiki/Ropalidia_sumatrae
Figure 2H

Vespa sumatrae Weber, 1801: 103. Type locality: Sumatra.

Icaria sumatrae; de Saussure 1854: 241.

Ropalidia sumatrae sumatrae van der Vecht, 1962: 35.

Ropalidia sumatrae lugubris van der Vecht, 1941: 104. Syn. by Kojima et al. (2007).
Icaria speciosa de Saussure, 1855: 374. Type locality: Sumatra. Syn. by van der Vecht (1941).
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Specimens examined. CHINA: 1 @ (NWAM), Menglun, Yunnan,19.v.1991,
YL Wang & RG Tian; 1 @ (ZJUH), id., but 12.iv.1981, JH He, no. 811796; 2
Q (ZJUH), Sanchahe, Yunnan, 10.iv.1981, JH He, no. 811812; 1 @ (ZJUH), Mt.
Youle, Yunnan,17.iv.1981, JH He, no. 811873. MALAYSIA: 2 & (RMNH), Sabah,
Brumas, NBT, 23-27.i.1973, K.M. Guichard; 1 & (RMNH), Borneo, Sarawak, trail
Bario-Pa Lungan, 3°48'N, 115°34'E, 1100 m, 23.ii.1987, ] Huisman; 1 ¥ (RMNH),
SW. Sabah, near Long Pa Sia (West), c. 1200 m, 2-14.iv.1987, Mal. trap 7, C van
Achterberg. INDONESIA: 1 @ (RMNH), N. Sumatra: Allas Valley, near Gumpang,
13.vi.1972, 3°48'N, 97°29'E, J Krikken; 2 @ (RMNH), N. Sumatra, Aceh, Ketamba,
400 m, iv.1995, Mal. trap, near edge rainforest, Y van Nierop & C van Achterberg.

Remarks. Lee (1982, 1985) used R. speciosa still as a valid species.

Distribution. China (Yunnan); Bangka; Borneo; India; Malaysia (Sabah, Sarawak)
(rec. n.); Myanmar; Sumatra; Thailand; Vietnam. (Lee 1982, 1985, Kojima and Car-
penter 1997 and updated to 2006, Kojima et al. 2007).

Ropalidia taiwana Sonan, 1935
http://species-id.net/wiki/Ropalidia_taiwana
Figure 21

Ropalidia taiwana Sonan, 1935: 199. Type locality: China (Taiwan: Shinchiku).

Ropalidia taiwana taiwana; Iwata 1976: 295; Lee 1982: 83, 92; 1985: 46, 52.

Ropalidia taiwana var. koshunensis Sonan, 1935: 199, type locality: China (Taiwan:
Koshun). Syn. by Starr (1992).

Ropalidia taiwana koshunensis; Iwata 1969: 367.

Ropalidia formosana Kuo, in Kuo and Yeh 1987: 84, type locality: China (Taiwan:
Wufeng). Syn. by Starr (1992).

Specimens examined. CHINA: Type material of Ropalidia taiwana, no. 90-96 in
TARI: 1 @, Holotype, Shinchiku, Formosa 18.vii.1-30, ] Sonan, K Miyake; paratypes:
1 9,id.;; 1 @, Hassenzan, 23.x.1932, K Nomura; 1 &, Horisha, 2.xii.1916, T Shiraki;
1 @, Koshun, Formosa, 1918, iv.25-v.25. J Sonan, K Miyake, M Yoshino; 1 @, Urai,
vii.1931, J Sonan; 1 @ (RMNH), Eassenzan, Formosa, 23.vi.1934, L Gressitt. Type
material of Ropalidia taiwana var. koshunensis Sonan, 1935, confirmed by ] Kojima &
F Saito, 2010: 1 @, Holotype, Kuraru, 13.x.1926, J Sonan, “Ropalidia taiwana Sonan
var. formosensis Sonan, DET. ] SONAN. Type label, “97”; Paratypes: 6 @ + 5 & with
same data; 2 @, with same data but 14.x.1926; 1 @ “Koshun 1918.iv.25-v.25, ] Sonan,
K Miyake, M Yoshino; 1 &, Koushun, 25.iii.1930, T Shiraki”. 1 @ (RMNH), Rokki,
Formosa, 20.v.1934, L Gressitt; 2 @ (RMNH), Kosempo, Formosa, 11.vii.1911, H
Sauter; 2 @ (RMNH), Taihorin, Formosa, 10.v, H Sauter; 1 § (RMNH), Taiho-
rinsho, Formosa, H Sauter; 1 € (RMNH), Ku-ling, Jiangxi, 13.ii.1935, O Piel; 1 ¢
(RMNH), Kuatun, Fujian, 27°40'N, 117°40'E, 2300 m, 14.iv.1938, L] Klapperich; 1
¢ (ZJUH), Mt. Baxian, Heiping, Taizhong, Taiwan, 24°11'N, 121°E, 4-5.vi.2011, P
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Tang. MYANMAR: 2 @ (RMNH), Sadon, 1200 m, 28.vi.—5.vii.1934, R Malaise; 2
¢ (RMNH), Taunggyi, S. Shan States, 1.viii.—22.ix.1934, R Malaise.

Distribution. China (Jiangxi, Fujian, Taiwan); Myanmar. (Kojima and Carpen-
ter 1997 and updated to 2006)

Ropalidia variegata (Smith, 1852)
http://species-id.net/wiki/Ropalidia_variegata
Figure 2]

Epipona variegata Smith, 1852: 48. Type locality: India (Poona).

Icaria variegata; de Saussure 1854: 237.

Ropalidia variegata; Bequaert 1918: 247; van der Vecht 1941: 104; Kojima et al. 2007:
387.

Ropalidia variegata variegata; van der Vecht 1941: 112.

Icaria pendula Smith, 1857: 98. Type locality: India (Barelly). Syn. by van der Vecht
(1941).

Ropalidia pendula; Richards 1978: 58.

Specimens examined. INDIA: 1 @, Type, 60-15, E.I.C., with a handwritten label
“variegata Type, Sm.”, Capt. E Downes, BM Type 18.846, van der Vecht (1941) re-
corded it is Holotype, locality: Poona, India; 1 &, India, with a label: “R. pendula
Smith” (BMNH); 1 @ (RMNH), India, Pinjore, (identified as R. variegata by Dover,
1921). PAKISTAN: 1 Q@ (RMNH), Karachi, 25.i.1934, R Malaise.

Remarks. No specimens from China were available, but the species is included in
the key because it has been listed for China. Liu (1936-37) listed Ropalidia variegata
(Smith) from China in his catalogue and Ropalidia variegata variegata (Smith) was
reported from China by Lee (1982, 1985). However, considering that Lee (1982,
1985)’s description of the male antenna with its hooked terminal segment, we suspect
misidentification of R. variegara.

Distribution. China; India; Malay Peninsula; Myanmar; Nepal; Pakistan; Sulawesi.
(Kojima and Carpenter 1997 and updated to 20006).
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Abstract

A new genus and new species of the family Cletopsyllidae Huys & Willems, 1989 from deep-sea sediment
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setophore bearing basal seta, and female caudal rami without lobate expansion. A revised key to species of

the family Cletopsyllidae Huys & Willems, 1989 is provided.
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Introduction

The Gulf of Mexico is a large semi-enclosed oceanic basin surrounded by the North
American continent and the island of Cuba. The continental slope of the northern Gulf
of Mexico is topographically complex and shows a high species diversity of benthic
fauna (Haedrich et al. 2008). Baguley et al. (2006) estimated the harpacticoid spe-
cies richness of the northern Gulf of Mexico to be approximately 2200 species with a
maximum diversity found at mid-slope water depths of 1200~1500 m. Harpacticoid
diversity in this area is thought to be maintained by both small scale heterogeneity and
large scale food supply mechanisms (Baguley et al. 20006). In total, Baguley et al. (20006)
recorded 696 species of benthic harpacticoids, belonging to 175 genera and 22 families.

The family Cletopsyllidae includes only four genera and 11 species, which are rare
in marine benthic habitats (Boxshall and Halsey 2004). However, Cletopsyllidae does
have a broad global distribution and has been found in the Indian Ocean (Rezrocalcar
secundus (Nicholls, 1945); Cletopsyllus bacescui Marcus, 1976; Bathycletopsyllus hexar-
thra Huys & Lee, 1999), the Pacific Ocean (R. sagamiensis (1td, 1971); Isocletopsyllus
maximus Song, Kim & Hwang, 2010), the Atlantic Ocean and the Caribbean Sea (C.
papillifer Willey, 1935; R. brattstroemi (Geddes, 1981); C. rotundifera Fiers, 1986),
and the Mediterranean Sea (. rertius (Por, 1964); 1. quartus (Soyer, 19606); 1. sardus
Addis, Floris & Carcupino, 2011).

The subfamily Normanellinae was elevated to family level by Huys and Willems
(1989), and they established two subfamilies, the Normanellinae and Cletopsyllinae.
Subsequently, Huys and Lee (1999) raised the subfamily to the family Cletopsyllidae
and it was divided into four genera, the type genus Cletopsyllus Wiley, 1935, and three
new genera Bathycletopsyllus, Isocletopsyllus and Retrocalcar. At that time, they consid-
ered Pseudocletopsyllus Vervoort, 1964 to be a genus inquirendum in Cletopsyllidae
because of the inadequate description of the type species P. spiniger, which was very
similar to the copepodid V of R. sagamiensis (1t6, 1971).

During a recent deep-sea benthic survey to assess impacts of the Deepwater Hori-
zon oil spill in the northern Gulf of Mexico, a new genus and species of Cletopsyllidae
was collected. Recent investigations have uncovered significant benthic community
impacts from the Deepwater Horizon (Montagna et al. 2013), stressing the need to
more completely describe and understand the biodiversity and community structure of
the region. Here, we describe the new genus and species based on the newly collected
specimens and provide an updated key to genera and species of Cletopsyllidae.

Material and methods

Samples were collected from the northern Gulf of Mexico in May/June 2011 as part
of the Deepwater Horizon Natural Resource Damage Assessment (NRDA) follow-up
cruise aboard the R/V Sarah Bordelon. Sediments were sampled with an Osil multicorer
and were fixed with buffered formalin and stained with Rose Bengal. Meiofauna was
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extracted from sediments by Ludox isopycnic centrifugation (Burgess 2001). Harpac-
ticoids were sorted and enumerated under a Leica S8APO dissecting microscope, and
stored in 70% ethanol.

Specimens were dissected in lactic acid and the dissected parts were mounted on
slides in lactophenol mounting medium. Preparations were sealed with transparent
nail varnish. All drawings have been prepared using a camera lucida on a Leica DM
2500 differential interference contrast microscope. Specimens are deposited at the
Smithsonian National Museum of Natural History.

The descriptive terminology is adopted from Huys et al. (1996). Abbreviations
used in the text are: Al, antennule; A2, antenna; ae, aesthetasc; exp, exopod; enp,
endopod; P1-P6, first to sixth thoracopod; exp (enp)-1 (2, 3) to denote the proximal
(middle, distal) segment of a ramus. Scale bars in figures are indicated in pm.

Results

Order Harpacticoida Sars, 1903
Family Cletopsyllidae Huys & Willems, 1989

Pentacletopsyllus gen. n.
http://zoobank.org/FADAC7B8-1F8F-4F98-BEE7-8FDOOEDDED7D
http://species-id.net/wiki/Pentacletopsyllus

Diagnosis. Cletopsyllidae. Body elongated. Cephalothorax and other somites with
numerous spinous processes at margin. Rostrum very prominent, triangular, with bifid
tip in its apical portion, with pair of subapical sensilla. Genital and first abdominal
somites completely fused forming double-somite. Anal operculum well developed.
Caudal rami cylindrical, with 7 setae; setae I-II small, closely set; seta III subapical,
setae IV-V bipinnate, seta V longest, seta VI bare, Seta VII tri-articulate at base. Sexual
dimorphism in antennule, P2 endopod, P5 and P6.

Antennule 5-segmented in female, 7-segmented and subchirocer in male. Antenna
3-segmented, comprising coxa, allobasis and free endopodal segment; exopod 1-seg-
mented with 2 setae. Mandible with biramous palp; basis with 3 pinnate setae; endo-
pod with 1 lateral and 3 distal setae; exopod 1-segmented with 1 seta. Maxillule with
strongly developed praecoxal arthrite, with 2 setae on anterior surface and 9 spines/
setae around distal margin; coxal endite with 1 seta and 1 spine; basis with 4 spines/
setae; endopod represented by 1 seta; exopod with 2 setae. Maxilla with 3 endites; al-
lobasis drawn out into claw; endopod minute, bearing 3 setae. Maxilliped subchelate,
with 3 pinnate setae; basis asetose; endopod drawn out into long, curved, pinnate claw
with 1 long bare seta and 1 short accessory seta at base.

P1 basis with outer seta and inner spine; exopod 3-segmented, exp-1 with long
outer spine, exp-2 with inner seta, exp-3 with 4 elements; endopod 2-segmented and
prehensile, enp-1 as long as enp-2.
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P2-P4 with outer spine or seta on basis. Exopods 3-segmented, exp-3 with 3 outer
spines; endopod 2-segmented, enp-1 small, enp-2 elongate. Male P2-enp modified;
inner apical seta fused to segment forming small apophysis. Armature formula:

Exopod Endopod
P2 0.1.123 1.421
P3 1.1.223 1.321
P4 1.1.223 1.321

P5 of both sexes with separate baseoendopod and exopod. Basal seta on setophore;
endopodal lobe triangular with 5 bipinnate setae in female and 3 bipinnate setae in
male; exopod elongated with 5 setae in female and 4 setae in male. Male P6 asymmetri-
cal, functional member represented by small plate, opposite member fused to genital
somite; each leg with 1 bare seta.

Type and only species. Pentacletopsylius montagni gen. et sp. n.

Etymology. The generic name is derived from the Greek penza, meaning five, and
refers to the 5-segmented female antennule.

Pentacletopsyllus montagni sp. n.
http://zoobank.org/3CD1F4AE-9B8D-422F-A863-4683A3BA1EDC
http://species-id.net/wiki/Pentacletopsyllus_montagni

Figs 1-6

Type locality. Gulf of Mexico; 28°43.20'N, 88°20.68'W; depth 1590 m; mud.

Material examined. Holotype: 19 (USNM No: 1231418) dissected on 8 slides, from
the type locality. Paratypes: 299 and 13 (USNM No's listed in order presented in text:
1231419, 1231420, 1231421) each dissected on 8, 4 and 9 slides respectively, and 109 ¢
and 104'd" (USNM No's for specimens in vials (female, male): 1231422, 1231423) in
70% ethanol, vial. Additional samples were deposited in the first author’s collection. All
from the type locality, collected by ]. G. Baguley on May 2011.

Description. Female. Body (Fig. 1A) elongated. Total body length 1121 pum
(n=10; range: 1022—1242 pum, measured from anterior margin of rostrum to posterior
margin of caudal rami). Largest width measured at posterior margin of cephalic shield:
234 pm. Urosome narrower than prosome (Fig. 1A). Cephalothorax bell-shaped, with
few tegumental sensilla; posterior and lateral margins irregularly serrated (Fig. 1D).
Rostrum prominent, triangular; with a pair of sensilla near anterior margin, with bifid
tip (Fig. 1E). Pedigerous somites with 1 pair of sensilla on dorsal surface, serrate pos-
teriorly as cephalothorax; pleural areas well developed.

Urosome 5-segmented, comprising P5-bearing somite, genital double-somite and
3 free abdominal somites. All urosomites covered with small spinules dorsally and lat-
erally. Urosomite with serrate posterior and posterolateral margin.

Genital double-somite (Fig. 4C), completely fused ventrally with original segmen-
tation indicated by a transverse surface ridge dorsally and laterally. Genital field located
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near anterior margin with gonopore and copulatory pore located in median depres-
sion. P6 with 1 bare seta on a small protuberance. Anal somite with well-developed
rounded operculum bearing row of setules (Fig. 4D).

Caudal rami cylindrical, about 7 times as long as wide, each ramus with 7 setae:
setae I-II small, closely set, seta III subapical, setae IV-V bipinnate, seta V longest,
seta VI bare and small, seta VII tri-articulate at base; tube pore presented dorsally near
proximal inner margin(Fig. 1F).

Antennule (Fig. 2A) 5-segmented, with well-developed sclerite around base of seg-
ment 1. Segment 1 short, with 2 long spinule rows and 1 seta. Segment 2 with 2 outer
processes, distal one longer than proximal one, each one bearing one seta distally. Seg-
ment 3 longest, with smooth posterior margin. Armature formula: 1-[1], 2-[9], 3-[8 +
(1 +ae)], 4-[3], 5-[7 + acrothek]. Apical acrothek consisting of a small aesthetasc fused
basally to 2 bare setae.

Antenna (Fig. 2B) 3-segmented, comprising coxa, allobasis and free 1-segmented
endopod. Coxa small with spinule row. Allobasis elongated; original segmentation
marked by incomplete surface sutures; 2 groups of strong spinules on abexopodal mar-
gin; with a long distal abexopodal seta. Exopod small, 1-segmented; with 1 apical and
1 lateral seta. Endopod elongated, with spinules along inner margin; lateral armature
consisting of 2 pinnate spines and a minute seta; distal armature consisting of 1 api-
cally curved pinnate spine, 1 bipinnate seta and 3 geniculate setae, the outer-most
basally fused to an additional short seta.

Labrum with spinular ornamentation and covered with densely packed setules as
in Fig 2C.

Mandible (Fig. 2D) with large coxa bearing well-developed gnathobase, with 2
strong teeth, several multicuspidate teeth around distal margin and 1 pinnate spine
at distal corner; spinules near base of palp. Palp biramous, basis with 3 pinnate setae;
endopod with 1 lateral and 3 distal setae; exopod 1-segmented, with 1 apical seta.

Maxillule (Fig. 2E). Precoxa with few spinules near outer margin; arthrite strongly
developed, with 2 surface setaec and 9 apical spines and setae. Coxa with cylindrical
endite bearing 1 naked seta, and 1 curved, pinnate spine. Basis with 2 setae and 1
bipinnate spine apically, and 1pinnate seta along outer margin; with several spinules
around inner distal margin and base of endopod. Endopod incorporated in basis and
presented by 1 seta. Exopod 1-segmented, with 1 pinnate and 1 naked setae.

Maxilla (Fig. 2F). Syncoxa with 3 endites, each with a short row of spinules. Proxi-
mal endite small and with 1 strong pinnate spine. Middle endite produced into pec-
tinate spine and with 2 setae. Distal endite with 3 pinnate setae. Allobasis drawn out
into strong, slightly curved, distally pinnate claw, accessory armature consisting of 2
bare and 1 pinnate seta. Endopod small, with 3 naked setae.

Maxilliped (Fig. 2G) comprising syncoxa, basis, and 1-segmented endopod. Syn-
coxa with 3 plumose setae and several short rows of spinules. Basis with 1 longitudinal
row of spinules along palmar margin. Endopodal segment produced into strong and
distally pinnate curved claw; accessory armature consisting of 1 long naked seta and
1 small seta at base.
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Swimming legs 1-4 (Fig. 3A, 3B, 3C, 4A) with wide intercoxal sclerite, biramous,
endopods 2-segmented, exopods 3-segmented. Coxae and bases with row of spinules
along outer margins as illustrated.

P1 (Fig. 3A). Coxa large, with inner and outer spinular rows. Basis with strong bi-
pinnate seta on outer margin and bipinnate spine on inner distal surface; inner portion
produced as a cylindrical pedestal for endopod. Endopod 2-segmented, prehensile;
enp-1 as long as enp-2; enp-1 with one small seta on middle third of inner margin;
enp-2 with 2 pinnate inner setae, and 1 pinnate spine and 1 geniculate seta distally.
Exopod 3-segmented. Exp-1 and exp-2 with 1 pinnate spine; exp-2 with 1 inner seta;
exp-3 with 2 geniculate distal setae and 2 strong spinulose outer spines.

P2-P4 (Figs 3B, 3C, 4A). Coxae and bases with spinular rows along outer margin
and anterior surface. Basis wider than long, with pinnate spine (P2-P3) or bare seta
(P4), each seta arising from a setophore. Each ramus consisting of 3-segmented exopod
and 2-segmented endopod. Armature formula as in generic diagnosis.

P5 (Fig. 4B) with separate exopod and baseoendopod. Baseoendopod longer than
wide, forming long biarticulate (not triarticulate) outer setophore bearing the basal
seta. Endopodal lobe triangular, with 5 bipinnate setae. Exopod about three times as
long as wide, with 1 inner, 1 distal and 3 outer pinnate setae.

Description. Male. Body (Fig. 5A). Male slightly smaller and more slender than
in female. Body length 1075 pm (N=10; range: 1007-1132 pm, measured from ante-
rior margin of rostrum to posterior margin of caudal rami). Largest width measured at
P2-bearing thoracic somite: 196 pm. Sexual dimorphism in antennule, P2 endopod,
P5 and P6.

Prosome (Fig. 5A) 4-segmented, comprising cephalothorax (bearing first pediger-
ous somite) and 3 free pedigerous somites. Posterior margin of cephalothorax and
pedigerous somites with serrated process, with integumental sensilla. Rostrum as in
female (Fig. 5B).

Urosome (Fig. 5C) 6-segmented, comprised of P5-bearing somite, genital somite,
and 4 free abdominal somites. Urosomite with crenulate posterior margin dorsally
and ventrally.

Antennule (Fig. 6A) 7-segmented; subchirocer with geniculation between seg-
ments 5 and 6. Segment 1 with 1 row of long spinules along outer distal margin.
Segment 2 with 1 cylindrical process along posterior margin, with 1 seta apically. Seg-
ment 4 represented by a small sclerite along anterior margin. Segment 5 swollen with
large bump along posterior margin. Segment 7 with triangular distal half. Armature
formula: 1-[1], 2-[7], 3-[6], 4-[2], 5-[7 + 4 pinnate + 1 modified + (1 + ae)], 6-[3], 7-[7
+ acrothek]. Apical acrothek consisting of 2 small naked setae.

P2 (Fig. 6E). Exopod as in female. Endopod modified, 2-segmented; enp-2 with 4
plumose inner setae; inner apical seta fused to segment forming short apophysis; outer
apical seta shorter than female; outer seta reduced and presented by minute naked seta
(Fig. GF).

Fifth pair of legs (P5) (Fig. 6G) fused medially. Baseoendopod with outer seto-
phore bearing the basal seta. Endopodal lobe with 1 inner and 2 distal bipinnate setae.
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Figure 1. Pentacletopsyllus montagni gen. et sp. n. female: A habitus, dorsal B habitus, lateral C cepha-

lothorax, lateral D tooth-like process of cephalothorax lateral anterior margin E rostrum, dorsal F caudal
ramus, dorsal.
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Figure 2. Pentacletopsyllus montagni gen. et sp. n. female: A antennule, dorsal B antenna, dorsal C la-
brum, posterior D mandible E maxillule (inset showing armature on coxa) F maxilla(inset showing
armature on middle endite) G maxilliped.
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Figure 3. Pentacletopsyllus montagni gen. et sp. n. female: A P1, anterior B P2, anterior C P3, anterior.
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Figure 4. Pentacletopsyllus montagni gen. et sp. n. female: A P4, anterior B P5, anterior C genital field,

ventral D anal somite, ventral.
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Figure 5. Pentacletopsyllus montagni gen. et sp. n. male: A habitus, dorsal B rostrum, dorsal € Urosome
(excluding P5-bearing somite), ventral D anal somite and left caudal rami, lateral.
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Figure 6. Pentacletopsyllus montagni gen. et sp. n. male: A antennule, ventral B third segment of an-
tennule, anterior € fourth segment of antennule, anterior D fifth segment of antennule, anterior E P4,
anterior F P4 endopod 3(arrow indicating reduced outer seta), anterior G P5, anterior.
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Exopod shorter than in female, about three times as long as wide, with 1 inner, 1 distal
and 2 outer pinnate setae.

P6 (Fig. 5C) asymmetrical, bearing 1 naked seta on a cylindrical process.

Etymology. The species is named in honor of Dr. Paul Montagna, Endowed
Chair for Ecosystem Studies and Modeling at the Harte Research Institute, Texas
A&M University Corpus Christi. Dr. Montagna has had a long and distinguished
career studying meiofauna, hapacticoid systematics, and marine ecosystem dynamics,
particularly in the Gulf of Mexico.

Discussion

The subfamily Cletopsyllinae of the family Normanellidae was raised to familial rank
by Huys and Lee (1999). They provided a new diagnosis and revised the genera of the
family, and the family Cletopsyllidae was divided into four genera and nine species.
Since then, two new species have been added by Song et al. (2010: Locleropsyllius maxi-
mus) and Addis et al. (2011: 1. sardus), the family Cletopsyllidae currently includes
four genera and 11 species.

Huys and Lee (1999) provided the following morphological diagnosis of the fam-
ily Cletopsyllidae: (1) body elongated, body somites well defined with dentate or cren-
ulate posterior margins, (2) female antennule 4- or 6-segmented, posterior margin of
second segment with two distinct conical process, each bearing an apical seta; apical
acrothek in both sexes represented by two setae only, (3) male antennule 7-segmented
and typically subchirocerate with geniculation between segments 5 and 6; posterior
margin of segment 2 with proximal spinous and distal cylindrical process, (4) antenna
exopod 1-segmented and bisetose; endopod with 3 lateral and 6 distal element, (5) P1-
P4 biramous with 3-segmented exopod and 2-segmented endopod, (6) baseoendopod
of P5 with elongated, tri-articulate setophore, (7) the sexual dimorphism of P2 endo-
pod is the most diagnostic character.

Pentacletopsyllus gen. n. is placed in the family Cletopsyllidae with the character
sets of the presence of a crenulated posterior margin of body somite, posterior margin
of female antennule second segment with 2 distinct conical processes, 1-segmented an-
tenna exopod with 2 setae, armature formula of swimming legs, and P5 with separate
exopod and baseoendopod in both sexes and baseoendopod with elongated basal seta.
The new genus can be readily identified on the basis of the following three characters:

1) Antennule: The genus Bathycletopsyllus Huys & Lee, 1999 has a 6-segmented fe-
male antennule and the other genera - Cletopsyllus Willey, 1935, Isocletopsyllus
Huys & Lee, 1999, and Retrocalcar Huys & Lee, 1999 - have a 4-segmented an-
tennule. However, the new genus displays a 5-segmented female antennule. Gen-
erally the third segment of the antennule has a smooth posterior margin, but a
crenulated posterior margin is presented in the genus Cletopsyllus. The new genus
does not show any modifications as in the genus Clezopsyllus. Huys and Lee (1999)
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mentioned that the second segment of the male antennule has 2 processes along
the posterior margin, however the genus Pentacletopsyllus has only one process on
the posterior margin of antennule, moreover the fifth segment has an additional
swelling at the posterior margin.

2) Structure of P1: Normally in the family Cletopsyllidae, P1 exopod is 3-segmented,
shorter than endopod; P1 endopod 2-segmented, prehensile, enp-1 at least twice
as long as enp-2, and consists of an elongate proximal segment with 1 inner seta.
The setation on exopod and endopod of P1 in the genus Penzacletopsyllus is the
same as above, but the proximal and distal segment of P1 endopod are nearly equal
in length.

3) P5: Huys and Lee (1999) mentioned that the baseoendopod of both sexes in the
family Cletopsyllidae is characterized by an extremely long extension bearing the
outer basal seta, and this setophore is typically tri-articulate. The P5 exopod has
six setae in the female and 4-5 setae in the male except for Cletopsyllus papillifer
Willey, 1935 with seven setae in the female. The new genus has long setophore but
not extremely long, and the P5 baseoendopod has a bi-articulate outer setophore
in both sexes, and the female P5 has only five setae on the exopod.

Currently, ten species of Cletopsyllidae are known from shallow and sublittoral
marine habitats in India (Retrocalcar secundus (Nicholls, 1945); Cletopsyllus bacescui
Marcus, 1976), in Far East Asia (R. sagamiensis (1t6, 1971); Lsocletopsyllus maximus
Song, Kim & Hwang, 2010), in northeastern America and in Caribbean (C. papillifer
Willey, 1935; R. bratstroemi (Geddes, 1981); C. rotundifera Fiers, 1986), and in the
Mediterranean (Z. zertius (Por, 1964); I quartus (Soyer, 19606); 1. sardus Addis, Floris
& Carcupino, 2011). Additionally, Bathycletopsyllus hexarthra was reported from deep-
sea (depth of 460 m) in the Indian Ocean (Huys and Lee 1999), and new genus has
been reported in muddy bottom from 1590 m depth in Gulf of Mexico. The family
Cletopsyllidae is not common in the marine benthic environment but it is distributed
widely throughout the world.

Together with newly described P. montagni, the 5 genera and 12 species currently
recognized as valid in the family Cletopsyllidae can be identified with the specific key
given below. It is amended from Huys and Lee (1999) and Wells (2007).

Key to genera and species of the family Cletopsyllidae

1 Female antennule 6-segmented..............c......... Bathycletopsyllus hexarthra
- Female antennule 5-segmented.............. Pentacletopsyllus montagni sp. n.
- Female antennule 4 segmented ...........ccccoeiiiiiniiiiiiiiii, 2
2 Third segment of female antennule with crenulate posterior margin; male

fifth leg with 4 setae/spines on exo0pod........c.ccvevvuvueueuiiiiiniiniiciiineene 3

- Third segment of female antennule with smooth posterior margin; male fifth
leg with 5 setae/spines on exopod .........c.ccucuiiiiviiiiiciiiiinieeece e 5
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P5 endopodal lobe without (male) or with (female) short rounded terminal
process; second endopodal segment of first leg with 1 inner seta; rostrum with
rounded aPEX .......ccueuiiiiiiiieiei e Cletopsyllus rotundifera
P5 endopodal lobe of both sexes with long curved terminal process; second en-
dopodal segment of first leg with 2 inner setae; rostrum trifid or bifid at tip.... 4
Inner seta on first endopodal segment of leg 1 inserted at 55% of segment
length; endopodal lobe of female fifth leg elongate, rectangular... C. bacescui
Inner seta on first endopodal segment of leg 1 inserted at 66% of segment
length; endopodal lobe of female fifth leg short, triangular ....... C. papillifer
Female caudal rami with outer proximal margin produced as a lobate expansion
bearing a spur-like process posteriorly and secondary process dorsally............ 6
Female caudal rami without lobate expansion; ramus markedly longer in

Second endopodal segment of first leg with 1 inner seta... Retrocalcar secundus
Second endopodal segment of first leg with 2 inner setae..........ccccceuveeeneeee. 7
Caudal ramus 3.6 (male) and 6.5 (female) times as long as greatest width; outer
spines on third exopodal segment of leg 3 modified in male ..... R. brattstroemi
Caudal ramus 5.3 (male) and 9.0 (female) times as long as greatest width;
outer spines on third exopodal segment of leg 3 not modified in male..........
.............................................................................................. R. sagamiensis
Caudal ramus less than 6 times as long as wide; rostrum trifid at tip........... 9
Caudal ramus more than 7 times as long as wide; rostrum bifid at tip....... 10
First antennular segment without outer process; caudal ramus without ex-
panded inner border .......ccoeiiniiiniiinini Isocletopsyllus tertius
First antennular segment with outer process; caudal ramus with expanded
inner border........ccooooiiiiniiiiiii 1. maximus
Antennary exopod with 2 setae of equal length; distal margin of basis of leg 1
without spinous process between exopod and endopod................. L. quartus
Antennary exopod with 2 setae of different length; distal margin of basis of
leg 1 with spinous process between exopod and endopod ............... L sardus
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Abstract
Two new species Micrencaustes (Mimencaustes) renshiae sp. n. and Micrencaustes (Mimencaustes) biomaculata
sp. n. are described and illustrated from China. A key to Chinese species of subgenus Mimencaustes Heller

is provided.
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Introduction

To date, only 2 subgenera of the genus Micrencaustes Crotch, 1876 are known (Crotch
1876; Heller 1918). One of the two subgenera, Mimencaustes was erected by Heller for
Micrencaustes debaanii (Castelnau, 1840), as the type species. It differs from Micren-
caustes (s. str.) by the presence of mesocoxal lines. The subgenus Mimencaustes included

Copyright Zhao-Na Meng et al. This is an open access article distributed under the terms of the Creative Commons Attribution International License
(CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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8 species worldwide (Castelnau 1840; Gorham 1883; Heller 1914; Heller 1918; Araki
1941; Chaj6 and Chiijo 1989; Osawa and Chdjo 1990; Li and Ren 2006). They are
mainly distributed in Asia. But Micrencaustes (Mimencaustes) torquata Gorham 1883
was originally stated to inhabit West Africa. Arrow (1925) pointed out this was probably
a mistake in labeling the type specimen. The presence of this genus in West Africa is un-
certain. Previously, only two species, Micrencaustes (Mimencaustes) taiwana Araki 1941
and Micrencaustes (Mimencaustes) acridentata 1i & Ren, 2006, are known from China.
In this work, two new species of the subgenus Mimencaustes are described and
illustrated: Micrencaustes (Mimencaustes) renshiae sp. n. from Hainan Province and
Micrencaustes (Mimencaustes) biomaculata sp. n. from Yunnan Province, China. Two
species, Micrencaustes (Mimencaustes) debaanii (Castelnau, 1840) and Micrencaustes
(Mimencaustes) wunderlichi Heller, 1918 are recorded from China for the first time.

Material and methods

The specimens examined in this paper were collected in a wide variety of woodland
fungus, in crevices under bark or in other retreats by splitting and sifting. They were
killed with ethyl acetate and dried. For an examination of the male or female genita-
lia, the abdominal segments were detached from the body after softening in hot wa-
ter. Morphological figures were prepared using a Nikon SMZ1500 stereomicroscope;
habitus photos were taken with a Nikon D7000 camera. All measurements are given in
millimeters. The specimens treated in this study are deposited in the Museum of Hebei
University (MHU), Hebei, P. R. China.

Morphological terminology predominantly follows Wegrzynowicz (1997) with
changes according to Skelley and Leschen (2007).

The measurements of proportions are abbreviated as follows:

pl/pw — pronotum length/width ratio.

Taxonomy

Key to Chinese species of the subgenus Mimencaustes

1 Body entirely dark, without mark........cccoceoeoiiiiniiinniiicce,

................ Micrencaustes (Mimencaustes) debaanii (New record to China)
- Body with marks.....c.coeoerieiiiniiinicicccc e 2
2 ‘The marks on pronotum and elytron ... Micrencaustes (Mimencaustes) taiwana
- The marks only on pronotum or elytron........cccovvueireenncrncinccnceen 3
3 Pronotum with mMarks.........covueiririeiiniiiniicceceec e 4
- Elytron with marks ........ccccoeiiniiniiiiciccccc e 5
4 Head without orange mark, prosternal femoral lines surpassing the front edge

0f COXAE v, Micrencaustes (Mimencaustes) acridentata
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- Head with orange mark, prosternal femoral lines reaching the front edge of
[0) & I Micrencaustes (Mimencaustes) renshiae sp. n.
5 Basal mark of elytron smaller, without black spots near anterior border-........
.......... Micrencaustes (Mimencaustes) wunderlichi (New record to China)
- Basal mark of elytron bigger, with 2 black spots near anterior border............
.................................... Micrencaustes (Mimencaustes) biomaculata sp. n.

Micrencaustes (Mimencaustes) renshiae sp. n.
http://zoobank.org/F3871C6A-063C-493E-B7EE-259047C1D12A

http://species-id.net/wiki/Micrencaustes_renshiae

Type material. Holotype. male, CHINA: Hainan Province, Baisha County,
19.2248°N, 109.4514°E, alt. 450 m, 27 May 2008, Yi-Bin Ba & Jun-Tong Lang leg.
(MHU). Paratypes. 3 males, 4 females, same data as holotype (MHU).

Description. Body (Fig. 1) moderately elongate, length: 10.5-12.4mm, width:
4.1-4.5mm; widest at base of elytra, general color dark, slightly shining. Head with an
irregular orange mark between eyes. Pronotum with two longitudinal, curved orange
marks, each bearing a short branch in the middle.

Head (Fig. 2) strongly and sparsely punctured on vertex, with ocular lines. Cl-
ypeus strongly and rather closely punctured, with anterior border feebly emarginate,
with a fovea on each side of the base. Eyes large, moderately prominent laterally. An-
tennae (Fig. 3) extending posterior border of pronotum; antennomere III about 1.75
times as long as IV; antennomere IX asymmetrical, almost triangular; antennomere X
bowl-shaped; antennomere XI hemispherical, narrower than antennomere X, slightly
constricted in middle; relative lengths of antennomeres II-XI: 12: 35: 20: 19: 19: 19:
20: 18: 16: 19. Maxillary palp terminal segment triangular, sides rounded, nearly 2.7
times as wide as long. Mentum (Fig. 4) with plate triangular, sides concave, with coarse
punctures and setae; submentum roughly punctured, with long golden setae.

Pronotum (Fig. 5) widest at base (pl/pw = 0.69-0.74); lateral margin slightly
curved; pronotal anterior margin straight in the middle; basal margin weakly sinu-
ate. Pronotum finely punctate, punctures evenly scattered; with a group of coarse
punctures on each side of base area. Anterior angles projected; posterior angles
nearly rectangular.

Prosternum (Fig. 6) coarsely and sparsely punctured on lateral areas, with some
oblique rugae; an irregular depression in the middle of base area; surface with golden
pubescence. Prosternal process triangular, strongly emarginated at apical border, pro-
duced into a blunt point at the base. Prosternal femoral lines almost straight, converg-
ing anteriorly and reaching the front edge of coxae.

Scutellum pentagonal, with fine and spare punctures.

Elytra widest near base, then gradually narrowing to apex. Each elytron with 8
striae; strial punctures stronger at basal part, gradually weakened apically and disap-
peared before extremity; intervals finely punctured and wrinkled.
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Figures 1. Habitus of Micrencaustes (Mimencaustes) renshiae Scale: a = 1 mm.

Mesoventrite (Fig. 7) broad, with a median quadrate depression; mesocoxal lines
short; sternum with fine and sparse punctures.

Mesotibia (Fig. 8) with outer edge of apex acutely toothed.

Male genitalia (Fig. 9) with median lobe weakly curved; narrowed to a point in
lateral view; median strut about 1.31 times as long as median lobe.

Female genitalia (Fig. 10) with narrow styli at apex of coxite, and styli rounded
apically, covered with setae at apex. Female spermatheca as in Fig. 11.
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Figures 2-11. Micrencaustes (Mimencaustes) renshiae sp.n. 2 head 3 antenna 4 mentum 5 pronotum
6 prosternum 7 mesoventrite 8 mesotibia 9 acdeagus in lateral views 10 female genitalia in ventral view
Il female spermatheca Scale bars: a = Imm, b = 0.5mm.

Distribution. Known only from the type locality (China: Hainan Province,
Baisha County).

Diagnosis. Micrencaustes (Mimencaustes) renshiae is most similar to Micrencaustes
(Mimencaustes) acridentata Li & Ren, 2006, due to the similar form and color pattern
of pronotum. The new species can be distinguished from it by the head with orange
mark; prosternum with an irregular depression in the middle of base area; prosternal
femoral lines reaching the front edge of coxae. Micrencaustes (Mimencaustes) acriden-
tata without orange mark on head; prosternum with a distinctly depressed in the mid-
dle; prosternal femoral lines surpassing the front edge of coxae.

Etymology. This species is named in honor of Mr. Guo-Dong Ren, teacher of
author Jing Li, who helped a lot during our work.

Micrencaustes (Mimencaustes) biomaculata sp. n.
http://zoobank.org/B973810F-7181-4236-9605-ABFFC6E5B3B1

htep://species-id.net/wiki/Micrencaustes_biomaculata

Type material. Holotype. male, CHINA: Yunnan Province, Eryuan County,
26.1111°N, 99.9510°E, alt. 1870 m, 17 August 2008, Ji-Shan Xu leg. (MHU). Para-
types. 3 males, 6 females, same data as holotype (MHU).
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Figures 12. Habitus of Micrencaustes (Mimencaustes) biomaculata Scale: a = 1 mm.

Description. Body (Fig. 12) oblong oval, moderately convex, length: 10.8—
12.5mm, width: 3.5-4.4mm; general color dark, moderately shining. Each elytron
with 2 orange bands; anterior band reaching lateral and basal margins, leaving a



Two new species of Micrencaustes Crotch, subgenus Mimencaustes Heller from China... 61

22

19

Figures 13-22. Micrencaustes (Mimencaustes) biomaculata sp. n. 13 head 14 antenna 15 mentum
16 pronotum 17 prosternum 18 mesoventrite 19 mesotibia 20 aedeagus in lateral views 21 female geni-
talia in ventral view 22 female spermatheca Scale bars: a = Imm, b = 0.5mm.

black part at humerus, with 2 black spots near anterior border, with 4 teeth at
posterior border; posterior band at four fifths length of elytron, extending from the
striae I to near the lateral border, with 2 teeth at anterior border, with 3 teeth at
posterior border.

Head (Fig. 13) sparsely punctured on vertex, closely at base, with ocular lines.
Clypeus strongly and closely punctured, with anterior border feebly emarginate,
with a fovea on each side of the base. Eyes large, rather prominent laterally. Anten-
nae (Fig. 14) reaching basal 0.25 of pronotum; antennomere III about 1.69 times
as long as IV; antennomere IX asymmetrical, almost triangular; antennomere X
crescent-shaped; antennomere XI hemispherical, narrower than antennomere X,
slightly constricted in middle; relative lengths of antennomeres I1-XI: 12: 27: 16:
16: 17: 16: 14: 18: 13: 20. Maxillary palp terminal segment broadly triangular,
nearly 3.2 times as wide as long. Mentum (Fig. 15) with plate triangular, sides con-
cave, with rather coarse punctures and setae; submentum roughly punctured, with
short golden setae.

Pronotum (Fig. 16) widest at middle (pl/pw = 0.67-0.72); sides almost parallel on
posterior half and narrowing toward apex, strongly margined; anterior margin straight
in the middle, margined behind eyes; basal margin weakly sinuate. Pronotum finely
and sparsely punctuated, with a group of coarse punctures on each side of base area,
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with punctate longitudinal median areas. Anterior angles projected; posterior angles
nearly rectangular.

Prosternum (Fig. 17) coarsely and sparsely punctured on lateral areas, with some
oblique rugae; an irregular depression in the middle of base area; surface with golden
pubescence. Prosternal process triangular, strongly emarginated at apical border, pro-
duced into a blunt point at the base. Prosternal femoral lines converging anteriorly and
reaching the front edge of coxae.

Scutellum nearly pentagonal, sparely punctured.

Elytra widest at base, sides almost parallel at two thirds from base, then gradually
narrowing to apex; strial punctures fine at basal part and disappeared before extremity;
intervals finely punctured and distinctly wrinkled.

Mesoventrite (Fig. 18) broad, with a median pentagonal depression; mesocoxal
lines moderate length; sparsely punctured.

Mesotibia (Fig. 19) with outer edge of apex acutely toothed.

Male genitalia (Fig. 20) with median lobe curved; narrowed to a hook at apex in
lateral view; median strut about 1.43 times as long as median lobe.

Female genitalia (Fig. 21) with narrow styli at apex of coxite, and styli rounded
apically, covered with setae at apex. Female spermatheca as in Fig. 22.

Distribution. Known only from the type locality (China: Yunnan Province, Ery-
uan County).

Diagnosis. The new species is most similar to Micrencaustes (Mimencaustes) mi-
chioi Osawa & Chij6, 1990, but can be distinguished from it by body moderately
shining; pronotum with anterior margin margined behind eyes, without impunctate
longitudinal median areas; mesotibia with outer edge of apex acutely toothed. In Mi-
crencaustes (Mimencaustes) michioi, the body fairly shining; pronotum with anterior
margin immarginate, with impunctate longitudinal median areas; every tibia with
outer edge of apex acutely toothed.

Etymology. The species is named with 2 black spots near anterior border of basal
mark of elytron.

Micrencaustes (Mimencaustes) debhaanii (Castelnau, 1840) (New record to China)
htep://species-id.net/wiki/Micrencaustes_dehaanii

Engis dehaanii Castelnau, 1840: 15.

Encaustes dehaanii, Lacordaire 1842: 42.

Micrencaustes dehaanii, Crotch 1876: 572.

Micrencaustes (Mimencaustes) debaanii, Heller 1918 (1920): 10.

Material examined. 1 female, CHINA: Yunnan Province, Lianghe County, 24.8070°N,
98.2949°E, 3 May 1957, Bong Faye Love leg.

Distribution. China (Yunnan), Java, Malaysia, Thailand, Singapore, Vietnam,
Laos, India, Sikkim.
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Micrencaustes (Mimencaustes) wunderlichi Heller, 1918 (New record to China)
htep://species-id.net/wiki/Micrencaustes_wunderlichi

Micrencaustes (Mimencaustes) wunderlichi Heller, 1918 (1920): 23.
Micrencaustes wunderlichi, Arrow 1926: 254.

Material examined. 1 male, CHINA: Yunnan Province, Lushui County, 25.9667°N,
98.8167°E, 11 May 2004, Zi-Zhong Yang leg (MHU).
Distribution. China (Yunnan), Java, Indonesia.
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Abstract

A new species of army ant from the Aenictus wroughtonii group is described and illustrated based on the
worker caste. Aenictus gutianshanensis Staab, sp. n. is known form a single colony collected in the subtropi-
cal mixed evergreen broad-leaved forest of the Gutianshan National Nature Reserve, South-East China.
The new species is probably most closely related to A. vieti Jaitrong & Yamane, 2010 known from North
Vietnam and Taiwan. It is suggested that the abundant records of A. camposi Wheeler & Chapman, 1925
from East and South-East China should be reevaluated, as they are probably A. gutianshanensis or A. vieti
and not A. camposi, which is distributed in Sundaland, the Philippines, and the southernmost part of
continental South-East Asia.

Keywords
Aenictinae, Aenictus gutianshanensis, army ants, species description, taxonomy

Introduction

The genus Aenictus, which is the only genus of the dorylomorph subfamily Aenictinae,
is the largest genus of army ants. Army ants are characterized by several specialized
morphological, behavioral, and ecological adaptations, such as a nomadic life style,
highly specialized mating systems, and mass raiding for arthropod prey (Schneirla and

Copyright Michael Staab. This is an open access article distributed under the terms of the Creative Commons Attribution International License
(CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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Reyes 1966, Gotwald 1995, Kronauer 2009). Aenictus is restricted to the tropical and
subtropical regions of the Old World and Australia (Gotwald 1995). Almost all Aen-
ictus species are specialized predators of other ants (e.g. Rosciszewski and Maschwitz
1994, Hirosawa et al. 2000, Jaitrong and Yamane 2011), however they can also sup-
plement their diet with plant-based resources (Staab in press).

Until now, 179 species (9 synonyms, 2 unavailable) and 30 subspecies (13 syno-
nyms, 2 unavailable) have been validly described (AntCat 2014). Recently, Jaitrong
and coworkers established 12 species groups based on the worker caste (Jaitrong and
Yamane 2011), and comprehensively revised the Oriental and Australasian Aenictus
fauna (Jaitrong and Yamane 2010, Jaitrong et al. 2010, Jaitrong and Yamane 2011,
Wiwatwitaya and Jaitrong 2011, Jaitrong and Hashimoto 2012, Jaitrong and Yamane
2012, Jaitrong and Wiwatwitaya 2013, Jaitrong and Yamane 2013).

The A. wroughtonii species group has been revised in detail by Jaitrongetal. (2010).
The group contains seven species in the Oriental and Australasian faunal region that
can easily be separated from other conspecific Aenictus species by the combination of a
yellowish and slender body, very long antennal scapes, and a rounded anterior clypeal
margin bearing several denticles (Jaitrong et al. 2010, Jaitrong and Yamane 2011). In
the present paper, a new species of the A. wroughtonii group from South-East China is
described as new to science based on the worker caste.

Methods

All morphological observations were made with a Leica SD6 stereomicroscope. Meas-
urements were taken with an ocular micrometer. Images were produced using a Key-
ence VHX2000 (Osaka, Japan) digital microscope.

The general worker terminology follows Jaitrong et al. (2010) and Jaitrong and
Yamane (2011).

All measurements are expressed in millimeters. Abbreviations used for measurements
and indices follow Jaitrong et al. (2010) and Jaitrong and Yamane (2011) and are:

CI Cephalic index, HW / HL x 100.

HL Maximum head length in full-face view, measured from the anterior clypeal
margin (excluding the projecting clypeal teeth) to the midpoint of a line
drawn across the posterior margin of the head.

HW Maximum head width in full face view.

ML Mesosomal length measured from the point at which the pronotum meets
the cervical shield to the posterior base of the metapleuron in profile.

MTL  Maximum length of mid tibia, excluding the proximal part of the articula-
tion which is received into the distal end of the femur.

PL Petiole length measured from the anterior margin of the peduncle to the
posteriormost point of tergite.

SI Scape index, SL / HW x 100.
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SL Scape length excluding the basal constriction and condylar bulb.
TL Total length, measured roughly from the anterior margin of head to the tip
of gaster in stretched specimens.

Depositories of type material

CASC  California Academy of Science Collection, San Francisco, California, USA.

1ZAS Insect Collection of the Institute of Zoology, Chinese Academy of Sciences,
Beijing, China.

ZMBH Museum fiir Naturkunde, Berlin, Germany.

Results

Aenictus wroughtonii species group

Jaitrong et al. (2010) and Jaitrong and Yamane (2011) defined this species group as follows:

Head narrow; occipital margin lacking collar. Antenna long, consisting of 10 seg-
ments, with a strikingly long scape attaining or extending beyond posterolateral corner of
head (but in one Vietnamese species the scape shorter, not reaching posterolateral corner of
head). Anterior clypeal margin roundly convex with 5—10 denticles. Mandible triangular,
with masticatory margin bearing 8—12 minute inconspicuous denticles in addition ro
large apical tooth with a sharp apex; basal margin of mandible lacking denticles. Frontal
carina short; parafrontal ridge feeble and incomplete. Mesosoma narrow and elongate.
Legs very slender. Subpetiolar process weakly developed or almost absent. Head and gaster
entirely smooth and shiny. Nearly entire body clear yellow ro yellowish brown; typhlatta
spot absent.

Aenictus gutianshanensis Staab, sp. n.
http://zoobank.org/F14BSEED-1D2E-4931-A0AA-F3697502BEEF
http://species-id.net/wiki/Aenictus_gutianshanensis

Figs 1-5

Holotype. Worker from China, Zhejiang Province, Gutianshan National Nature Re-
serve, ca. 30 km NW of Kaihua, 29°12'54"N / 118°7'18"E, ca. 250 m above sea level,
28.V1.2009, leg. Andreas Schuldt, label: “CSP26/SW7(2009)”, deposited in IZAS.

Paratypes. Five workers, same data as holotype. Three deposited in IZAS; one
each deposited in ZMBH and CASC. All type specimens were collected in a single
pitfall trap in a secondary mixed evergreen broad-leaved forest.

Measurements and indices. Holotype: TL 3.30, HL 0.68, HW 0.63, SL 0.70,
ML 1.17, MTL 0.75, PL 0.30, CI1 93, ST 112.
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Figures 1-4. Aenictus gutianshanensis sp. n. (holotype). | Head in full-face view 2 body in profile 3 body

in dorsal view 4 propodeal junction petiole and postpetiole in profile.

Paratypes (n=5): TL 3.10-3.30, HL 0.69-0.75, HW 0.60-0.65, SL 0.65-0.70,
ML 1.17-1.25, MTL 0.69-0.83, PL 0.29-0.31, CI 87-91, SI 104-113.

Worker description. Head in full-face view elliptical, slightly longer than broad, with
convex sides and almost straight posterior margin of head. Antennal scape long, reaching
posterior corner of head; antennal segments II-X each longer than broad; II as long as I11,
but longer than each of IV-VII; terminal segment (X) longer than each of II-IX; the last
four segments forming an indistinct club. Frontal carina long, extending slightly beyond
the posterior margin of antennal torulus. Clypeus short with its anterior margin slightly
convex, bearing 7-8 bluntly rounded denticles. Mandible subtriangular, masticatory mar-
gin straight, with a large curved apical tooth which is followed by 9-10 minutes teeth on
masticatory margin. With mesosoma in profile, pronotum dorsally convex, not distinctly
separated from mesonotum by a promesonotal suture. Propodeum slightly lower than
promesonotum, its dorsal outline gently sloping posteriorly; propodeal junction angu-
late; declivity of propodeum straight in the dorsal part, concave in the ventral part when
viewed in profile, encircled by a thin rim. Petiole in profile as long as high, its node convex
dorsally. Subpetiolar process present, its ventral margin almost straight, bearing a thin rim
below, anteroventral corner angulate. Postpetiole slightly longer than petiole, its node
convex dorsally in profile; ventral postpetiolar process developed, angulate, bearing a thin
rim below, slightly projecting over the posterior part of the petiole.

Head including mandible smooth and shiny; antennal scape punctate. Entire meso-
soma finely reticulate, dorsal face of pronotum finely reticulate but shiny, reticulation
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Figure 6. Typical mixed evergreen broad-leaved forest at the type locality, the Gutianshan National

Nature Reserve.

on mesopleuron, metapleuron and lateral face of propodeum finer than on pronotum,
appearing almost punctate in magnification lower 64x. Entire petiole finely reticulate.
Postpetiole finely reticulate, except the dorsum smooth and shiny. Gaster smooth and
shiny. Coxae finely reticulate, femora densely punctate, tibiae sparsely punctate.

Body except anterior part of mesonotum with abundant standing hairs and interd-
ispersed short hairs; length of longest hairs on dorsa of head and pronotum 0.20-0.30
mm. Antennal scape and legs with abundant standing hairs. Head, mandible, gaster and
legs yellowish brown. Mesosoma, antennal scape, petiole and postpetiole reddish brown.
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Male and female are unknown.

Etymology. The scientific name is after the type locality, the Gutianshan National
Nature Reserve (Fig. 6) in South-East China.

Distribution. South-East China; only known from the type series.

Ecology. No direct biological information is available. The type series was col-
lected in a single pitfall trap in a secondary mixed evergreen broad-leaved forest. Thus,
the species probably lives and forages on and in the leaf-litter preying on small ants
of the subfamily Formicinae, as it has been previously reported for species in the A.
wroughtonii group (Rosciszewski and Maschwitz 1994, Jaitrong et al. 2010). Possible
prey species of the genera Prenolepis and Nylanderia are common at the type locality
(M. Staab, unpublished data).

Discussion

Aenictus is one of the most species-rich ant genera in China and worldwide (Gué-
nard and Dunn 2012, AntCat 2014), and the present paper raises the number of
described species to 180. However, several Aenictus species have been described based
only on males. As males of A. gutianshanensis and many other Aenictus species are so
far unknown, further collections supported by genetic work are needed in the future
to clarify the relationship between male and worker based species names. Recently,
the exhaustive reviews of Jaitrong and coworkers (Jaitrong and Yamane 2010, Jaitrong
et al. 2010, Jaitrong and Yamane 2011, Wiwatwitaya and Jaitrong 2011, Jaitrong
and Hashimoto 2012, Jaitrong and Yamane 2012, Jaitrong and Wiwatwitaya 2013,
Jaitrong and Yamane 2013) provided detailed taxonomic and biogeographic informa-
tion for the Oriental Aenictus fauna. Nevertheless, additional new species from the
region have been described by various authors since these revisions (e.g. Jaitrong and
Nur-Zati 2010, Bharti et al. 2012). Due to their highly specialized colony cycle which
is characterized by reproduction through colony fission only (Gotwald 1995), most
Aenictus species have a low dispersal potential and rather small and limited distribution
ranges (e.g. Jaitrong et al. 2010, 2012, Jaitrong and Yamane 2013).

Aenictus gutianshanensis can be easily distinguished from all other species of the A.
wroughtonii group by the pronotum, the petiole, and the side of the postpetiole com-
pletely finely reticulate (see Jaitrong et al. 2010 for detailed species descriptions includ-
ing a key to the A. wroughtonii group; the same key is available online at http://www.
antwiki.org/wiki/Key_to_Aenictus_wroughtonii_group_species). The new species is
most similar to A. vieti Jaitrong & Yamane, 2010 and to A. camposi Wheeler & Chap-
man, 1925 but slightly larger in all measurements. In addition to having the pronotum
and petiole completely finely reticulate, A. gutianshanensis can be easily distinguished
from A. vieti and A. camposi by the following characters (characters for A. vieti and A.
camposi are given in brackets, see Jaitrong et al. 2010): ventral margin of subpetiolar
process almost straight (ventral margin convex), femora densely punctate (smooth and
shiny in Jaitrong et al. 2010, but superficially and irregularly sculptured and shiny in
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two paratypes examined by the reviewer), postpetiolar process more developed with a
rim below (less developed, without ventral rim), and longest standing hairs on prono-
tal dorsum distinctly longer (maximal 0.13 mm).

In China, A. camposi has been recorded from several provinces in East and South-
East China. (Guénard and Dunn 2012). However, A. camposi is a clearly tropical species
whose distribution is restricted to Sundaland, the Philippines, and the southernmost
part of continental South-East Asia (Jaitrong et al. 2010). Jaitrong and Yamane (in
Jaitrong et al. 2010) described A. vieti from Taiwan and North Vietnam. The authors
recommended treating the Chinese records of A. camposi as A. vieti, which is morpho-
logically similar. However, A. vieti has not yet been recorded from mainland China.
Thus, I also recommend reevaluating the Chinese A. camposi for their identity. The
type locality of A. gutianshanensis is in the Zhejiang Province, and at least A. camposi
specimens collected further north, e.g. in Anhui or Hubei, may be A. gutianshanensis.

There are probably several Aenictus species which still await discovery and descrip-
tion in the tropical and subtropical forests of the Oriental region. However, these
forests are under high land-use pressure and are increasingly being cleared for agricul-
ture (Gibbs et al. 2010, Miettinen et al. 2011, Hansen et al. 2013). As top predators,
Aenictus and other army ants are sensitive to the negative effects of forest fragmenta-
tion and anthropogenic land use (Matsumoto et al. 2009). Aenictus gutianshanensis
was discovered in South-East China, a region that was once covered by species rich
subtropical forests which have largely been converted to timber plantations and to
agricultural land (Lépez-Pujol et al. 2006). The type locality, the Gutianshan National
Nature Reserve (Bruelheide et al. 2011), despite being secondary forest, is one of the
larger fragments of the historically wide ranging mixed evergreen broad-leaved forest
in South-East China. These areas, as well as other secondary forest fragments in China
and elsewhere probably contain several new ant species waiting to be discovered.
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Abstract

Four new species of the spider family Theridiosomatidae are described from caves in Laos: Alaria caver-
nicola sp. n. (3Q), A. navicularis sp. n., (3Q) A. bicornis sp. n. (39), Chthonopes thakekensis sp. n. (9).
Diagnoses and illustrations for all new taxa are given. All holotypes are deposited in the Senckenberg
Research Institute in Frankfurt am Main, Germany (SMF).

Keywords
Cave spiders, taxonomy, Araneoidea, Orbiculariae, Indochina, limestone karst

Introduction

Theridiosomatidae are small (usually < 3 mm), widely distributed, and cryptozoic spi-
ders, which can be found in damp, dark habitats (litter layer of forest or in caves) (Zhao
and Li 2012). Coddington (1986) reviewed the genera of this family and proposed

Copyright Yucheng Lin et al. This is an open access article distributed under the terms of the Creative Commons Attribution International License
(CC BY 4.0), which permits unrestricted use, distribution,and reproduction in any medium, provided the original author and source are credited.



76 Yucheng Lin et al. / ZooKeys 391: 75-102 (2014)

synapomorphies based on a cladistic analysis, including the combination of following
characters: a pair of pits on the anterior margin of sternum near the labial base (absent
in Chthonos Coddington, 1986), partly fused spermathecae (separated in Coddingronia
Miller, Griswold & Yin, 2009), especially large male palps (except for Menglunia Zhao
& Li, 2012), and a long trichobothrium dorsally on tibia IV. Subsequently, an increas-
ing number of new species have been described from all over the world. For example,
some species from Latin America have been reported by Lopez (1994, 1996), Rodri-
gues and Ott (2005) and Rodrigues and Lise (2008). Chinese Theridiosomatidae have
been reported from Gaoligongshan, Yunnan (Miller et al. 2009), tropical rainforest
in Hainan and Xishuangbanna of Yunnan, and in caves in Guangxi, Chongging and
Guizhou (Zhao and Li 2012; Dou and Lin 2012; Chen 2010; Zhu and Wang 1992;
Song and Zhu 1994). Other species have been described from insular states or areas
(Barrion and Litsinger 1995; Saaristo 1996; Zhang et al. 2006; Shinkai 2009). Accord-
ing to the latest data, 18 genera containing 101 known species are recorded worldwide
(Platnick 2014).

The earliest report on Theridiosomatidae from the Indochinese Peninsula was pub-
lished by Simon (1901), who described two species, Andasta cyclosina and Theridiosoma
nebulosum from Malaysia. About one hundred years later, two new genera (Chthonopes
and Luangnam) were established by Wunderlich (2011) to accommodate three new
species (C. cavernicolus, C. jaegeri and L. discobulbus) discovered from caves in Laos.
Insufficient sampling could not hide the rich species diversity of this region, and still
more species are waiting to be found. In this paper, we provide detailed descriptions,
illustrations and distribution data for four new species from Laos.

Material and Methods

Specimens were examined and measured under a Leica M205 C stereomicroscope.
Further details were studied under an Olympus BX43 compound microscope. All
drawings were made using a drawing tube attached to an Olympus BX43 compound
microscope, and then inked on ink jet plotter paper. Copulatory organs of males and
females were examined and illustrated after they have been dissected and detached
from the spiders’ bodies. Vulvae were treated in lactic acid before illustration. All em-
bolic divisions and vulvae were illustrated after being embedded in Hoyer’s Solution.
Photos were taken with a Canon EOS 60D wide zoom digital camera (8.5 megapixels)
mounted on an Olympus BX43 stereomicroscope. The images were montaged using
Helicon Focus 3.10 software. All type specimens are preserved in 85% ethanol solu-
tion. All material was collected by Peter Jager by hand. Material is deposited in Senck-
enberg Research Institute, Frankfurt, Germany (SMF) and in the Institute of Zoology,
Chinese Academy of Sciences, Beijing, China (IZCAS).

All measurements were made in millimeters; altitude is given in meters (m).
Leg measurements are given as: total length (femur, patella, tibia, metatarsus, tar-
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sus). The terminology mostly follows Miller et al. (2009) and Zhao and Li (2012).
Chaetotaxy of macrosetae is marked for dorsal (d), prolateral (p), retrolateral (r),
and ventral (v) surfaces of legs. Metatarsal trichobothrium (T'm) is given as the ratio
of the distance between the proximal margin of the metatarsus and the base of the
trichobothrium divided by the total length of the metatarsus (Locket and Millidge
1953) and Tm value for each leg is given as Tm I, Tm II, Tm III, and Tm IV. The
course of the duct system is illustrated as red line with a circle representing the copu-
latory opening and an arrow representing the fertilization duct pointing in direction
of the Uterus externus.

Abbreviations used in the text: AME — anterior median eyes; DS — dorsal shield of
prosoma; LE — lateral eyes; PME — posterior median eyes.

Taxonomy

Genus Alaria Zhao & Li, 2012
http://species-id.net/wiki/Alaria\according_to_Lin_et_al_2014

Type species. Alaria chengguanensis Zhao & Li, 2012 from China.

The genus was described in 2012 as monotypic (Zhao and Li 2012). The type
species was known from Guizhou Province only from the type locality. Spiders were
recorded in Xiniu Cave.

Alaria cavernicola sp. n.
http://zoobank.org/87575CFC-446E-4846-9D28-E483E9DBC2A0
http://species-id.net/wiki/Alaria_cavernicola

Figs 1-4, 19

Material examined. LAOS: Bolikhamsay Province: Holotype: & (SMF), Lak Sao,
Tham Man Kone, 18°13.268'N, 104°48.765'E, altitude 501 m, inside cave, leg. 3 De-
cember 2012. Paratypes: 1 3,2 Q (SMF), same data as holotype; Khammouan Prov-
ince: 6 35 (SMF), 8.3 km NE of Thakek, Tham Noi, 17°26.655'N, 104°51.767'E, alti-
tude 158 m, in foot cave, leg. 26 November 2012; 1 & (IZCAS), 15 km N of Thakek,
Ban Ph6éungam-Mai,17°31.835'N, 104°46.582'E, altitude 144 m, limestone cave,
quarry, leg. 25 November 2012; 1 & (SMF), LAOS, 2.5 km WNW of Ban Tathot, en-
trance 17°37.897'N, 105°07.502'E, exit 17°37.994'N, 105°07.195'E, altitude 200 m,
entrance area and in front of limestone cave, Tham Kamouk, leg. 30 April 2012; 2 @
(SMEF , IZCAS), Thakek area, Ban Phoungam-Mai, 17°32.954'N, 104°48.754'E, alti-
tude 180 m, limestone cave, Tham Phayat, leg. 29 April 2012; 1 @ (SMF), Boualapha
District, Tham Nam, Lot Xe Bang Fai, 17°22'24.43"N, 105°50'39.36"E, altitude 190
m, in day, leg. 3-4 May 2012.
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Figure |. Alaria cavernicola sp. n., holotype male. A Habitus, dorsal B Palp, prolateral € Ditto, ret-
rolateral D Ditto, ventral E bulb (median apophysis removed), distal F Median apophysis, prolateral
G Cymbium, retrolateral H Palpal patella and tibia, retrolateral. Co = conductor; Em = embolus; MA =

median apophysis; Pc = paracymbium; Te = tegulum.
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Figure 2. Alaria cavernicola sp. n., female paratype, from Tham Man Kone. A Habitus, dorsal B Epigyne,
ventral C Epigyne, dorsal D Vulva (lactic acid-treated), ventral E Vulva, dorsal (red line showing course of
duct system). CD = copulatory duct; FD = fertilization duct; Sc = scape; Sp = spermathecae.

Etymology. The specific epithet is derived from the Latin word “cavernicola” =
“living in caves”, refers to that this species may mainly live in caves; adjective.

Diagnosis. This new species is similar to A. chengguanensis Zhao & Li, 2012 in
the paracymbial shape (Figs 1D, 3C), most part of the long embolus embedded in
conductor, the large median apophysis (Figs 1B—C, 3A-B), the scape protruding from
beneath epigynal plate (Figs 2B—E, 4A-B), and the similar configurations of the vulva
(Figs 2E, 4B). Males can be distinguished by the absence of tufted setae on the cym-
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Figure 3. Alaria cavernicola sp. n., holotype male. A Palp, prolateral B Ditto, retrolateral C Ditto, ven-
tral D bulb (median apophysis removed), apical E Median apophysis, prolateral F Cymbium, retrolateral
G Palpal patella and tibia, retrolateral. Co = conductor; Em = embolus; MA = median apophysis; Pc =

paracymbium; Te = tegulum.
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Figure 4. Alaria cavernicola sp. n., female paratype, from Tham Man Kone. A Epigyne, ventral B Vulva

(lactic acid-treated), dorsal. CD = copulatory duct; FD = fertilization duct; Sc = scape; Sp = spermathecae.
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bium (Figs 1G, 3F vs. Zhao and Li 2012: figs 1B, 1D, 3D), the different shape of the
median apophysis (Figs 1F, 3E vs. Zhao and Li 2012: figs 1A, 3A, 5A), females by the
long, narrow and membranous scape as well as by the large and wide spermathecae
(Figs 2B-E, 4A-B vs. Zhao and Li 2012: figs 2A-B, 5C-D).

Description. Habitus as in Figs 1A, 2A. DS nearly pear-shaped, yellow, with grey
pigment, cervical groove distinct, thoracic fovea present. Sternum yellow. Legs proxi-
mally pale yellow, distally yellow. Opisthosoma sub-spherical, grey in male, off-white
in female, with white patches.

Male palp (Figs 1B-D, 3A-C): patella with strong macroseta and trichobothrium
(Figs 1C, 1H, 3B, 3G). Tibia with 2 trichobothria and a lamellar process (Figs 1H,
3G). Paracymbium with a hooked basal process and a long distal spicula (Figs 1C-D,
1G, 3B-C, 3F). Tegulum smooth. Median apophysis large, surface with tiny grooves
and aculei, proximal process short and serrated, distal process long and slightly fur-
cated (Figs 1F, 3E). Most part of embolus embedded in sheath-like conductor (Figs
1B-D, 3A-C). Embolus long, bent, filiform (Figs 1E, 3D).

Female copulatory organ (Figs 2B—E, 4A-B): epigynal area with long setae. Scape
long, membranous, rugose, distally bent, protruding from beneath epigynal posterior
margin (Figs 2D, 4A). Spermathecae subovate, juxtaposed (Figs 2C, 2E, 4B). Copula-
tory ducts wide, starting from lateral corner of spermathecae (Fig. 4B), curl up to form
a saccular structure at each side (Figs 2E, 4B). Fertilization ducts deriving from ventral
surface of spermathecae, distally hooked (Fig. 4B).

Male: total length 1.52, DS 0.73 long, 0.60 wide, clypeus 0.16, sternum 0.39
long, 0.33 wide, coxae IV separated by their width, opisthosoma 0.82 long, 0.75 wide.
PME separated by less than half their diameter. Macrosetae: leg I: femur d1, p1, rl,
patella d2, tibia d2, p2, r1, v1, metatarsus d1, p1, r1; leg II: femur d1, r1, patella d2,
tibia d2, p1, rl, metatarsus d1, r1; leg III: femur d1, patella d2, tibia r1, metatarsus
d1, p1, r1; leg IV: femur d2, patella d2, tibia d2, p1, metatarsus d1, p1, r1. Metatarsal
trichobothria: Tm I: 0.29; Tm II: 0.25; Tm III: 0.14. Leg measurements: I 2.02 (0.65,
0.28, 0.40, 0.41, 0.28); 11 1.64 (0.51, 0.25, 0.32, 0.32, 0.24); III 1.14 (0.34, 0.19,
0.18, 0.23, 0.20); IV 1.48 (0.45, 0.22, 0.30, 0.29, 0.22).

Female (collected together with holotype, from Tham Man Kone): total length
2.65, DS 1.03 long, 0.99 wide, clypeus 0.18, sternum 0.62 long, 0.53 wide, coxae
IV separated by their width, opisthosoma 1.67 long, 1.58 wide. PME separated by
less than half their diameter. Macrosetae: leg I: femur d1, p1, r1, patella d2, tibia d2,
p2, r1, v2, metatarsus pl, r1, v1; leg II: femur d1, r1, patella d2, tibia d2, p1, r1, v1,
metatarsus pl, rl, v1; leg III: femur d1, patella d2, tibia d1, rl1, metatarsus d1, p1,
rl, v1; leg IV: femur d2, patella d2, tibia d2, p1, r1, v1, metatarsus p1, r1. Metatarsal
trichobothria: Tm I: 0.27; Tm II: 0.27; Tm III: 0.16. Leg measurements: I 3.48 (1.18,
0.47, 0.71, 0.71, 0.41); 11 2.92 (0.93, 0.42,0.58, 0.60, 0.39); III 1.99 (0.59, 0.31,
0.34, 0.43, 0.32); IV 2.79 (0.93, 0.38, 0.56, 0.55, 0.37).

Variation. The total length ranges from 1.48 to 1.62 in males (n = 10) and from
2.38 to 2.70 in females (n = 5).

Distribution. See in Fig. 19.
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Alaria navicularis sp. n.

http://zoobank.org/05825720-58 CD-40F4-9FBE-4FBA4A97E5D1
http://species-id.net/wiki/Alaria_navicularis

Figs 5-10, 19

Material examined. LAOS: Khammouan Province: Holotype: & (SMF), 2.5 km
WNW of Ban Tathot, entrance 17°37.897'N, 105°07.502'E, exit 17°37.994'N,
105°07.195'E, altitude 200 m, entrance area and in front of limestone cave, Tham Ka-
mouk, leg. 30 April 2012. Paratypes: 2 @ (SMF), same data as holotype; 1 @ (SMF),
8.3 km NE of Thakek, Tham Noi, 17°26.655'N, 104°51.767'E, altitude 158 m, in
foot cave, leg. 26 November 2012; 1 @ (IZCAS), 2.5 km WNW of Ban Tathot, en-
trance 17°37.897'N, 105°07.502'E, exit 17°37.994'N, 105°07.195'E, altitude 200 m,
entrance area and inner parts of limestone cave, Tham Kamouk, leg. 26 April 2012.

Etymology. This specific name is derived from the Latin word “navicularis” = “shaped
like a boat”, and refers to the shape of the median apophysis in the male palp; adjective.

Diagnosis. The most significant difference of this new species to A. chengguanensis
(Zhao and Li 2012: figs 1A-D, 2A-B, 3A-D, 4A-B, 5A-B) and A. cavernicola sp. n.
(Figs 1-4) is the navicular median apophysis in the male (Figs 5B, 6D, 8A, 9D), the
triangular, weakly sclerotized scape and the nearly circular, juxtaposed spermathecae in
the female (Figs 7B-D, 10A-C).

Description. Habitus see in Figs 5A, 7A. DS pear-shaped, yellow, eyes with black
base, cervical groove distinct, sternum yellow. Legs yellow. Opisthosoma oval in male,
pale yellow, dorsum with small slcerotized spots and a pair of black speckles; sub-
spherical in female, pale, dorsum with white patches.

Male palp (Figs 5B-D, 8A-B, 9A): patella with strong macroseta (Figs 5C, 8B,
8E). Tibia with 3 trichobothria and lamellar process (Figs 5F, 8E). Paracymbium with
basal hooked process and distal short spicula (Figs 5D-E, 8D, 9A). Tegulum medially
smooth, marginally rugose (Figs 6A, 8C). Median apophysis especially large, navicular,
surface with tiny aculei, proximal process short, distal process long and rugose (Figs
6D, 9D). Conductor chisel-shaped, distally slightly bent, longer than embolus, (Figs
6B-C, 9B-C). Embolus long, needle-shaped, sclerotized, distal part embedded in con-
ductor, embolic tip not beyond distal end of conductor (Figs 6A-C, 8C, 9A-C).

Female copulatory organ (Figs 7B-D, 10A—C): epigynal area covered with long
setae (Figs 7B, 10A, 10C). Scape large, triangular, basally rugose and contracted, api-
cally weakly sclerotized, with small distal pocket, protruding from beneath epigynal
posterior margin (Figs 7B-D, 10A—C). Spermathecae sub-circular, juxtaposed; lateral
copulatory ducts coils oval, bent (Figs 7D, 10B). Copulatory ducts narrow, ending
laterally margin in spermathecae (Figs 7D, 10B). Fertilization ducts short, triangular,
arising ventro-laterally from spermathecae (Figs 7D, 10B).

Male: total length 2.31, DS 1.10 long, 0.93 wide, clypeus 0.17, sternum 0.55 long,
0.45 wide, coxae IV separated by their width, opisthosoma 1.31 long, 1.20 wide. PME
separated by less than half their diameter. Macrosetae: leg I: femur d2, p1, rl, patella
d2, tibia d2, p3, r1, v2, metatarsus d1, p1, rl, v1; leg II: femur d2, r1, patella d2, tibia
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Figure 5. Alaria navicularis sp. n., holotype male. A Habitus, dorsal B Palp, prolateral € Ditto, retrolateral
D Ditto, ventral E Cymbium, retrolateral F Palpal patella and tibia, retrolateral. Co = conductor; Em =
embolus; MA = median apophysis; Pc = paracymbium; SCy = setae of cymbium; Te = tegulum.
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Figure 6. Alaria navicularis sp. n., male holotype. A Bulb (median apophysis removed), distal B Ditto,
prolateral C Ditto, retrolateral D Median apophysis, prolateral. Co = conductor; Em = embolus; MA =

median apophysis; Te = tegulum.
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Figure 7. Alaria navicularis sp. n., female paratype, from Tham Kamouk. A Habitus, dorsal B Epigyne,
ventral € Vulva (lactic acid-treated), ventral D Ditto, dorsal (red line showing course of duct system). CD
= copulatory duct; FD = fertilization duct; Sc = scape; Sp = spermathecae.

d2, p1, r1, v1, metatarsus d2, r1, v1; leg I1I: femur d2, patella d2, tibia d2, p1, v1, meta-
tarsus d1, p1, rl, v1; leg IV: femur d2, p1, patella d2, tibia d2, p1, rl1, v1, metatarsus
d1, p1, r1, vl. Metatarsal trichobothria: Tm I: 0.22; Tm II: 0.24; Tm III: 0.14. Leg
measurements: 1 3.34 (1.09, 0.45, 0.67, 0.69, 0.44); 11 2.90 (0.93, 0.42, 0.57, 0.58,
0.40); 111 2.16 (0.72, 0.32, 0.36, 0.43, 0.33); IV 2.65 (0.85, 0.37, 0.53, 0.55, 0.35).
Female (collected together with holotype): Total length 3.62, DS 1.24 long, 1.45
wide, clypeus 0.15, sternum 0.78 long, 0.68 wide, coxae IV separated by their width,
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Figure 8. Alaria navicularis sp. n., holotype male. A Palp, prolateral B Ditto, retrolateral € Bulb (median
apophysis removed), distal D Cymbium, retrolateral E Palpal patella and tibia, retrolateral. Co = conduc-
tor; Em = embolus; MA = median apophysis; Pc = paracymbium; SCy = setae of cymbium; Te = tegulum.
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Figure 9. Alaria navicularis sp. n., holotype male. A Palp, ventral B Bulb (median apophysis removed),
prolateral C Ditto, retrolateral D Median apophysis, prolateral. Co = conductor; Em = embolus; MA =
median apophysis; Te = tegulum.
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Figure 10. Alaria navicularis sp. n., female paratype, from Tham Kamouk. A Vulva (lactic acid-treated),
ventral B Ditto, dorsal € Epigyne (untreated), ventral. CD = copulatory duct; FD = fertilization duct;
Sc = scape; Sp = spermathecae.

opisthosoma 2.45 long, 2.35 wide. PME separated by less than half their diameter.
Macrosetae: Leg I: femur d1, p1, r1, patella d2, tibiad2, p2, r1, v1, metatarsus p1, rl,
v1; leg II: femur d2, r1, patella d2, tibia d2, p1, r1, v1, metatarsus p1, rl, v1; leg III:
femur d1, v1, patella d2, tibia d2, p1, v1, metatarsus d1, p1, r1, v1; leg IV: femur d2,
pl, patella d2, tibia d2, p1, r1, vl, metatarsus d1, p1, rl, v1. Metatarsal trichobothria:
Tm I: 0.30; Tm II: 0.25; Tm III: 0.15. Leg measurements: I 4.46 (1.45, 0.61, 0.93,
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0.88, 0.59); II 3.85 (1.20, 0.56, 0.78, 0.77, 0.54); III 2.83 (0.92, 0.42, 0.49, 0.54,
0.46); IV 3.54 (1.16, 0.52, 0.70, 0.69, 0.47).
Variation. The total length ranges from 3.42 to 3.70 in females (n = 4).
Distribution. See in Fig. 19.

Alaria bicornis sp. n.
http://zoobank.org/BA4F961C-149D-4C48-842B-C88A71DE3282
http://species-id.net/wiki/Alaria_bicornis

Figs 11-16, 19

Material examined. LAOS: Vientiane Province: Vang Vieng: Holotype: & (SMF),
North of Ban Phoxay, 19°00.880'N, 102°25.902'E, altitude 280 m, Tham Kieo, in
cave, leg. 2 December 2012. Paratypes: 2 3,5 @ (SMF), with same data as for holo-
type; 2 &, 2 @ (SME IZCAS), cross Nam Song, 18°54.550'N, 102°26.527'E, altitude
270 m, Tham Xiang, in cave, leg. 3 December 2012; 5 @ (SMF), N of Ban Phoxay,
19°02.350'N, 102°25.423'E, altitude 256 m, Tham Hoi, in cave, leg., 3 December
2012; 3 @ (SMF), N of Ban Phoxay, 19°01.749'N, 102°25.954'E, altitude 290 m,
Tham Phathao, in cave, leg. 3 December 2012.

Etymology. This specific name is derived from the Latin word “bicornis” = “with
two horns”, referring to the median apophysis with a fingerlike and a hooked process
in the male palp; used as an adjective.

Diagnosis. This new species and A. chengguanensis (Zhao and Li 2012: figs 1A-D,
2A-B, 3A-D, 4A-B, 5A-B) share the combination of the following features: tufted
setae of cymbium (Figs 12E, 15E), especially large median apophysis (Figs 11B, 12D,
14A, 15D), and long embolus mostly enveloped by conductor in male, an utterly ex-
posed scape protruding from beneath epigynal posterior margin and similar configura-
tions of vulva in female, but the new species can be distinguished from the latter by the
developed, strongly rugose tegulum (Figs 11C, 12C, 15C), the large median apophysis
with 2 distal processes (Figs 12D, 14A, 15D) and the absence of a hooked process in
paracymbium in male (Figs 12E, 15E), the oval median spermathecae (Figs 13C, E,
16B), the strongly sclerotized, long oval, lateral coils of copulatory duct (Figs 13E,
16B) and the narrow scape with two hoods in female (Figs 13C-E, 16A-C).

Description. Habitus see in Figs 11A, 13A. DS pear-shaped, brownish yellow, tho-
racic fovea black, with symmetric dark veins. Eyes with black bases. Cervical groove dis-
tinct. Sternum brown. Legs proximally yellow, distally dark yellow. Opisthosoma oval,
dark, dorsum with a long, longitudinal white stripe and 3 pairs of white spots minishing
in sequence.

Male palp (Figs 11B-D, 14A—C): patella with 1 strong macroseta (Figs 12F,
15F). Tibia with 3 trichobothria (Figs 12F, 15F). Paracymbium horn-shaped,
proximally large, distally pointed (Figs 12E, 15E). Tegulum broad, strongly rugose
and sclerotized (Figs 12A, 12C, 15A, 15C). Median apophysis very large, surface
with tiny aculei, with one fingerlike and one hooked process (Figs 12D, 15D).
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0.20mm (B, C, D)

Figure | 1. Alaria bicornis sp. n., holotype male. A Habitus, dorsal B Palp, prolateral € Ditto, retrolat-
eral D Ditto, ventral. Co = conductor; Em = embolus; MA = median apophysis; Te = tegulum.
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Figure 12. Alaria bicornis sp. n., holotype male. A Bulb (median apophysis removed), distal B Ditto,
prolateral € Ditto, retrolateral D Median apophysis, prolateral E Cymbium, retrolateral F Palpal patella
and tibia, ventral. Co = conductor; Em = embolus; Pc = paracymbium; SCy = setae of cymbium; Te =

tegulum.
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Figure 13. Alaria bicornis sp. n., female paratype, from Tham Kieo. A Habitus, dorsal B Epigyne, ventral
C Vulva, dorsal D Epigyne (lactic acid-treated), ventral E Vulva, dorsal (red line showing course of duct
system). CD = copulatory duct; FD = fertilization duct; Sc = scape; Sp = spermathecae.
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Figure 14. Alaria bicornis sp. n., holotype male. A Palp, prolateral B Ditto, retrolateral € Ditto, ventral.

Co = conductor; Em = embolus; MA = median apophysis; Pc = paracymbium; Te = tegulum.
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Figure 5. Alaria bicornis sp. n., holotype male. A Bulb (median apophysis removed), distal B Ditto, pro-
lateral € Ditto, retrolateral D Median apophysis, prolateral E Cymbium, retrolateral F Palpal patella and

tibia, ventral. Co = conductor; Em = embolus; Pc = paracymbium; SCy = setae of cymbium; Te = tegulum.
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Figure 16. Alaria bicornis sp. n., female paratype, from Tham Kieo. A Epigyne (lactic acid-treated),
ventral B Vulva (lactic acid-treated), dorsal € Epigyne (untreated), ventral. CD = copulatory duct; FD =
fertilization duct; Sc = scape; Sp = spermathecae.

Conductor chisel-shaped, distinctly sclerotized, distally horn-shaped (Figs 11B,
11D, 12A, 14A, 14C, 15A). Embolus long, needle-shaped, sclerotized, most part
embedded in conductor, embolic tip just on distal end of conductor (Figs 12A-B,
14A, 14C, 15A-B).
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Female copulatory organ (Figs 13B-E, 16A-C): epigynal area covered with setae (Figs
13D, 16C). Scape long, fingerlike, rugose and membranous, distally weakly sclerotized,
with 2 small hoods, extending from epigynal posterior margin (Figs 13B—C, 16A-C).
Spermathecae oval, juxtaposed; lateral copulatory ducts strongly sclerotized, overlapping
with dorsally posterolateral part of medial spermathecae (Figs 13C, 13E, 16B). Copula-
tory ducts wide, leading to posterolateral part of spermathecae (Figs 13E, 16B). Fertiliza-
tion ducts short, arising posterolaterally from spermathecae (Figs 13E, 16B).

Male: Total length 2.01, DS 0.99 long, 0.78 wide, clypeus 0.15, sternum 0.60
long, 0.46 wide, coxae IV separated by their width, opisthosoma 1.09 long, 1.00
wide. PME separated by less than half their diameter. Macrosetae: Leg I: femur d2,
pl, r1, patella d2, tibia d2, p2, r1, v2, metatarsus d1, r1, v1; leg II: femur d2, r1,
patella d2, tibia d1, r1, v1, metatarsus d1, r1, v1; leg III: femur d2, patella d2, tibia
pl, rl, vl, metatarsus d1, p1, r1; leg IV: femur d2, p1, patella d2, tibia d1, p1, rl,
vl, metatarsus d1, pl, rl. Metatarsal trichobothria: Tm I: 0.24; Tm II: 0.24; Tm
III: 0.09. Leg measurements: I 3.02 (0.97, 0.40, 0.66, 0.62, 0.37); II 2.44 (0.80,
0.35, 0.50, 0.46, 0.33); 111 1.82 (0.56, 0.24, 0.34, 0.38, 0.30); IV 2.31 (0.73, 0.31,
0.48, 0.49, 0.30).

Female (collected together with holotype): total length 2.95, DS 1.10 long, 0.90
wide, clypeus 0.11, sternum 0.61 long, 0.47 wide, coxae IV separated by their width,
opisthosoma 1.93 long, 1.75 wide. PME separated by about half their diameter.
Macrosetae: Leg I: femur pl, rl, patella d2, tibia d2 , p2, r1, v2, metatarsus p1, r2;
leg II: femur d1, rl1, patella d2, tibia d2, p1, rl, v1, metatarsus p1, rl, v1; leg III:
femur d1, patella d2, tibia d1, r1, v1, metatarsus d1, p1, rl, v1; leg IV: patella d2,
tibia d1, p1, rl, metatarsus pl, rl. Metatarsal trichobothria: Tm I: 0.26; Tm II:
0.23; Tm III: 0.12. Leg measurements: I 3.65 (1.20, 0.44, 0.80, 0.76, 0.45); 11 2.99
(0.94, 0.40, 0.63, 0.60, 0.42); 111 2.05 (0.61, 0.28, 0.39, 0.42, 0.35); IV 2.88 (0.90,
0.33, 0.65, 0.60, 0.40).

Variation. The total length ranges from 1.88 to 2.15 in males (n = 5) and from
2.73 to 3.20 in females (n = 15).

Distribution. See in Fig. 19.

Genus Chthonopes Wunderlich, 2011
htep://species-id.net/wiki/Chthonopes

Type species. Chthonopes jaegeri Wunderlich, 2011 from Laos.

The genus was described in 2011 from two species recorded in Laos (Wunderlich
2011). The type species was known from Bolikhamsay Province from its type locality,
C. cavernicolus Wunderlich, 2011 was recorded from Khammouan Province. Two
additional females from Oudomxai Province were preliminary assigned to Chthonopes
as well without describing them formally as new species. All spiders were recorded
from caves.
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Chthonopes thakekensis sp. n.
http://zoobank.org/92AA0D92-9434-414D-A86F-4596C0164644
htep://species-id.net/wiki/Chthonopes_thakekensis

Figs 17-19

Material examined. LAOS: Khammouan Province: Holotype: @ (SMF), Thakek
area, Ban Phoungam-Mai, 17°32.954'N, 104°48.754'E, altitude 180 m, Tham Phay-
at, in limestone cave, leg. 25 November 2012.

Etymology. This specific name is taken from type locality; adjective.

Diagnosis. The new species is similar to C. jaegeri Wunderlich, 2011 (see Wun-
derlich 2011: 443, figs 18d—f) in the shape of epigyne and the configurations of vulva,
but can be distinguished from it by the presence of translucent accessory spermathecae
(Figs 17D-E, 18C; absent in C. jaegeri) and the large, semi-circular main spermathe-
cae (Figs 17E, 18C; circular in C. jaegeri).

Description. Habitus see in Fig. 17A. DS yellow, pear-shaped, smooth; eyes small,
with black base, AME contiguous, LE contiguous, anterior eye row recurved, posterior
eye row procurved; sternum yellow, with sparse setae; legs yellow; opisthosoma spheri-
cal, covered with sparse long setae, setal base sclerotized.

Female copulatory organ (Figs 17C, 17E, 18C): epigyne large, with long setae
in midline (Figs 17B, 18A); scape long, translucent, rugose, extending from poste-
rior margin of epigynal plate, distal end weakly sclerotized (Fig. 17D); Spermathecae
large, strongly sclerotized, separated by about 1.2 times their width (Fig. 17E); acces-
sory spermathecae claviform, translucent (Fig. 17E); copulatory ducts wide, rugose,
sclerotized, connected with posterior margin of main spermathecae (Figs 17E, 18C);
fertilization ducts originating medio-posteriorly from main spermathecae, apical parts
close to each other (Figs 17E, 18C).

Female: Total length 2.51, DS 0.89 long, 0.85 wide, clypeus 0.18, sternum
0.48 long, 0.49 wide, coxae IV separated by 0.97 time their width, opisthosoma
1.63 long, 1.60 wide. PME separated by about 1.5 times their diameter. Macro-
setae: Leg I: patella d2, tibia d2, p2, r1, metatarsus d2, p5, r2, v2; leg II: patella
d2, tibia d6, p3, r2, v3, metatarsus d2, p4, 12, v4; leg I1I: patella d2, tibia d2, p3,
13, v3, metatarsus d2, p6, r4, v6; leg IV: patella d2, tibia d3, p3, r4, metatarsus
d3, p4, r3, v2. Metatarsal trichobothria: Tm I: 0.20; Tm II: 0.15; Tm III: 0.27.
Leg measurements: I 3.83 (1.17, 0.49, 0.83, 0.79, 0.55); I1 3.40 (1.03, 0.42, 0.74,
0.69, 0.52); III 2.56 (0.76, 0.34, 0.51, 0.54, 0.41); IV 3.03 (0.95, 0.36, 0.68,
0.62, 0.42).

Male unknown.

Distribution. See in Fig. 19.
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% i A 0.20mm (B, C)

0.20mm (D, E)
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Figure 17. Chthonopes thakekensis sp. n., holotype female. A Habitus, dorsal B Epigyne (untreated),
ventral € Vulva, dorsal D Epigyne (lactic acid-treated), ventral E Vulva, dorsal. CD = copulatory duct;
FD = fertilization duct; Sc = scape; Sp = spermathecae.
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0.20mm (A, B)

0.10 mm (C)

Figure 18. Chihonopes thakekensis sp. n., holotype female. A Epigyne (untreated), ventral B Ditto (lactic
acid-treated), ventral E Vulva (lactic acid-treated), dorsal. CD = copulatory duct; FD = fertilization duct;

Sc = scape; Sp = spermathecae.
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Figure 19. Records of four species of Theridiosomatidae from Laos. Filled triangles — Alaria cavernicola
sp. n.; Open circles — Alaria navicularis sp. n.; Filled circles — Alaria bicornis sp. n.; Open square — Chtho-
nopes thakekensis sp. n., Stars — towns.
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