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  Abstract  
We describe one new species of Acanthodasys (Gastrotricha, Macrodasyida, Th aumastodermatidae) col-
lected from sublittoral sites around Carrie Bow Cay, Belize and Isla Colón in the Bocas del Toro archi-
pelago, Panama. Th ough eight species of Acanthodasys are currently recognized, no species has yet been 
reported from the Caribbean. Acanthodasys caribbeanensis sp. n. is characterized by the lack of lateral 
adhesive tubes, the presence of ventrolateral adhesive tubes, and with cuticular armature in the form of 
both spineless and spined scales. Th e spineless scales are not elliptical as in other species of Acanthodasys, 
but are instead variable in shape and closely resemble the spineless scales of species of Diplodasys. Spined 
scales bear uniancres up to 50 μm long and are the largest reported in the genus. Uniancres are arranged 
dorsally around the mouth rim and distributed in fi ve distinguishable columns. Adult size varies from 
325–625 μm long.

    Keywords 
Meiofauna, Caribbean, Panama, Belize, gastrotrich, taxonomy

ZooKeys 61: 1–10 (2010)

doi: 10.3897/zookeys.61.552

www.pensoftonline.net/zookeys

Copyright R Hochberg, S Atherton. This is an open access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

RESEARCH ARTICLE

Launched to accelerate biodiversity research

A peer-reviewed open-access journal



Rick Hochberg & Sarah Atherton /  ZooKeys 61: 1–10 (2010)2

      Introduction

  Th e phylum Gastrotricha contains some of the smallest (0.1mm-3mm) benthic marine 
invertebrates. In general, marine gastrotrichs are restricted to the interstitial pore spac-
es between sand grains, making them overlooked in most tropical biodiversity investi-
gations. Knowledge of gastrotrich biodiversity in the Tropical Northwestern Atlantic 
(aka wider Caribbean) is almost entirely limited to species lists or descriptions of novel 
taxa from only a handful of sites in the fi ve Caribbean ecoregions: the Gulf of Mexico 
(Todaro 1994; Todaro et al. 1995), South Florida ecoregion (Th ane-Fenchel 1970; 
Schoepfer-Sterrer 1974; Decho et. al. 1985; Evans and Hummon 1991; Evans 1994), 
Bahamanian ecoregion (Renaud-Debyser 1963), Lesser Antilles ecoregion (Kisielewski 
1984; Hummon 2010) and Central Caribbean ecoregion including Colombia (Hum-
mon 1974) and Panama (Hochberg 2008). Additional unpublished records of marine 
gastrotrich diversity and biogeography can be found in Hummon (2009).

  Here, we document a new species of Acanthodasys (Macrodasyida, Th aumastoder-
matidae) from two Central Caribbean islands, Carrie Bow Cay on the Belizean barrier 
reef complex and Isla Colón in the Bocas del Toro archipelago, Panama. Investigations 
on both islands were conducted as part of a Smithsonian sponsored biodiversity project 
to barcode the local marine meiofauna.

    Methods

  Gastrotrichs were collected from a variety of sublittoral sites around Carrie Bow Cay, 
Belize (Jan.13–28, 2010) and Bocas del Toro, Panama (June 6–19, 2010). Research 
was performed at the Smithsonian fi eld station on Carrie Bow Cay, Belize and Smith-
sonian Tropical Research Institute, Bocas del Toro, Panama, respectively. Sediments 
were collected by SCUBA in bags and buckets and brought back to the fi eld stations 
for subsampling. Extraction of gastrotrichs was performed with the following proto-
col: 1) approximately 100 cm3 of sediment was combined with ca. 900 cm3 of 7.5% 
MgCl2 in a 1 L Erlenmeyer fl ask and allowed to rest for 15 mins; 2) the fl ask was gently 
shaken and the supernatant was decanted over a 48 μm mesh; and 3) the mesh was 
gently washed with seawater into a petri dish. Specimens were sorted with a Leica EZ4 
stereomicroscope, transferred to a glass slide, and viewed with a Zeiss A1 compound 
microscope equipped with DIC (diff erential interference contrast). Light micrographs 
were captured with a Sony Handycam digital camera. Measurements of individual 
specimens were performed with an ocular micrometer. Lengths and positions of organ 
systems are described in terms of percentage body units, where total body length from 
anterior (U00) to posterior (U100) is 100 units.

  Specimens were prepared for museum archival using the following protocol: fi x 
in 2.5% gultaraldehyde in 0.1M phosphate buff er saline (PBS; pH 7.4) for at least 
one week; rinse with PBS for 1 hr; expose to 1% OsO4 in 0.1M PBS for 1 min (to 
increase constrast); rinse in PBS for 15 min; dehdryate through an ethanol series; 
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transferr to propylene oxide for 30 min; and embed in epon on a glass microscope 
slide (coverslipped and placed in an oven a t 60ºC for 24 hrs). Type specimens are 
deposited in the National Museum of Natural History, Smithsonian Institution, 
Washington, DC.

Abbreviations: PIJ, pharyngeointestinal junction; TbA, anterior adhesive tubes be-
low mouth rim; TbL, lateral adhesive tubes; TbP, posterior adhesive tubes on caudal 
pedicles; TbVL, ventrolateral adhesive tubes.

    Results

  Order Macrodasyida Remane, 1925 [Rao & Clausen, 1970]
Family Th aumastodermatidae Remane, 1927
Subfamily Diplodasyinae Ruppert, 1978
Genus Acanthodasys Remane, 1927

    Acanthodasys caribbeanensis sp. n.
urn:lsid:zoobank.org:act:2ED007EB-D7F8-4E0D-9DC4-37BAFA49B247  
  Figs 1–3

    Type locality.   Station CBC10.19, Carrie Bow Cay Reef, coarse sand patches on ridge, 
15 m depth, 16°48.127N, 88°04.607W. Sediments collected by Cheryl Th acker on 
January 23, 2010.

    Holotype.   Adult specimen, reproductively mature, 625 μm long, resin prepara-
tion: specimen in dorsoventral orientation. USNM #1145897

    Other localities.   Station BRS2010-104, Wild Cane Rock, Bocas del Toro, Pana-
ma, 14 m depth, medium coarse sand plain, 9°21.016N, 82°10.335W. Sediment col-
lected by Daniel Gouge on June 8, 2010.

    Paratypes.   Cat. No. USNM 1145898, Adult specimen, minimum 425 μm long 
(curled), resin preparation: specimen on side. Cat. No. USNM 1145899, Adult speci-
men, minimum 450 μm long (curled), resin preparation: specimen in dorsoventral 
orientation.

    Material examined.   Ten specimens. Th ree prepared for archival.
    Diagnosis.   Acanthodasys with an adult body length from 375 μm to 625 μm long. 

Maximum body width at mouth/PIJ/midpoint of body is 30/62/100 μm. Pharynx to 
238 μm long. Cuticle of spineless and spined scales. Spineless scales of various shape. 
Spined scales bear uniancres to 50 μm long, distributed as one dorsal column fl anked by 
two dorsolateral columns and two lateral columns. Uniancres also extend dorsally across 
mouth rim. Ten epidermal glands per side. Up to nine TbA per side inserting directly 
on body surface at mouth rim. TbL absent. At least 43 TbVL per side beginning at PIJ 
and extending onto the outer edges of the caudal lobes. Two TbP insert terminally on 
caudal lobes, two insert medially. Hermaphroditic, with paired testes and single glan-
dular caudal organ. Rosette organ on left dorsolateral side of body; single ovary present.
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 Figure 1. Acanthodasys caribbeanensis sp. n. from Carrie Bow Cay, Belize A Dorsal view, transmitted 
light B Closeup of anterior end, dorsal view, DIC optics C Closeup of posterior end, dorsal view, DIC 
optics. Abbreviatons: cu caudal uniancres, du dorsal uniancre, dlu dorsolateral uniancre, eg egg, lu lateral 
uniancre, ou oral unianre, TbP posterior adhesive tubes.   
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 Figure 2. Acanthodasys caribbeanensis sp. n. A Habitus, drawn in dorsal view. B Habitus, drawn in 
ventral view. C Closeup of head region showing the distribution of TbA D Examples of diff erent shapes 
of uniancres on the body E Examples of diff erent scale shapes on dorsal and ventral sides. Abbreviatons: 
co caudal organ, cu caudal uniancres, dlu dorsolateral uniancre, du dorsal uniancre, ep epidermal gland, 
lu lateral uniancre, ou oral unianre, ro rosette organ, TbA anterior adhesive tube, TbP posterior adhesive 
tubes, TbVl ventrolateral adhesive tubes, te testis.   

    Etymology.   Named after the region of origin, referring to the Caribbean (Latin 
adjectival ending: ensis; caribbeanensis).

    Description.   Th e description is based on the holotype (adult, 625 μm long), with 
ranges given from specimens measured in vivo. Body strap-shaped and 425–625 μm 
long (Fig. 1A). Mouth region narrow; body infl ates at U04, narrows again at U08, 
and widens toward the trunk. Widths of mouth at U04/pharynx region at U08/PIJ 
at U36/trunk at U50/caudal base at U92 are 30/67/105/125/20 μm. Pharynx 238 
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 Figure 3. Acanthodasys caribbeanensis sp. n. from Carrie Bow Cay, Belize (A, B) and Bocas del Toro, 
Panama (C) A Closeup of dorsal cuticle showing dorsal uniancres, dorsolateral uniancres and spineless 
dorsal scales B Closeup of dorsal uiancres C Paratype (Cat. No. USNM 1145899) of Panamanian speci-
men showing the rosette organ (gland). Abbreviations: du dorsal uniancres, ep epidermal gland, lu lateral 
uniancre, ro rosette organ, TbVL ventrolateral adhesive tubes.   

μm long with pharyngeal pores at U32. Dorsal rim of oral hood, ca. 10 μm wide, 
free of cuticular spines and fringed with numerous mobile cilia and few stiff  sensory 
hairs to 10 μm long. Epidermal glands to 18 μm diameter and to 10 per side. Ventral 
locomotory cilia present as a complete fi eld beginning at ca. U08 and extending to 
the caudum (Fig. 2B).
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    Cuticular armature.   Cuticular spines evident at low magnifi cation and arranged 
around the periphery of the head, along the trunk and on the caudal lobes (Figs 1, 2). 
Spined- and spineless scales present. Approximately 10–12 oral uniancres line the dor-
sal periphery of the head behind the “naked” region of the oral hood (Fig. 1B). Unina-
cres slightly staggered in position; uniancres increase in size from medial position (10 
μm long) to a lateral position along head (U06, 23 μm long). Uniancres in lateral and 
dorsolateral positions continue along the trunk as individual columns. Th e trunk con-
tains a total of fi ve columns of uniancres: one dorsal, two dorsolateral, and two lateral 
columns (Figs 1A, 2A). Sixteen uniancres in dorsal column begin at U08 and extend 
to U80, increasing in size from 20–50 μm long down the length of the body, and with 
a slight bend or posterior curvature at the apex (Fig. 3B). Dorsolateral columns of ca. 
14–16 spines that increase in length along the trunk, from 17–35 μm long and with a 
slight posterior curvature or distinguishable bend (Fig. 2D); column ends at U85. Lat-
eral columns of 23–26 spines that increase in length along the trunk, from 20–35 μm, 
and mostly with a straight shape but oriented in a slight posterior direction; column 
ends at U87. Five small uniancres present on each caudal lobe, 8–20 μm long, in some-
what dorsolateral position (Fig. 1C). Cuticle between uniancres present as spineless 
scales. Scales of various shape; most dorsal scales have an obtuse triangular shape with 
the apex pointed posteriorly; some ventral scales same shape as dorsal scales; others of 
varying shapes (Figs 1B, 2E, 3A). Center of each scale with a triangular or eye-shaped 
depression. Scales ca. 15 μm wide and arranged in 5 columns on dorsal surface; ventral 
surface also with scales but the number of columns was undetermined.

    Adhesive tubes.   Anterior adhesive tubes (TbA), 8 per side to 12 μm long, dis-
tributed along the mouth margin in a single row (Fig. 2B,C). TbL are absent. TbVL 
arranged in bilateral columns, to 23 μm long, begin at PIJ and extend posteriorly on 
to the lateral edge of the caudal lobes; tubes on caudal lobe edges each ca. 15 μm long 
(Fig. 2B). TbP distributed on caudal lobes as two terminal tubes to 16 μm long and 
two medial tubes on the inner edge of the caudal lobes to 12 μm long.

    Digestive tract.   Mouth terminal to 30 μm wide. Pharynx to 238 μm long with 
pharyngeal pores at base around U32. Intestine narrow and tapering toward posterior 
end. Anus at U88.

    Reproductive system.   Hermaphroditic, with paired testes at PIJ. Vasa deferentia 
extend posteriorly, but their point of termination was not observed. Glandular caudal 
organ, ca. 30 μm long, at U90 (Fig. 2A). Rosette organ, ca. 27 μm diameter, present at 
U42 on left, dorsolateral surface. Glands of the rosette organ stain intensely with OsO4 
(Fig. 3C). Single egg present, ca. 57 μm x 100 μm (Fig. 1C).

      Taxonomic remarks

  At present, there are eight valid species of Acanthodasys described globally: Acanthodasys 
aculeatus Remane, 1927; A. algarvensis Hummon, 2008 (see Hummon and Todaro 
2010); A. arcassonensis Kisielewski, 1987; A. carolinensis Hummon, 2008; A. fi bro-
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sus Clausen, 2004; A. fl abellicaudus Hummon & Todaro, 2009; A. lineatus Clausen, 
2000; and A. silvulus Evans, 1992. Five species mentioned by Ruppert (1978) are not 
described and considered nomina nuda (Kisielewski 1987; Hummon 2008). Among 
described species, A. aculeatus, the type species, has the widest geographic distribu-
tion with conspecifi cs reported from the coasts of Europe (Kisielewski 1987) and the 
Mediterranean and Black Seas (reviewed in Todaro et al. 2003) to as far south as the 
coastlines of India (Naidu and Rao 2004), the Maldive Islands (Gerlack 1961), and 
the Atlantic coast of Florida, USA (Evans 1992). Hummon (2009) has reported A. 
aculeatus from a variety of other locales. However, to date, no species of Acanthodasys 
are reported from the Caribbean.

  Among the eight described species, only A. aculeatus Remane, 1927 and A. arcas-
sonensis Kisielewski, 1987 possess spineless scales distributed among their uniacres as 
found in A. caribbeanensis sp. n. However, the new species diff ers from both described 
species in several signifi cant ways: the head profi le diff ers between A. caribbeanensis sp. 
n. and A. arcassonensis; the uniancres are arranged in distinguishable columns in the 
new species (Figs 1, 2); the uniancres are larger in A. caribbeanensis sp. nov (up to 50 
μm long) compared to all other species (e.g, A. arcassonensis to 11 μm long; A. fi borosus 
to 20 μm); the spineless scales are not elliptical in the new species but instead variously 
shaped; and the new species possesses adhesive tubes in a ventrolateral (TbVL) as op-
posed to a lateral (TbL) position. Th is latter characteristic is noteworthy because the 
arrangement of TbVL of A. carribeanensis sp. n. is more similar to the arrangement ob-
served in species of Diplodasys, the sister taxon of Acanthodasys within the Diplodasyi-
nae (Ruppert 1978), than to other species of Acanthodasys (e.g., compare to A. fl abel-
licaudus Hummon & Todaro, 2009 and D. sanctimariae Hummon & Todaro, 2009).

Interestingly, there are several aspects of the cuticle of A. caribbeanensis sp. n. 
that appear unique and worth further mentioning. First, the uniancres of the new 
species are the largest described spines (see Fig 1A; up to 50 μm long on an adult 
specimen 625 μm long) in the genus and the largest spines known from any species of 
Macrodasyida. Second, the spineless scales of A. caribbeanensis sp. n. are more simi-
lar in appearance to the spineless scales of species of Diplodasys than they are to the 
scales descibed for other species of Acanthodasys. For example, the scales of D. minor 
Remane, 1936 have a similar shape to those of A. caribbeanensis sp. n., and several 
species have scales with a wide depressed region in their center like the scales of A. 
caribbeanensis (e.g., see D. ankeli ssp. pacifi ca Schmidt, 1974; comparison of species’ 
scales in Kisielewski 1987). Note, however, that the scales of A. caribbeanensis sp. n. 
appear to lack any obvious ribbing or texture (Fig. 3A) that often characterizes the 
scales of species of Diplodasys.

Another peculiar feature of Acanthodasys caribbeanensis sp. n. is the relatively wide 
size distribution of reproductive adults. We found specimens ranging from 325 μm 
long in Panama to 625 μm long in Belize, and all specimens showed clear evidence 
of reproductive maturity i.e., paired testes and/or a solitary rosette organ were present 
(Fig. 3C). According to Ruppert (1978), the rosette organ is a glandular ring around 
the female gonopore, but whether it is present in specimens prior to the maturation 
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of female gametes is not mentioned. According to our surveys, specimens of A. carib-
beanensis sp. n. may have a rosette organ but no obvious ova or testes. As evidence, we 
have prepared a paratype (Cat. No. USNM 1145898) of a smaller adult specimen, ca. 
400 μm long (slightly curled), with a clear rosette organ but without evidence of eggs 
or testes. Unfortunately, the rosette organ can be diffi  cult to see in live specimens, but 
becomes apparent if animals are fi xed briefl y in OsO4 (see methods); the OsO4 greatly 
enhances the contrast of many tissues including the epidermal glands (see Fig. 3C).
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  Abstract  
Th e type species of Nelcyndana, Nelcyndana tener (Stål, 1870) from the Philippines, is redescribed and il-
lustrated. Th e taxonomic position of the genus Nelcyndana in the tribe Taphurini is discussed. Th ree new 
species from Borneo are described and illustrated: Nelcyndana borneensis sp. n., N. vantoli sp. n., and N. 
mulu sp. n. Distributions maps for the three Borneo species are presented and a key for the identifi cation 
of the four Asian species of the genus is provided.

    Keywords 
Nelcyndana, Taphurini, Cicadidae, taxonomy, new species, Borneo

      Introduction

  Th e genus Nelcyndana was described by Stål (1870) as the new subgenus Nelcynda of 
the genus Tibicen Latreille, 1825. Th e new subgenus was erected for Nelcynda tener, a 
species from the Philippines also described by Stål in the same paper. In 1905, Distant 
elevated Nelcynda to genus rank and added a new species, N. madagascariensis, to the 
genus. Th e new name Nelcyndana was proposed by Distant (1906) since Nelcynda Stål 
proved to be preoccupied by Nelcynda Walker, 1862 used in Lepidoptera.
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  In his classic work “Cicadas of Malaysia”, Moulton (1923) assigned to N. tener 
the distinction of being the smallest cicada of the Malaysian region (Malay Peninsula, 
Sumatra, Borneo and Java). Th e expansion of tegmina of males and females of N. tener 
is 25–31 mm (Stål, 1870), but Moulton (1923) recorded three even smaller specimens 
from Borneo with an expansion of 20–25 mm. Th e Borneo specimens diff ered from 
N. tener in the relative width of head and pronotum, but in spite of this, Moulton 
(l.c.) regarded these specimens inseparable from N. tener. Nelcyndana is separated from 
the other genera of the tribe Taphurini from Sundaland (Malayan Peninsula, Sumatra, 
Borneo and Java) by its small size and the four apical areas in the wings. Other genera 
of small cicadas in Sundaland of other tribes, like e.g., Muda Distant, 1897, have the 
normal number of six apical areas in the wings.

In the last two decades, cicada inventories in the Malaysian and Indonesian parts 
of Borneo and in Peninsular Malaysia have been strongly intensifi ed. Zaidi and co-
workers of Universiti Kebangsaan Malaysia recorded N. tener from Sabah and Sarawak, 
Borneo (Zaidi and Ruslan 1998, Zaidi et al. 2000a, Zaidi et al. 2000b; Zaidi et al. 
2004: 131–133, 137) and from Peninsular Malaysia (Zaidi and Ruslan 1997).

Th is study aims to contribute to a better taxonomic knowledge of the cicadas 
of Borneo anticipating a larger publication on the Bornean cicada fauna. Th e de-
scriptions of the three new species of Nelcyndana from Borneo presented here are 
preceded by a discussion on the taxonomic position of the genus and a description 
of Nelcyndana tener from the Philippines, the type species of the genus. Several more 
undescribed species of Nelcyndana are awaiting description until more material comes 
available viz., three new species from Borneo, one from the Malay Peninsula and two 
from the Philippines.

    Material and methods

  Th e institutions listed below are the depositories of the material studied. Th e abbrevia-
tions have been used in the lists of material and throughout the text.
  BMNH Natural History Museum, London (former British Museum (Natural His-

tory))
NHRS Naturhistoriska Riksmuseet, Stockholm
NMWC National Museum of Wales, Cardiff 
RMNH Nationaal Natuurhistorisch Museum (former Rijksmuseum voor Natuur-

lijke Historie), Leiden
ROM Royal Ontario Museum, Toronto
ZMAN Zoölogisch Museum, Universiteit van Amsterdam, Amsterdam

  Data on the distribution of the species were derived from the author’s “Biodiversity 
Database of the Cicadas of South East Asia and the West Pacifi c”, and plotted on maps 
of ADC-Worldmap version 2.0 vol. 4 Southern Asia & Australia with the program 
MapInfo for Power Mac, version 4.03. Th e localities and other data from the specimen 
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labels in the database are fi led in the program File-Maker Pro 4.0. Th e information 
about geographical co-ordinates has been retrieved from the following sources: “Atlas 
van Tropisch Nederland” (Anonymous 1938), “Th e Times Comprehensive Atlas of 
the World” (Anonymous 1999), and the GEOnet Names Server of the U.S. Defense 
Mapping Agency (http://www.nima.mil/gns/html/index.html).

  Th e terminology adopted in this paper for external features of the body and the 
male genitalia follows that of Duff els (Duff els 1977, 1983; Duff els and Turner 2002) 
and Moulds (2003, 2005).

    Taxonomy

  Th e genus Nelcyndana was traditionally placed in the tribe Taphurini (Metcalf, 1963; 
Duff els and Van der Laan 1985; Chou et al. 1997; Moulds 2005). Lee (2010) recently 
transferred Nelcyndana to the tribe Cicadettini. According to Lee (l.c.), Nelcyndana ‘..... 
is allied to Cicadetta Amyot, the type genus of the Cicadettini, considering the similari-
ties in the male genitalia, especially the presence of a well-developed median lobe on the 
uncus’. Lee did not cite the publication of Moulds (2005) on the higher classifi cation 
of cicadas. According to Moulds (l.c.) Cicadetiini can be separated from Taphurini by 
the presence of a pair of pseudoparameres branching off  from the theca, the duck-bill 
shaped, very broad and fl at uncus and the ventral rib of the aedeagus which is complete-
ly fused with the basal plate. In Taphurini the theca has no pseudoparameres, the uncus 
is absent and the ventral rib of the aedeagus is rod-like and suspended with attachments 
only at ends (Moulds 2005). Th e present study demonstrates that Nelcyndana has no 
thecal pseudoparameres but either one strong, chitinized appendage, apically divided in 
two stems, or a pair of more or less similar appendages, and a ventral rib of the aedeagus 
which is rod-like and suspended with attachments only at ends, which are both char-
acters of the tribe Taphurini. Nelcyndana has no well-developed median uncus lobe as 
stated by Lee (2010). Th e uncus is absent, basal parts of the claspers extend to the basis 
of the anal lobe. Th e absence of the uncus is another character of the tribe Taphurini. 
Th is all means that Nelcyndana belongs to the tribe Taphurini.

    Nelcyndana Distant, 1906

   Tibicen (Nelcynda) Stål, 1870: 716
Nelcynda; Distant 1905: 35
Nelcyndana Distant 1906: 130 (nom. nov. pro Tibicen (Nelcynda) Stål [nec Nelcynda 

Walker 1862], Moulton 1923: 156, 157, 166; Metcalf 1963: 233–234; Duff els & 
Van der Laan 1985: 245; Chou et al. 1997: 80, 86; Moulds 2005: 393, 437; Lee 
2010: 14, 26. [For further references before 1980 see: Metcalf 1963 and Duff els 
& Van der Laan 1985].
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     Type species:   Tibicen (Nelcynda) tener Stål 1870 by monotypy.
    Diagnosis.   Small cicadas: body length male: 8.1–11.7 mm, female: 9.0–12.4 mm. 

Head slightly wider than pronotum collar. Vertex black, or reddish brown with a pair 
of paramedian, squarish, black markings or a pair of spots next to the paired ocelli. 
Postclypeus protruding weakly to fairly strongly with glabrous nose. Rostrum reach-
ing beyond posterior margin of middle coxae or to anterior margin of hind coxae or 
beyond. Pronotum slightly wider than mesonotum. Mesonotum with a pair of para-
median, juxtaposed, black, obconical spots and a pair of black to black-brown lateral 
sigillae. Fore femora with four spines along lower ridge. Tegmina and wings hyaline, 
wings with four apical areas. Male operculum sickle-shaped and with adjacent setae, 
margins and apical third with long setae. Timbal with 6–7 ribs and faint intercalary 
ribs. Pygofer with about equitriangular dorsal beak with long and narrow apex; basal 
pygofer lobes very long reaching either to about apex of anal segment; upper pygo-
fer lobes mostly distinctly separated from, but sometimes fused with, basal pygofer 
lobes. Uncus absent. Claspers juxtaposed and diff erent in shape. Th eca either with one 
strong, chitinized appendage, apically divided in two stems, or a pair of more or less 
similar appendages. Aedeagal basal plates in ventral view triangular to oval. Ventral rib 
of aedeagal basal plate rod-like and suspended with attachments only at ends.

    Key to the males of Nelcyndana  
     1. Anterior and ventral parts of postclypeus yellowish to reddish brown. Philip-

pines ................................................................................................N. tener
– Anterior and ventral parts of postclypeus black with either a yellowish to red-

dish brown glabrous nose or an oblong area of the same colour reaching from 
nose toward clypeal suture. Borneo  ............................................................2

2. Head width: 3.8–4.0 mm. Abdominal tergite 2 with a black transverse fas-
cia along anterior margin, a reddish brown fascia at about half-length and a 
yellow-brown fascia along posterior margin. Borneo ........................N. mulu

– Head width: 2.8–3.3 mm. Abdominal tergite 2 black with a pair of paramed-
ian yellow-brown spots at posterior margin. Borneo ...................................3

3. Male genitalia as in fi g. 6 ........................................................ N. borneensis
– Male genitalia as in fi g. 9 ..............................................................N. vantoli

         Nelcyndana tener (Stål, 1870)
  Figs 1–2

   Tibicen (Nelcynda) tener Stål 1870: 716. Lectotype ♂: “Ins. / Philipp”, “Semper”, 
“Tibicen / tener / ♂ Stål”, “Typus” [printed in black cadre; red paper], “NHRS-
HEMI 000000009” [examined].

Tibicen tener; Distant 1890: Pl. vi, fi gs 5, 5a-b; Distant 1892: 130.
Nelcyndana tener; Distant 1906: 139 (Equals Tibicen (Nelcynda) tener Stål); Moulton 

1923: 157; Metcalf 1963: 234–235; Duff els & Van der Laan 1985: 245; Lee 2010: 
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14, 26 [For further references before 1980 see: Metcalf 1963 and Duff els & Van 
der Laan 1985].

Not: Nelcyndana tener; Zaidi and Ruslan 1997: 232 [Th e specimen mentioned here 
from Pahang, Rompin probably belongs to a new undescribed species endemic 
to the Malayan Peninsula]; Zaidi and Ruslan 1998: 369; Zaidi et al. 2000b: 217; 
Zaidi et al. 2000a: 331; Zaidi et al. 2004: 131–133, 137. [Th e specimens men-
tioned in these publications come from Borneo (Sabah and Sarawak), and belong 
to one of the species from Borneo described here as new to science or to another 
new species.]

General.     Th e identity of Nelcyndana tener is established by the description given be-
low. I have tried to fi nd more specimens of Nelcyndana tener in various collections, but 
did not fi nd one.

  Nelcyndana tener can be distinguished from the other species of the genus from 
Borneo described here by the yellowish to reddish brown anterior and ventral parts of 
the postclypeus and the unpaired appendage of the theca. Th e Borneo species have a 
diff erently coloured postclypeus and a pair of more or less similar thecal appendages.

   Lectotype designation for Nelcyndana tener (Stål).   Dr Gunvi Lindberg, cura-
tor of the Swedish Museum of Natural History, Stockholm, kindly sent me the type 
specimens of Nelcyndana tener for examination, viz., one male labelled holotype and 

 Figures 1–2. Nelcyndana tener, male lectotype. 1 pygofer in ventral view 2 appendage of theca. at ap-
pendage of theca; cl clasper; db dorsal beak; lcl lateral clasper lobe.   
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two females labelled paratype. She also wrote me: …’ all curators seem to agree that 
the [type] labels are from the 20th century (thus not from Stål)’. In order to establish 
the identity of N. tener, I designate here the male type specimen as the lectotype of N. 
tener and the female type specimens as paralectotypes.

Th e lectotype is very fragile and partly damaged: the apical half of the wings is 
missing and the right tegmen is somewhat glued together; sternite 8 is partly damaged; 
the abdomen is glued to the head and thorax. Th e pygofer is taken out for the greater 
part. It is most likely that this damage to the lectotype was caused by an earlier student 
attempting to pull out the pygofer. Th e most characteristic feature of the genus Nelcyn-
dana, viz., the four instead of fi ve apical areas of the wing, already mentioned by Stål 
(1870) in his original description of the genus and the species, is not visible anymore 
in the lectotype.

Th e two paralectotypes are in good condition. One paralectotype bears the follow-
ing labels: “Ins. / Philipp”, “Semper”, “Tibicen / tener Stål”, “Allotypus” [printed in 
black cadre; red paper], “NHRS-HEMI 000000010”. Th e other paralectotype bears 
the labels: “Ins. / Philipp”, “Semper”, “Tibicen / tener Stål / ♀”, “Paratypus” [printed 
in black cadre; red paper], “NHRS-HEMI 000000011”

    Description of male lectotype.   Ground colour reddish brown.
   Head.   Vertex reddish brown with a pair of comma-shaped dark brown markings 

next to paired ocelli, a faint brownish ring around each of the ocelli, and dark brown 
colouration along mediodistal margin of eye. Postclypeus protruding weakly, yellowish 
to light reddish brown, dorsally with a pair of lateral dark brown spots, anterior and 
ventral parts of postclypeus with two paramedian series of 7 dark reddish brown trans-
verse grooves. Anteclypeus light reddish brown without marking. Rostrum yellowish 
brown with brown apex reaching beyond posterior margin of middle coxae. Lorum 
black but anterior third reddish brown. Gena light reddish brown with a black line 
along posterior eye margin. Antenna, supra-antennal plate and vertex lobe yellowish 
brown to reddish brown.

    Th orax.   Pronotum with a pair of large, rounded rectangular, dark reddish brown 
to black brown markings that are enclosed by the reddish brown anterior margin of 
pronotum, the light reddish brown pronotum collar, and a broad median, light reddish 
brown fascia that strongly widens to anterior margin of pronotum and to pronotum 
collar. A lanceolate black-brown marking connects the broadly black-brown anterior 
and posterior oblique fi ssures.

    Mesonotum   with a pair of paramedian, black-brown, obconical spots, those are 
fused at anterior margin of mesonotum and reach to one fourth of mesonotum disk. 
Scutal depressions in front of cruciform elevation with light brownish suff usion. Lat-
eral sigillae clouded with dark brown and anteriorly slightly wider than anterior part of 
paramedian obconical spots, gradually narrow to their distal ends near anterior angles 
of cruciform elevation. Cruciform elevation yellowish.

    Legs.   Yellow-brown to brownish. Fore femora with four yellow-brown spines with 
brown apices: a long spine at proximal end of lower ridge of femur, a second spine, 
half as long as proximal spine, at half-length of lower ridge, a third spine, one third as 
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long as proximal spine, at three fi fths of lower ridge, and a tiny spine near distal end 
of lower ridge.

    Tegmina and wings.   Hyaline. Venation of tegmina and wings brownish to reddish 
brown variegated with dark brown.

    Operculum.   Sickle-shaped with narrowly rounded apex reaching to almost ante-
rior margin of abdominal segment 2, strongly narrowed from base to one fourth of its 
length, and gradually narrowing from one fourth of length to apex. Apical half with 
sparse long setae, especially along operculum margins.

    Abdomen.   Timbal with 7 evenly spaced long ribs and very faint intercalary ribs. 
Tergite 1 dark reddish brown, tergites 2–7 with a laterally widening, dark reddish 
brown fascia along anterior margin, medially reaching to half-length or two thirds of 
tergite, and a laterally narrowing reddish brown fascia; tergite 3 also with a narrow yel-
lowish fascia along posterior margin. Tergite 8 with a laterally narrowing dark reddish 
brown fascia along anterior segment margin and a laterally narrowing reddish brown 
fascia, both two fi fths as long as tergite and a yellowish fascia along posterior margin, 
one fi fth as high as the tergite. Sternite 2 yellowish, sternites 3 to 6 and anterior half 
of sternite 7 reddish brown, posterior half of sternite 7 and whole sternite 8 yellowish.

    Genitalia   (Figs 1–2). Pygofer with convex lateral sides. Dorsal beak about equitri-
angular, brownish and with somewhat darker brown, fairly long and narrow apex. Ba-
sal pygofer lobe long and weakly convex, narrowed to acute apex, that is incurved and 
reaches to half-length of anal segment. Upper pygofer lobe very short, rounded and 
widely separated from basal pygofer lobe. Claspers juxtaposed, fairly narrow, incurved; 
lateral margin distinctly concave at base and weakly convex to narrow and slightly 
outcurved apex; medial margin very weakly convex; lateral clasper lobes protruding 
and spherical. Th eca with one strongly chitinized appendage (Fig. 2), which is apically 
divided in a long, curved, dagger-shaped stem with a strong spine at base and a shorter, 
more widened, dagger ending in an acute spine. Aedeagal basal plates in ventral view 
triangular.

     Description of female paralectotypes.   Th ere are two female paralectotypes, one 
fully coloured and one with obsolete marking. A description of the fully coloured fe-
male follows here:

   Head.   As in male lectotype but anteclypeus black-brown with light brownish ante-
rior margin and keel, and vertex with additional dark brown marking between paired 
ocelli and eyes.

    Th orax.   Pronotum as in male lectotype. Mesonotum as in male lectotype but para-
median obconical spots reaching to one third of mesonotum disk and lateral sigillae 
black-brown.

    Legs, tegmina and wings.   As in male lectotype.
    Operculum.   Basal half broad, narrowed at half its length to two thirds of basal 

width; apical part curved mediad with narrowly rounded apex reaching to just beyond 
anterior margin of sternite 2.

    Abdomen.   Tergite 1 light reddish brown. Tergite 2 reddish brown with laterally 
narrowing, black fascia along anterior margin medially reaching to two fi fths of seg-
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ment length. Tergites 3–7 with a laterally widening, black fascia along anterior margin, 
medially reaching to half or three fi fths of segment length, a slightly narrower reddish 
brown fascia at about half-length of tergite and a narrow yellowish green fascia along 
posterior margin. Tergite 8 with laterally narrowing, black fascia along anterior margin 
medially reaching to one fourth of segment length, a broad reddish brown fascia and 
a fairly narrow, yellowish green fascia along posterior margin. Sternite 2 with dark 
brown transverse marking, sternites 3 to 6 with dark brown transverse band, which is 
a little less than half as wide as sternite and reaches from anterior sternite margin to 
two thirds or three fourths of sternite length. Sternite 7 medially dark brown. Segment 
9 dorsally with a pair of oblong, paramedian, black-brown markings reaching from 
anterior margin of segment to three fourths of its length, and laterally with a pair of, 
round, black-brown spots.

Th e female paralectotype with the more obsolete marking has no marking on 
anteclypeus, no additional brown marking on vertex, very light brown lateral sigillae 
on mesonotum, light reddish brown abdominal tergites with much narrower black 
marking along their anterior margins, and only small brown median spots on ster-
nites 5 and 6.

    Measurements   (in mm; 1♂, 2♀). –Body length ♂: 10.2 ♀: 11.5; tegmen length 
♂: 10.9, ♀: 12.9–13.5; head width ♂: 3.2, ♀: 3.7–3.8; pronotum width ♂: 3.1, ♀: 
3.6–3.7.

    Distribution.   Th e type specimens of Nelcyndana tener bear a label with the un-
specifi ed locality “Ins. / Philipp”. I have tried to fi nd more specimens of this species 
in various collections, but did not fi nd one. Lee (2010) recorded N. tener from Mind-
anao, Philippines, but this record needs confi rmation since several undescribed species 
of Nelcyndana occur in the Philippines.

       Nelcyndana borneensis Duff els, sp. n.
urn:lsid:zoobank.org:act:EF857435-0490-41F5-B69C-C8A62CA07F93  
  Figs 3, 5–7

    Type material.   24♂ 23♀. Holotype ♂: Malaysia: Sabah: “RMNH Leiden E SA-
BAH / Lahad Datu, 60 km W of: / Danum Valley Field Centre / at junction Sg 
Segama and / Sg Palum Tambun, 150 m / 4°58"N 117°48'E”, “At light. Bridge 
of Segama. / 19 Mar 1987, 18.30–21.30. / Clearing, edge of untouched / evergr. 
lowl. rainforest / leg. Van Tol & Huisman” (RMNH). Paratypes: Malaysia: Sabah: 
same data as holotype, 3♀ (RMNH), same data as holotype but: 17 & 18.iii.1987, 
18.30–21.00, 1♂ 2♀ (RMNH), 20.iii.1987, 18.20–21.00, 1♂ 2♀ (RMNH), 
clearing nr E trail, 21.ii.1987, 18.30–20.30, 1♀ (RMNH); 60 km W Lahad Datu, 
DVFC, nr Segama bridge, 4°58'N 117°43'E, 20.x.1987, 150 m, J. Huisman & 
R. de Jong, 1♂ (RMNH); 60 km W of Lahad Datu, road Kg Silam – DVFC, km 
68.5, 4°58'N 117°48'E, 150 m, 24.iii.1987, ML-light, J. Huisman, 1♂ (RMNH); 
Danum Valley, 5°01'N 117°47'E, 10.ix.1987, 100 m, A.H. Kirk-Spriggs, NMW 
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Sabah (Borneo) Expedition, NMW. Z 1987, 094, light trap sample roadside, 
secondary forest, 2♂ (NMWC), same data but: 11.ix.1987, 1♂ 2♀ (NMWC), 
14.x.1987, 1♀ (NMWC); Danum Valley, 5°01'N 117°47'E, 30.ix.1987, 200 m, 
A.H. Kirk-Spriggs, NMW Sabah (Borneo) Expedition, NMW., Z 1987, 094, low-
land mixed dipterocarp forest, Grid EZ, light trap sample, understory forest, 1♂ 
2♀ (NMWC); Danum Valley, 70 km W Lahad Datu, Field Centre, Main Trail West 
0 North 5, 150 m, 15.xii.1989, sample Sab. 69, secondary vegetation/canopy/pri-
mary forest margin, at light, M.J. & J.P. Duff els, 1♂ (ZMAN); Bettotan, nr. Sanda-
kan, 17.viii.1927, C.B.K. & H.M.P. F.M.S. Museums, ex. F.M.S. Museum, B.M. 
1955–354, 1♂ (BMNH), same data but 24.vii.1927, 1♂ (BMNH); Sungai Dar-
ling, 60 m W Sandakan, 26.xi.1989, sample Sab. 43, secondary forest understorey, 
at light, M.J. & J.P. Duff els, 1♀ (ZMAN). Sarawak: Foot of Mt. Dullit, junction 
of rivers Tinjar & Lejok, 25.viii.1932, Light trap, Oxford Univ. Exp. B.M. Hobby 
& A.W. Moore B.M. 1933–254, 2♂ 3♀ (BMNH), same data but 28.viii.1932, 
1♀ (BMNH), 31.viii.1932, 1♂ 1♀ (BMNH), 6.x.1932, 1♂ (BMNH); Gunung 
Mulu Nat. Park, Site 7, Long Pala (Base), 324450, 50 m, Alluvial/secondary for-
est, Acl-understorey, J.D. Holloway, RGS Mulu exped., B.M. 1978–206, 4♂ 4♀ 
(BMNH). Brunei: Temburong District, ridge NE of Kuala Belalong, approx. 300 

 Figures 3–4. Nelcyndana spec., male body in dorsal view. 3 N. borneensis, paratype, Sarawak, Gunung 
Mulu, site 7 4 N. vantoli, holotype.   
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m, x.1992, J.H. Martin, 125 W mv light, B.M. 1992–172, 3♂ (BMNH), same 
data but: xi.1992, 1♂ (BMNH).

    Etymology.   Th is species name refers to its distribution in Borneo.
    Description.   Ground colour yellowish to greenish brown, and reddish brown. 

Marking black or black variegated with reddish brown. Dorsal side of body silvery 
pilose, ventral side with longer silvery setae.

    Male.    Head   (Fig. 3). Vertex black, with exception of a yellow area adjacent to 
supra-antennal plate and a yellow median triangle against posterior margin of head; in 
a few specimens the yellow colouration is more extended, leaving only the lateropro-
ximal parts of the vertex black. Postclypeus protruding fairly strongly, black or black 
variegated with reddish brown, but anteriorly with greenish, glabrous nose, ventrally 
sometimes with reddish brown oblong marking from nose towards clypeal suture; an-
terior and ventral parts with 6 pairs of distinct, black transverse ridges, lateral margins 
of ventral part yellowish brown. Anteclypeus black, often with either basal triangle on 
medial keel or whole keel reddish brown. Rostrum brown with dark brown apical part 
reaching beyond anterior margin of hind coxae. Lorum and lateroproximal part of 
gena black. Antennae, supra-antennal plate and vertex lobe yellowish brown.

    Th orax.   Pronotum (Fig. 3). A pair of large, rounded rectangular, black markings, 
sometimes slightly variegated with reddish brown, is enclosed by a narrow, yellowish 
to greenish fascia along anterior pronotal margin, the pronotum collar of the same col-

 Figures 5–6. Nelcyndana borneensis. 5 male abdomen in ventral view, paratype, Sarawak, Gunung Mulu, 
site 7 6 male pygofer in ventral view, paratype, Sabah, Danum Valley Field Centre.   
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our, and a broad median fascia of the same colour that strongly widens to the anterior 
margin of the pronotum and to the pronotum collar.

    Mesonotum   (Fig. 3) with a pair of paramedian, black, obconical spots at anterior 
margin, reaching to one fi fth to one third of mesonotum disk; spots either juxtaposed 
or fused at base. Scutal depressions in front of cruciform elevation covered by often 
fairly large round, black spots. Lateral sigillae black, anteriorly 1.5 times as broad as 
anterior part of paramedian obconical spots, narrow a little abruptly at one fourth of 
its length from base and then gradually narrow to their distal ends. Cruciform eleva-
tion yellowish.

    Legs.   Yellow-brown, fore and middle tarsi and distal part of fore tibia often darker 
brown. Fore femora with four yellow-brown spines with dark brown apical parts: a long, 
erect spine at proximal end of lower ridge of femur, a second spine, two-thirds as long as 
proximal spine, at three-fi fths of lower ridge, a third, slightly shorter, spine, at four-fi fths 
of lower ridge and a very short, triangular spine near distal end of lower ridge.

    Tegmina and wings.   Hyaline. Venation of tegmina and wings yellowish to reddish 
brown.

    Operculum   (Fig. 5). Sickle-shaped with rounded apex reaching to either two-thirds 
or three-fourths of timbal cavity or to almost anterior margin of abdominal segment 2, 
strongly narrowed from base to one fourth of its length, about equally wide in apical 
three fourths. Surface of operculum with short to fairly long, adjacent setae and apical 
one third with very long setae especially along margins of operculum.

 Figure 7. Distribution of Nelcyndana borneensis.   
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    Abdomen   (Figs 3, 5). Timbal with 6 somewhat irregular evenly spaced long ribs 
and very faint intercalary ribs. Tergite 1 black or black-brown, tergite 2 black with a 
pair of paramedian yellow-brown spots at posterior margin, tergites 3–8 with a later-
ally widening, black fascia along anterior margin medially reaching to one third or 
two thirds of segment length, a laterally narrowing reddish brown fascia at about half-
length of tergite and a laterally narrowing yellowish green fascia along posterior mar-
gin. Sternite 2 brownish black, sternites 3 to 7 black to black-brown but sternites 3 to 
6 yellowish along posterior margin, sternite 8 castaneous.

    Genitalia   (Fig. 6). Pygofer with more or less parallel lateral sides. Dorsal beak 
fairly long, slightly upcurved, yellowish brown, with black apex. Basal pygofer lobe 
very long, straight and narrow, apically outcurved and reaching about apex of anal 
segment. Upper pygofer lobes in ventral view hidden behind the basal lobes adjacent 
to basal pygofer lobe, narrowly rounded apically and about one fi fth as long as apical 
part of basal lobe measured from base of upper pygofer lobe to its apex. Dorsal beak in 
dorsal view about an equilateral triangle with nipple-shaped apex. Clasper with basal 
two thirds about oval, and apical one third with a quadrangular median angle and an 
apically rounded lateral fl ap with a short spine at ventral margin. Th eca chitinized, api-
cally with a pair of long and slender, apically acute and curved, appendages. Aedeagal 
basal plates in ventral view triangular with strongly elongated anterior angles.

     Female.     Head  as in male, but postclypeus reddish brown from nose to anterior 
margin of pronotum; vertex reddish brown with exception of the black lateroproximal 
parts that more or less enclose the paired ocelli; a black spot is attached to proximal 
side of median ocellus.

  Th orax.   Pronotum. Rectangular markings as described for males are not black but 
reddish brown with broad black marking in the oblique fi ssures and narrow black 
marking in lateral part of ambient fi ssure. Mesonotum as in males.

    Legs, tegmina and wings   as in males.
    Operculum.   Basal half broad, narrowed at half its length to two thirds of basal 

width; apical part curved mediad, medial margin weakly concave, and lateral margin 
convex to narrowly rounded apex, reaching to anterior margin or one third of sternite 2.

    Abdomen.   Tergites 2–7 with a laterally widening, black fascia along anterior mar-
gin medially reaching to one third or two thirds of segment length, a laterally nar-
rowing, reddish brown fascia at about half-length of tergite and a laterally narrowing 
yellowish, green fascia along posterior margin. Tergite 8 with narrow black fascia and 
broader reddish brown and yellowish fasciae. Sternite 2 medially black-brown, ster-
nites 3 to 6 with brown-black transverse band, which is one third to half as wide as 
sternite and reaches from anterior sternite margin to two-thirds of sternite or at most 
almost to its posterior margin. Segment 9 with a pair of oblong, paramedian, brown to 
black-brown markings and a pair of round, lateral, brown spots and brownish coloura-
tion along basal two-thirds of lower margin.

       Measurements   (in mm; 6♂, 6♀). Body length ♂: 8.1–9.2 ♀: 9.0–10.3; tegmen 
length ♂: 8.7–10.2, ♀: 10.0–11.8; head width ♂: 2.8–3.2, ♀: 2.9–3.7; pronotum 
width ♂: 2.5–2.9, ♀: 2.8–3.4.
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    Distribution   (Fig. 7). Nelcyndana borneensis is known from various places in Bor-
neo (Sarawak, Sabah, Kalimantan and Brunei) and is probably a Borneo endemic.

      Nelcyndana vantoli Duff els, sp. n.
urn:lsid:zoobank.org:act:0C398A2C-6009-4673-B3BF-49F072AEBB64  
  Figs 4, 8–10

    Type material.   2♂. Holotype ♂: Malaysia: Sabah: “RMNH Leiden E SABAH / 
Lahad Datu, 60 km W of: / Danum Valley Field Centre / at junction Sg Segama and / 
Sg Palum Tambun, 150 m / 4°58"N 117°48'E”, “At light. Bridge of Segama. / 26 Mar 
1987, 18.30–21.30. / Clearing, edge of untouched / evergr. lowl. rainforest / leg. Van 
Tol & Huisman” (RMNH). Paratype: Indonesia: Kalimantan Timur: Long Tua, 
edge of Bahau River, 3°10'N 115°47'E, 440 m, 5–9.iv.1994, UV light, B. Hubley & 
D.C. Darling, IIS 940526, 1♂ (ROM).

    Etymology.   Th is species is dedicated to my colleague and friend Dr Jan Tol, odo-
natologist of the Leiden museum, for his signifi cant contribution to our knowledge of 
the cicadas of Borneo.

    Description of male holotype.   Ground colour yellowish to reddish brown. Marking 
black or black variegated with reddish brown. Ventral side of body with short silvery setae.

   Head   (Fig. 4). Vertex reddish brown with a pair of paramedian, squarish, black 
markings, separated by a median reddish brown triangle at posterior margin of head 
and reaching from posterior margin of head to two thirds of vertex length beyond the 
paired ocelli. Frons black-brown. Postclypeus protruding fairly weakly, black variegat-
ed with reddish brown, medial part reddish brown from its glabrous nose ventrally to 
clypeal suture and dorsally to frontoclypeal suture; anterior and ventral parts of post-
clypeus black with 6 pairs of distinct, black transverse ridges, lateral margins of ventral 
part yellowish brown. Anteclypeus medially reddish brown, with dark brown mark 
at two thirds of keel, and turning to dark brown laterad. Rostrum brown with dark 
brown apical part reaching anterior margin of hind coxae. Lorum black with excep-
tion of brownish anterior angle. Gena black but brownish around antenna. Antennae, 
supra-antennal plate and vertex lobe yellowish to reddish brown.

    Th orax.   Pronotum (Fig. 4). A pair of large, rounded rectangular, black markings, 
sometimes slightly variegated with reddish brown, is enclosed by a narrow, yellowish 
to greenish fascia along anterior pronotal margin, the pronotum collar of the same col-
our, and a broad median fascia of the same colour that strongly widens to the anterior 
margin of the pronotum and to the pronotum collar.

    Mesonotum   (Fig. 4) with a pair of paramedian, juxtaposed, black, obconical spots 
at anterior margin, reaching to one fourth of mesonotum disk. Scutal depressions in 
front of cruciform elevation covered with small round, brown spots. Lateral sigillae 
mainly black, anteriorly 1.5 times as broad as anterior part of paramedian obconical 
spots, gradually narrow from base to distal end; basomedial part of sigillae variegated 
with the ground colour. Cruciform elevation yellowish.
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    Legs.   Yellow-brown to greenish. Fore femora with four reddish brown spines: a 
long spine at proximal end of lower ridge, a second spine, two-thirds as long as proxi-
mal spine, at two thirds of lower ridge, a third spine, half as long as proximal spine at 
four fi fths and a very short, triangular spine near distal end of lower ridge.

    Tegmina and wings.   Hyaline. Costa and basal half of radius + subcosta of tegmen 
reddish brown, radius anterior and distal half of subcosta reddish to dark brown. Re-
maining venation of tegmina and wings light to dark brown.

    Operculum   (Fig. 8). Sickle-shaped with rounded apex reaching to three-fourths of 
timbal cavity, strongly narrowed from base to one fourth of its length, about equally 
wide in apical three fourths. Surface of operculum with sparse, adjacent setae and api-
cal one third with very long setae especially along margins of operculum.

    Abdomen   (Figs 4 & 8). Timbal with 6 somewhat irregular evenly spaced long ribs 
and faint intercalary ribs. Tergite 1 black-brown, tergite 2 dark brown to black with 
a pair of paramedian, transverse, reddish brown markings close to posterior margin, 
tergites 3–8 with a laterally widening, dark brown to black fascia along anterior margin 
medially reaching to half or two thirds of segment length, a laterally narrowing reddish 
brown fascia at about half-length of tergite and a narrow yellowish fascia along pos-
terior margin. Sternite 2 brownish black, sternites 3–5 brownish black from anterior 
sternite margin to about three fourths of sternite length but with lateral reddish stripes, 
posterior margin yellowish; sternites 6–7 brownish black, sternite 8 light brown.

 Figure 8–9. Nelcyndana vantoli, holotype. 8 male abdomen in ventral view 9 male pygofer in ventral 
view.   
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    Genitalia   (Fig. 9). Pygofer with convex lateral sides. Dorsal beak about equitrian-
gular, reddish, with long and narrow, brown apex. Basal pygofer lobe long and convex, 
and reaching just beyond apex of anal segment. Upper pygofer lobe fused with basal 
pygofer lobe, narrowly rounded apically and about one fi fth as long as apical part of 
basal lobe measured from base of upper pygofer lobe to its apex. Clasper basally round 
and fl at with a medial, long and narrow, slightly fl attened, incurved spine, a shorter 
slightly curved lateral spine and a round protrusion at its proximal margin; medial 
spines of both claspers juxtaposed and of unequal length. Th eca chitinized, apically 
with a long and fairly slender, curved chitinized appendage, and a somewhat shorter 
and thinner appendage; the broadest appendage with very thin spine arising from its 
base. Aedeagal basal plates in ventral view divided in rounded, oval lobes.

     Measurements   (in mm; 2♂). Body length 10.4–10.7; tegmen length 10.8–12.0; 
head width 3.2–3.3; pronotum width 2.9–3.1.

    Remark on paratype.   Th e paratype from Kalimantan Timur is alike to the holo-
type in the male genitalia, but the marking on the body is more extended and black 
instead of black-brown. Th e head is black with exception of the medial triangle at 
posterior margin of head, the nose of the postclypeus and the supra-antennal plates, 
which are reddish brown. Th e pronotum has a pair of black squarish markings, the 
mesonotum is entirely black, and the abdomen has a similar marking as the holotype, 
but the marking is black instead of brownish black.

 Figure 10. Distribution of Nelcyndana vantoli.   
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    Distribution   (Fig. 10). Nelcyndana vantoli seems to have a restricted range in 
northeastern Borneo. It is known from a specimen from Danum Valley N.P. in north-
eastern Sabah and a specimen from Long Tua in the northeastern part of Kalimantan 
Timur.

      Nelcyndana mulu Duff els, sp. n.
urn:lsid:zoobank.org:act:405FB5BF-13CE-4242-BC2B-CA1060A4CDC6  
  Figs 11–14

    Type material.   Holotype ♂: Malaysia, Borneo: Sarawak: “SARAWAK / Gunong 
Mulu / Nat. Park”, “Site 23, April / W. Melinau Gorge / 250 m. 430558”, “J.D. Hol-
loway / RGS Mulu exped. / B.M. 1978–206”, “FEG 4. Limestone / forest. MV - / 
canopy/understorey” (BMNH). Paratypes: Malaysia, Borneo, Sarawak: same data as 
holotype, 4♂ 3♀ (BMNH).

    Etymology.   Th is species name refers to its occurrence in Gunung Mulu National 
Park, Sarawak, Borneo.

    Diagnosis.   N. mulu is distinctly larger than N. borneensis and N. vantoli (head 
width ♂: N. mulu: 3.8–4.0 mm; N. borneensis: 2.8–3.2 mm and N. vantoli 3.2–3.3 
mm). Th e males of N. mulu can also be separated from the other two species by the 
colour of the male abdominal segment 2. Th e anterior one third of male abdominal 
segment 2 is black in N. mulu, while the whole segment is black in N. borneensis and 
N. vantoli.

    Description.   Ground colour and pilosity as in N. borneensis.
    Male.     Head  (Fig. 11). Vertex reddish brown with exception of a pair of parame-

dian, squarish, black markings between paired ocelli and posterior margin of head. 
Postclypeus fairly weakly protruding, medially yellowish to light reddish brown from 
its glabrous nose to frontoclypeal suture and ventrally (almost) to clypeal suture; lat-
eral parts of postclypeus dark reddish brown to blackish with 6 pairs of distinct, black 
transverse ridges, grooves between ridges sometimes reddish brown, lateral margins 
of ventral part yellowish brown. Anteclypeus black with reddish brown basal triangle. 
Rostrum brown with dark brown apical part reaching beyond anterior margin of hind 
coxae. Posterior two thirds of lorum black, anterior part reddish brown. Gena reddish 
brown but black along inner margin of eye. Antennae, supra-antennal plate and vertex 
lobe yellowish to reddish brown.

  Th orax.   Pronotum (Fig. 11). A pair of large, rounded rectangular, reddish brown 
markings enclose a variable pattern of black marking; the reddish brown rectangles are 
enclosed by a narrow, greenish to yellow-brown, fascia along anterior pronotal margin, 
the pronotum collar of the same colour, and a broad median fascia of the same colour 
that strongly widens to anterior margin of pronotum and to pronotum collar.

    Mesonotum   (Fig. 11) with a pair of paramedian, black, obconical spots at anterior 
margin, reaching to one third to two fi fths of mesonotum disk. Scutal depressions in 
front of cruciform elevation covered by round, black spots. Lateral sigillae black to 
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black-brown or clouded with black to black-brown, anteriorly 1.5 times as broad as 
anterior part of paramedian fasciae, narrow a little abruptly at one fourth of its length 
from base and gradually narrow to their distal ends. Cruciform elevation yellowish.

    Legs.   Yellow-brown, fore tarsi and fore tibia darker brown; inner side of fore femur 
with dark brown marking. Fore femora with four, fairly stout, black-brown spines with 
light brown apices: a long and strong spine at proximal end of lower ridge of femur, a 
distinctly shorter spine at half-length of lower ridge, a somewhat shorter spine at four 
fi fths of lower ridge and a very short, triangular spine near distal end of lower ridge.

    Tegmina and wings.   Hyaline. Venation of tegmina and wings greenish to reddish 
brown.

    Operculum   (Fig. 12). As in N. borneensis, reaching to three-fourths of timbal cav-
ity or to almost anterior margin of abdominal segment 2,

    Abdomen   (Figs 11–12). Timbal with 6 evenly spaced long ribs and very narrow 
and faint intercalary ribs. Tergite 1 black or black-brown, tergites 2–8 with a laterally 
slightly widening, black fascia along anterior margin medially reaching to one third 
of segment or half-length, a laterally slightly narrowing reddish brown fascia at about 
half-length of tergite and a yellow-brown fascia along posterior margin. Sternites 2 to 
7 for the greater part black-brown but yellow-brown along posterior margins; sternite 
8 yellow-brown.

 Figure 11. Nelcyndana mulu, holotype, body in dorsal view.   
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    Genitalia   (Fig. 13). Pygofer with convex lateral sides. Dorsal beak about equitri-
angular, slightly upcurved and yellowish brown with long and narrow, black-brown 
apex. Basal pygofer lobe long and convex, apically fl attened and reaching about apex 
of anal segment. Upper pygofer lobe narrowly separated from basal pygofer lobe and 
two thirds as long as apical part of basal lobe measured from base of upper pygofer lobe 
to its apex. Claspers juxtaposed, narrow, incurved and narrowing to acute apex and 
with laterobasal equilateral triangular, protrusions; lateral clasper lobes protruding and 
rounded. Aedeagus apically slightly upcurved. Apex of theca with two fairly narrow 
dagger-shaped appendages, and a very thin, long spine and a very thin, short spine. 
Aedeagal basal plates triangular.

       Female.     Head.  Vertex reddish brown with a black spot laterally of paired ocelli 
only or with black marking restricted to lateroproximal part of vertex. Postclypeus 
reddish brown to black, but medially yellowish from nose to frontoclypeal suture 
or from frontoclypeal suture to (almost) clypeal suture; lateral parts of postclypeus 
with 7 pairs of brown to black transverse ridges. Anteclypeus and rostrum as in 
male. Antenna, supra-antennal plate, vertex lobe and gena yellowish to reddish 
brown. Lorum reddish brown but posterior two thirds of lorum more or less black 
in two paratypes.

  Th orax.   Pronotum. As in male, but the rectangular, reddish brown markings do 
not enclose any black marking.

 Figures 12–13. Nelcyndana mulu, holotype 12 male abdomen in ventral view 13 male pygofer in ven-
tral view.   
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    Mesonotum   with a pair of paramedian, juxtaposed, black to brown, obconical 
spots at anterior margin, reaching to two fi fths of mesonotum disk. Scutal depressions 
in front of cruciform elevation with round, brown spots. Lateral sigillae black to very 
faint and reddish brown without black marking. Cruciform elevation yellowish.

    Legs, tegmina and wings   as in male
    Operculum.   Basal half broad, operculum narrowed at half its length to two thirds 

of basal width, medial margin concave, lateral margin of apical part basally parallel to 
medial margin, laterodistal angle obtusely rounded, apical margin straight, reaching 
to anterior margin or one third of sternite 2 and making an angle of 60 degrees with 
medial margin.

    Abdomen.   One paratype has the following marking: tergite 2 with black-brown 
fascia, about as broad as cruciform elevation, along anterior tergite margin, tergites 3–7 
with transverse, black fasciae along anterior margins, that on tergite 3 reaches medially 
to two fi fths of tergite length, that on tergite 4 to one third and those on tergites 5–8 
to one fourth or one fi fth of tergite length, the fasciae on tergites 3–8 widen laterally 
to reach to two thirds of tergite length. Sternite 2 medially black-brown, sternites 
3 to 6 with brown-black transverse band, which is two thirds as broad as sternite 
and reaches from anterior sternite margin to two-thirds of sternite, sternite 7 medially 
black-brown. Segment 9 dorsally with a pair of oblong, paramedian, dark brown mark-
ings, laterally with a pair of round, lateral, brown spots and ventrally with brownish 
colouration along basal two-thirds of lower margin. Th e other two paratypes diff er in 

 Figure 14. Distribution of Nelcyndana mulu.   
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the following features: dorsal marking with much narrower and partly missing fasciae; 
sternite 2 medially brownish, sternite 3 with black-brown transverse band, half as wide 
as sternite, sternites 4–6 with dark brownish median marking, one third to half as wide 
as sternite. Segment 9 similar but missing the lateral spots.

       Measurements   (in mm; 5♂, 2♀). Body length ♂: 9.9–11.7, ♀: 12.0–12.4; teg-
men length ♂: 12.7–12.9, ♀: 14.2–15.0; head width ♂: 3.8–4.0, ♀: 4.0–4.3; prono-
tum width ♂: 3.6–3.8, ♀: 3.8–4.1.

    Distribution   (Fig. 14). Nelcyndana mulu is only known from the Melinau Gorge 
in Gunung Mulu N.P. in Sarawak).
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  Abstract  
Th e history of the genus Trichocnemis LeConte, 1851 (Coleoptera, Cerambycidae, Prioninae) is discussed. 
Its taxonomic status in relation to the genera Ergates Audinet-Serville, 1832 and Callergates Lameere, 1904 
is clarifi ed. Th e synonymy of Macrotoma californica White, 1853, Macrotoma spiculigera White, 1853, and 
Trichocnemis spiculatus LeConte, 1851 is confi rmed. A key to all three genera and their species is provided.

    Keywords 
Cerambycidae, Coleoptera, North American Fauna, Prioninae, taxonomy

      Introduction

  Th e prionine genus Trichocnemis has not been formally recognized in North America 
since it was placed in synonymy with Ergates by Linsley (1962). While the two genera 
share several characters, and are likely related (Nishio 1956), many characters distin-
guish the species in these two genera. Earlier authors (Lameere 1901, Casey 1912) 
considered Trichocnemis a subgenus of Ergates, as was Callergates. More recent authors 
consider all three as separate genera (Villiers 1978, Jeniš 2001).
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  Members of all three genera are mainly Holartic in distribution: Ergates occurs 
in Europe and NW Africa (Jeniš 2008); Callergates occurs in Europe and Asia Minor 
(Jeniš 2001); and Trichocnemis occurs in western North America (Linsley 1962). Two 
species of Trichocnemis are recognized: T. spiculatus LeConte, 1851 and T. pauper Lin-
sley, 1957. Th e species T. spiculatus also has a single subspecies, T. spiculatus neomexi-
canus Casey, 1890. Most species worldwide utilize coniferous hosts, generally in the 
genus Pinus (Pinaceae) (Linsley op.cit., Villiers 1978); however, T. pauper is known 
only from species in the genus Quercus (Fagaceae) (Tyson 1967). Typically, recently 
dead host material is preferred by adult females for oviposition, and larval development 
ranges from two to four years (Linsley op.cit.), depending upon host and environmen-
tal conditions.

Males and females are strongly sexually dimorphic, with males having an enlarged, 
generally smooth prothorax with less distinct lateral spines, while in females the pro-
thorax is smaller and more distinctly spined at the lateral margins. Adults are fre-
quently attracted to ultraviolet lights at night, and are generally active during July and 
August (Tyson 1967).

    Methods

  We examined the external morphology of male and female specimens of Trichocnemis 
spiculatus spiculatus, T. s. neomexicanus, T. pauper, Ergates faber (Linnaeus, 1761), and 
Callergates gaillardoti (Chevrolat, 1854), in addition to male genitalia of one species of 
each genera as well as both species of Trichocnemis, to obtain the conclusions proposed 
in this study.

  Specimens from the following collections were examined for this study:

BMNH Th e British Museum of Natural History, London, United Kingdom
CASC California Academy of Sciences, San Francisco, California, USA
CSCA California State Collection of Arthropods, Sacramento, California, USA
IRSN Institute Royal des Sciences Naturelles de Belgique, Bruxelles, Belgium
INIA Instituto Nacional de Investigación y Tecnología Agraria y Alimentaria, 

Spain
EMEC University of California Berkeley, Berkeley, CA USA
USNM United States National Museum, Washington DC, USA

    Taxonomic History

  LeConte (1851) described the genus Trichocnemis for his new species T. spiculatus, 
stating it was similar to the genus Ergates Audinet-Serville, 1832, but diff ering in the 
pubescence of the protibiae. Although LeConte did not indicate the sex of the type 
specimen, his description suggests it was a female: “Tibiae vix compresse, fi liformes”; 
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“thorace scabro, dorso antice bicalloso, spiculis lateralibus valde acutis, apicali basal-
ique majoribus, thorace latioribus”; “the elytra show some indications of costae”; and 
“the joints of the antennae are marked with a few scattered punctures.” However, the 
type specimen deposited in the Museum of Comparative Zoology (MCZ) is a male 
(MCZWeb 2009). Th ere is little doubt that LeConte (op. cit.) based his description 
on a single specimen, since he indicated only a single measurement, stating: “the 
specimen appears a little immature.” In males, the tibiae are not clearly fi liform, the 
prothorax is not scabrous and has well-marked depressions (a character omitted by 
LeConte), the pronotal callosities are less pronounced than in females, the lateral 
spines of the pronotum are much less prominent than in females, and the proximal 
antennomeres are strongly and abundantly punctate. In the type specimen (Fig. 1), 
the elytra show clear carinae, a character that does not agree with the original de-
scription.

  Although the holotype label of Trichocnemis spiculuatus in the MCZ indicates “Er-
gates”, and not Trichocnemis, it is believed that LeConte himself changed the label after 
having transferred the species to the genus Ergates. Th is is consistent with other Le-
Conte specimens in which the labels indicate diff erent names that the original taxon, 
for example: Mallodon gnatho LeConte, 1858, which have labels with LeConte’s writ-
ing, [Mallodon (Nothopleurus) gnatho // Lec. dentiger Lec.]. Other specimen labels are 
clearly not written by LeConte (vide Mallodon mandibularis Gemm.).

Th e genus Ergates was established by Audinet-Serville (1832) to accommodate 
a single species: Prionus serrarius Panzer, 1793 (= Cerambyx faber Linnaeus, 1761). 
Among the many characters used to defi ne the genus, Audinet-Serville (op.cit.) listed: 
legs without internal spines; antennae fi liform, similar in both sexes, longer than the 
body in male, and reaching more or less the middle of elytra in female; antennomere 
III longer than IV-V together; prothorax fi nely crenulated laterally in male, more dis-
tinctly in female; mandibles and mentum glabrous; legs of medium length, the prolegs 
longer than the others.

White (1853) synonymyzed Trichocnemis under Macrotoma Audinet-Serville, 
1832, but this nomenclatural act was not accepted or used by any later author. White 
(op.cit.) also did not explain why, in his opinion, that genus was synonymous of Mac-
rotoma.

LeConte (1854) then synonymyzed Trichocnemis with Ergates, stating: “Trichocne-
mis Lec. (Journ. Acad. 2d, 2, 110) is not suffi  ciently distinct from Ergates; the Califor-
nian species must therefore be called E. spiculatus.” Later, LeConte and Horn (1883) 
pointed out the same observation of Trichocnemis and placed Ergates in the tribe Er-
gatini. However, the characters used to defi ne Ergatini (sensu LeConte and Horn) 
apply primarily to Ergates (= Trichocnemis) spiculatus, and largely excludes Ergates faber 
(Linnaeus, 1761) (Fig. 2) and Callergates gaillardoti (Chevrolat, 1854) (Fig. 3). Le-
Conte and Horn (op.cit.) stated: “the tribe is easily recognized by the prothorax being 
much broader in the male than in the female, and fi nely punctured; in the latter sex 
the sculpturing is very coarse, and the small teeth of the lateral margin are longer and 
more acute. Th e head is small, the eyes reniform and coarsely granulated; antennae 
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 Figures 1–6. 1 Trichocnemis pauper, male 2 idem, female 3 T. spiculatus neomexicanus, male 4 idem, 
female 5 T. spiculatus spiculatus, holotype male (MCZWeb) 6 Macrotoma californica, syntype 1.   

11-jointed, slender, two-thirds the length of the body in the ♂, about half the length 
of the body in the ♀, rough with elevated punctures, with the 3rd joint as long as the 
three following united; poriferous spaces on the 3rd joint small inconspicuous, on the 
under surface near the distal end, gradually becoming larger, until the outer joints 
become entirely poriferous, and irregularly reticulated with fi ne elevated lines forming 
elongate cells, which are much less distinct, and in fact hardly to be seen in the male.” 
Th is tribal description excludes E. faber (Fig. 2) because the head is somewhat large, es-
pecially in males; the antennae surpass the elytral apex in males; antennomere III is (at 
most) as long as IV-V together; the pronotum lacks lateral spines in both sexes, and is 
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not clearly wider in males than in females. Callergates gaillardoti can be unsatisfactorily 
included, because the antennae is somewhat longer than two-thirds the length of the 
body in male, the antennomere III is shorter than IV-VI together in both sexes, and 
the teeth of the lateral margin are not “small” in the female.

Lacordaire (1869) did not revalidate Trichocnemis, although it is clear he did not 
agree with LeConte’s (1854) synonymy stating: “Le genre Trichocnemis de M. J. L. 
Le Conte, établi primitivement sur la femelle d’une espèce (3) de Californie, a étè 
reconnu, plus tard, par se savant entomologiste, comme devant rentrer dans celui-ci. 
Cette femelle, que j’ai sous les yeux, diff ère notablement, sous le rapport du facies, de 
celle de faber, et a celui d’une Macrotoma; son prothorax est multiépineux sur les côtés 
et les épines sont longues et irrégulières. D’après la description qu’en donne M. J. L. 
Le Comte, le mâle diff érerait également, d’une manière sensible, de celui de l’espèce 
européenne.”

LeConte (1869) was the fi rst author to attribute subgeneric status to Trichocnemis, 
when he listed “Ergates (Trichocnemis) spiculatus Lec.,” but did not off er an explana-
tion of this new status. Casey (1890) maintained Trichocnemis as a subgenus of Ergates 
based on the length of the antennae, anterior legs, and denticulation of the sides of the 
prothorax, stating: “It seems proper therefore that the name Trichocnemis Lec. should 
be preserved, if not with full generic value, at least as a subgenus.”

Lameere (1901) considered Trichocnemis diff erent from Ergates (“genre très dis-
tinct”), and included both in the tribe “Aegosomites” and subtribe “Callipogonines.” 
Lameere (1904) assigned Ergates to “Callipogonines,” and divided it into three subgen-
era: E. (Ergates); E. (Trichocnemis); and E. (Callergates) Lameere, 1904. Ergates (Cal-
lergates) is currently considered a diff erent genus (Jeniš 2001, 2008).

Casey (1912) again considered Ergates and Trichocnemis as distinct taxa, stating: 
“Th is genus is distinct from Ergates and should be restored. Th e last joint of the max-
illary palpi in Ergates is oval and more narrowly truncate at apex, while in Trichoc-
nemis it is of a wholly diff erent form, being broadly obtriangular, the sides straight 
and widely fl aring from base to the truncate apex. In the former there is a prominent 
lateral spiniform tooth at basal third of the prothorax, wanting in the latter, and 
there are numerous other incongruities. Th e two genera are related tribally but are 
unquestionably distinct.” While this diagnosis points out many of the diff erences 
between the two genera, several other characters previously mentioned (i.e. antennal 
length and ratios) were omitted. In addition, Casey (op. cit.) did not indicate a tribal 
assignment for either of these genera. Nevertheless, taken as a whole, the characters 
enumerated by Casey (1890, 1912) indicate substantial diff erences between Ergates 
and Trichocnemis.

Nishio (1956) pointed out that “the three species of Ergates strongly diff er from 
each other in their morphology” and followed Lameere (1904) in maintaining each 
species in a diff erent subgenus. Nishio (op. cit.) also compared the male genitalia of 
the three species, and stated (translated): “Th e male genitalia of gaillardoti and spicu-
latus are similar to each other and probably suggest that they are closely related…”. 
In addition, Nishio (op. cit.) hypothesized the phylogenetic relationship among the 
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three taxa, stating that Callergates gailardoti is the most ancestral species of “Ergates,” 
Trichocnemis spiculatus is sister to it, and Ergates faber is the most derived species. 
Moreover, Nishio (op. cit.) cites Plavilstshikov (1936) as stating that “spiculatus” dif-
fers from the remaining species (E. faber and C. gaillardoti) and should be classifi ed 
in a diff erent genus.

Linsley (1962) synonymyzed Trichocnemis under Ergates, and assigned it to the 
tribe Ergatini, stating: “I agree with LeConte and Horn that the characters do not 
warrant the generic recognition of Trichocnemis and that the phylogenetic unity 
of the group is better indicated by including all four species in Ergates”. In plac-
ing Ergates in the tribe Ergatini, Linsley (op. cit.) apparently ignored the name 
“Callipogonitae” used by Th omson (1861), and gave “Ergatites,” used by Fairmaire 
(1864), priority over the names that appear in Lameere (1904, 1912, 1919): “Cal-
lipogonines”; Callipogonini. Th ere seems little doubt that Linsley was aware of the 
name “Callipogonides” in Lacordaire (1869), and probably incorrectly attributed 
this taxon to him. Th is would explain why Lisnley (op.cit.) did not use Th omson’s 
name for Ergates and Callipogon in the same tribe: “Th is tribe is represented in 
America by two genera, Callipogon and Ergates”. Th erefore, to Linsley, Callipo-
gonini was equal to Ergatini, and not a diff erent group as considered formerly and 
by some contemporary authors.

In his work on the Cerambycidae of France, Villiers (1978) considered the three 
subgenera erected by Lameere (1904) as distinct genera, stating: “Trichocnemis J. Le-
Conte et Callergates Lameere no sont pas des sous-genres d’Ergates, mais des genres 
bien individualisés”. Villiers (op. cit.), used the tribal name Ergatini, although in a 
diff erent sense from that employed by Linsley (op. cit.); to him, Callipogonini sensu 
Lameere included more than one tribe, while Linsley (op. cit.) used Ergatini only as a 
name with priority over Callipogonini.

Th e revalidation of Trichocnemis by Villiers (op.cit.) as a separate genus remained 
unnoticed by many contemporary authors possibly because it was published as a part 
of a regional faunal account. Nevertheless, subsequent checklists of Western Hemi-
sphere Cerambycidae (Chemsak and Linsley 1982, Monné and Giesbert 1994) unin-
tentionally maintained the synonymy of Trichocnemis with Ergates.

Although the tribal classifi cation of Ergates and Callipogon Audinet-Serville, 
1832, is beyond the scope of this paper, it is interesting to note Švácha (1987): 
“I would like to point out that it is undoubtedly incorrect to classify the genera 
Ergates and Callipogon in the same tribe, whatever its name may be.” Unfortu-
nately, Švácha did not enumerate the characters he used to base his opinion. Today, 
researchers of the Neotropical and Nearctic cerambycid fauna use Callipogonini 
sensu Lameere (1904), while those that work with the fauna of Palearctic, Ethio-
pian, Oriental, and Australian zoogeographic provinces (with some exceptions), do 
not agree and use more than one tribe to allocate the genera included by Lameere 
in Callipogonini.

A partial bibliography of Trichocnemis is listed below, including many citations of 
the generic name Ergates which actually refer to Trichocnemis (Monné 2006).
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    Trichocnemis LeConte, 1851

   Trichocnemis LeConte 1851: 110 (type species: Trichocnemis spiculatus LeConte, 1851, 
original designation); Melsheimer 1853: 100; White 1853: 35 (syn. under Mac-
rotoma); LeConte 1854: 218 (synonymy under Ergates); Th omson 1861: 315 (in-
voluntary revalidation); 1864: 298; Lacordaire 1869: 95 (involuntary synonymy); 
LeConte and Horn 1883: 271 (synonymy); Casey 1912 (revalidation; new status); 
Linsley 1962: 24 (synonymy); Villiers 1978: 55 (revalidation); Monné 1995: 15 
(cat.; involuntary synonymy).

Ergates (Trichocnemis) LeConte 1869: 371 (reval.; new status); Casey 1890: 490 (reval-
idation); 1891: 20; Lameere 1904: 46; 1913: 46 (cat.; reversion of status); Lameere 
1919: 81; Blackwelder 1946: 553 (cat.); Nishio 1956: 68.

Ergates Horn 1891: 41; Leng 1884: 8; Arnett 1962: 855; 874; Chemsak 1996: 84; 
Monné 2006: 37 (cat.; part); Monné and Hovore 2006: 10 (cat.; part).

Macrotoma White 1853: 35 (part).

     Redescription.   Body large, elongate, integument light brown to dark-brown; in gen-
eral, elytra lighter than the head and the pronotum. Male (Figs 1,3, 5–7). Head pro-
portionally small; coronal suture clearly surpasses the posterior edge of the eyes; dorsal 
surface coarsely punctate; pilosity short and scattered. Area behind the eyes confl uent 
punctate; pilosity short and clearly more abundant than in dorsal surface of the head. 
Antennal tubercles moderately prominent; apex rounded. Eyes small, not as long as 
scape in lateral view, and lower lobe narrower than scape at its widest point; dorsal 
interocular space equal or just narrower than twice the width of one upper eye lobe. 
Hypostomal area depressed to slightly depressed, rugose-punctate. Mandibles shorter 
than half of the length of the head, strongly curved inwards at almost straight angle; 
outer surface slightly tumid at basal one-third; inner margin not tumid and not strong-
ly separated by the punctate area. Antennae short, just attaining the apical one-third of 
the elytra. Scape attaining to just surpassing the posterior edge of the eye lobe. Anten-
nomere III moderately thick, with prominent denticles on ventral and lateral surface; 
longer than IV-V together. Genal apex spiniform. Maxillary palps short; palpomere II 
longer than the others; apex of the IV securiform or barely wider than base. Prothorax 
strongly tumid, entirely micropunctate. Pronotum with two large, deep and subtri-
angular antero-medial depressions; three punctiform, small, shallow to moderate, lat-
eral antero-medial depressions, arranged diagonally; fi ve punctiform, small, shallow to 
moderate depressions, at basal area; lateral margins with spines clearly present, longer 
at anterior and posterior angles; lateral angles rounded; pilosity very short, very scat-
tered (disc almost glabrous), longer and more dense laterally or close to the posterior 
and anterior angles. Prosternum with short and very scattered pilosity. Prosternal pro-
cess wide; apex rounded; lateral margins and apical one-third with long dense pilos-
ity. Meso-, metasternum, and metepisternum densely pilose. Elytra rugose-punctate, 
circum-scutellar area mostly punctate; each elytron with at least two clear carinae; 
sutural apex with short spine or inermis. Coxae abundantly pilose. Femora with short 
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pilosity, becoming more dense ventrally, mainly at meso- and metafemora; profemora 
slightly rugose. Protibiae moderately short and thick. Protarsomere I short and wide. 
Urosternites pilose, mainly laterally. Parameres (lateral lobes) of the tegmen elongated, 
clearly narrowed, thickened, and carinate at apical half (subcylindrical).

  Female (Figs 2, 4, 8). Diff ering from male in the following manner: antennae 
reaching or just surpassing middle of the elytra; scape shorter, just attaining the pos-
terior edge of the eyes; antennomere III thinner, lacking denticles; curvature inwards 
at apex of the mandible at an obtuse angle; prothorax much less tumid; pronotum 
rugoso-punctate, strongly convex; with callosities in place of the depressions of the 
antero-medial and basal areas found in males, and without depressions at lateral of the 

 Figures 7–12. 7 Macrotoma californica, syntype 2 8 Macrotoma spiculigera, holotype female 9 Ergates 
faber, male 10 idem, female 11 Callergates gaillardoti, male 12 idem, female.   
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antero-medial areas; lateral margins with larger and more spines (usually, the spines are 
bifi d or trifi d at apex); lateral angles clearly acute; posterior angles rounded; proepis-
terna coarse punctate; proepimera nearly fl at; profemora laterally fl attened.

    Diagnosis.   Trichocnemis diff ers from Ergates (Figs 9, 10) in the following man-
ner: head proportionally small (0.6 times greatest width of pronotum in males); 
mandibles not strongly tumid at basal one-third of the outer surface; inner margin 
of the mandible not tumid and weakly separated by a punctate furrow; antennae of 
males do not reach the elytral apex; scape of the males reaches or surpasses the poste-
rior edge of the eyes; antennomere III in males clearly thicker, with denticles, longer 
than IV and V together; antennomere III in females longer than IV and V together, 
attaining or almost attaining the base of the prothorax; pronotum distinctly tu-
mid, mainly laterally, with deep and well marked depressions at disc; proepisternum, 
proepimerum, and prosternum (mainly close to the head) strongly tumid; lateral 
margins of the pronotum with at least some spines in both sexes; anterior angles 
of pronotum spinose in both sexes; lateral angle of the pronotum of the males not 
marked; profemora of males slightly rugose; elytra rugoso-punctate, with clear cari-
nae; protibiae of males moderately short and thick; protarsomere I short and wide 
in both sexes; parameres of the tegmen elongated, clearly narrowed, thickened, and 
carinate at apical half.

In Ergates, the head is proportionally large (0.6 times greatest width of prono-
tum in males); mandibles strongly tumid at basal one-third of the outer surface, 
mainly in males; inner margin of the mandible tumid and strongly separated by a 
punctate furrow; antennae of males attain or surpass the elytral apex; scape of males 
not attaining posterior edge of eyes; antennomere III of the males clearly thinner, 
without denticles, and as long as IV-V together; antennomere III of the females 
does not attain the base of the prothorax, as long as IV-V together; pronotum not 
tumid, with callosities in place of the punctate depressions found in Trichocnemis; 
proepisternum and proepimerum not tumid; prosternum not tumid near head; lat-
eral margins of the pronotum crenulated in both sexes; anterior angles of the prono-
tum wide and rounded in both sexes; lateral angle of the pronotum with prominent 
spines in both sexes (lateral angles acute in males); profemora of males strongly 
rugose; elytra coarse and densely punctate, with feeble carinae; protibiae of the 
males long and narrow; protarsomere I long and narrow in both sexes; parameres of 
the tegmen short, not narrowed after middle, somewhat concave, thickened only at 
outer lateral and apical one-third.

Trichocnemis diff ers from Callergates (Figs 11, 12) as follows: eyes not large; pro-
thorax with distinct lateral declivities; genitalia of male shorter, with apex of the para-
meres of the tegmen thickened at apical half, and the median lobe enlarged at base and 
distinctly convergent to the apex. In Callergates the eyes are large, the prothorax lacks 
lateral declivities, the genitalia of the male is longer, with the apex of the parameres of 
the tegmen not thickened at apical half, and the median lobe is distinct narrower at 
base and slightly convergent to the apex. Additionally, the protibia in males are similar 
to Ergates.
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    Key to the genera and species of Callergates, Ergates, and Trichocnemis      

     1 Antennae surpassing middle of elytra; pronotum with distinct small, shining, 
impunctate areas contrasting with the remainder of the surface. Males .......2

– Antennae reaching, at most, middle of elytra; pronotum without distinct 
small shining, impunctate areas contrasting with the remainder of the sur-
face. Females ...............................................................................................5

2(1) Apex of antennal scape not surpassing posterior margin of lower eye lobe; 
antennomere III slender, lacking denticles; prolegs longer than meso- and 
metalegs. Europe, NW Africa ........Ergates faber (Linnaeus, 1761) (Fig. 9)

– Apex of antennal scape surpassing posterior margin of lower eye lobe; anten-
nomere III distinctly thickened, with numerous denticles; prolegs not longer 
than meso- and metalegs .............................................................................3

3(2) Scape distinctly surpassing the anterior margin of pronotum; antennomere 
III not distinctly longer than IV and V together; metasternum with a deep, 
somewhat small depression close to the mesocoxae. Europe, Asia Minor .......
 ....................................Callergates gaillardoti (Chevrolat, 1854) (Fig. 11)

– Scape reaching, at most, the anterior margin of pronotum; antennomere III 
distinctly longer than IV-V together; metasternum without deep depression 
close to the mesocoxae ................................................................................4

4(3) Inner apical angles of elytra spined, elytra either uniformly dark brown (Cali-
fornia) or with light brown maculae (western USA); lateral spines of prono-
tum of diff ering lengths. United States and Mexico (Baja California) ............
 ................................Trichocnemis spiculatus LeConte, 1851 (Figs 3, 5–7)

– Inner apical angles of elytra rounded, elytra uniformly light brown, contrast-
ing with pronotum; lateral spines of pronotum generally of equal length. 
United States (Sierra Nevada and Coast Range mountains of California) ......
 ............................................... Trichocnemis pauper Linsley, 1957 (Fig. 1)

5(1) Distance between upper ocular lobes larger than twice the width of a single lobe; 
pronotum not spined laterally ..........Ergates faber (Linnaeus, 1767) (Fig. 10)

– Distance between upper ocular lobes smaller than twice the width of a lobe; 
pronotum spined laterally ......................................................................................6

6(5) Apex of antennal scape distinctly surpassing posterior margin of lower eye 
lobe; antennomere III as long as IV-V together or barely longer ....................
 ....................................Callergates gaillardoti (Chevrolat, 1854) (Fig. 12)

– Apex of antennal scape not or just surpassing posterior margin of lower eye 
lobe; antennomere III distinctly longer than IV-V together.........................7

7(6) Spines of lateral margins of pronotum as long as those at anterior and lateral 
angles; sutural angle of elytra unarmed..........................................................
 ............................................... Trichocnemis pauper Linsley, 1957 (Fig. 2)

– Spines of lateral margins of pronotum shorter than those at anterior and lat-
eral angles; sutural angle of elytra with short spine ........................................
 ....................................Trichocnemis spiculatus LeConte, 1851 (Figs 4, 8)
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       Conclusions

  Our analysis of these taxa, which corroborates that of Villiers (1978) and in part, those 
of Lameere (1904) and Nishio (1956), supports recognizing Trichocnemis and Ergates 
as distinct genera. Additionally, the fact that both species of North American Trichoc-
nemis share several distinct characters not present in Ergates or Callergates further sup-
ports this hypothesis.

    Summary of taxonomic changes

  Trichocnemis spiculatus spiculatus LeConte, 1851 (originally described as Trichocnemis 
spiculatus LeConte, 1851); Trichocnemis spiculatus neomexicanus (Casey, 1890) (origi-
nally described as Ergates (Trichocnemis) neomexicanus Casey, 1890), comb. n.; Trichoc-
nemis pauper (Linsley, 1957) (originally described as Ergates pauper Linsley, 1957), 
comb. n.

    Synonyms of Trichocnemis spiculatus LeConte, 1851

  White (1853) described two species from North America (California) that were later 
synonymyzed with T. spiculatus by Lameere (1904): Macrotoma californica and M. 
spiculigera. White’s original description leaves some doubt as to the identity of the 
species involved. For example, in the description of M. spiculigera, he stated: “Elytra 
coriaceous, vermiculated, with three indistinct costae”. Similarly, some details of the 
description of M. californica might encompass that of T. pauper. Since White probably 
did not examine the types of these species (frequently he indicated when he did), and 
his original descriptions do not provide enough detail to diagnose them among other 
Trichocnemis, primarily T. pauper, we examined photos of the types, provided by S. 
Shute (BMNH). 

  Th e syntype male of Macrotoma californica (Figs 6, 8) and the holotype female of 
M. spiculigera (Fig. 8), are in fact M. spiculatus, as suspected by even White (op.cit.) 
himself: “Trichocnemis spiculatus, Leconte, Journ. Acad. Nat. Sc. Phil. n. s. ii 110?”, 
and “It is possible that this may be the female of the Macrotoma Californica”. Photos 
of the holotype (Fig. 8) also clearly show three distinct carinae on each elytron, rather 
than three on the elytra. According to S. Shute (personal communication) the types 
have the following labels:

  Macrotoma californica: Syntype 1 (Fig. 6): White H/W determination label (specimen 
also bears small circular white H/W  BM(HN) registration label   upper surface 
reads California, reverse [18] 48 . 135  (the register states that this specimen was 
purchased from Hartweg);
  Syntype 2 (Fig. 7): no labels other than blue BM(NH) syntype label;
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  Macrotoma spiculigera (Fig. 8): White H/W label. Th e reverse of this label has Her-
merius struck out in black ink and California written below. Th e generic name is 
in the large script of White and must have been the original label. Th is specimen 
also has a small white circular registration as for M. calfornica  [18]48 . 135 plus 
BM(NH) red type label.
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  Abstract  
Two genera, namely Dolabraulax Quicke and Scutibracon Quicke of Braconinae (Hymenoptera: Braco-
nidae) from China are studied for the fi rst time, and four new species, namely D. jigongshanus Wang & 
Chen, sp. n., D. fl avus Wang & Chen, sp. n., D. brevivena Wang & Chen, sp. n. and S. fujianensis Wang 
& Chen, sp. n. are fully described and illustrated. Th e examined specimens are deposited in the Parasitic 
Hymenoptera Collection, Zhejiang University, Hangzhou, China (ZJUH).

    Keywords 
Braconidae, Braconinae, Dolabraulax, Scutibracon, new species, China

      Introduction

  Th e Braconinae is one of the largest and the most diverse cosmopolitan subfamilies of 
Braconidae with about 2900 described species of about 180 genera worldwide, and 
mainly occurring in tropical and subtropical regions but particularly rich in the Indo-
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Australian and Afrotropical regions (Yu et al. 2005). Th e vast majority of species are 
ectoparasitoids principally of coleopterous and lepidopterous hosts although a few at-
tack Diptera, Hymenoptera-Symphyta and possibly Homoptera, and one group, As-
pidobraconina, are endoparasitic on pupa. Some species may be eff ective biocontrol 
agents to suppress agro-forestry insect pest populations (Quicke and Ingram 1993).

  China is among the most diverse regions for braconids in the world because of large 
variation in climate, and its vast area, but unfortunately its fauna is poorly known. Th is 
is part of our on-going study of the subfamily Braconinae (Wang et al. 2003a, 2003b, 
2003c, 2003d, 2004, 2006a, 2006b, 2006c, 2006d, 2007, 2008, 2009a, b). Th e pre-
sent paper deals with two genera, namely Dolabraulax Quicke and Scutibracon Quicke 
of Braconinae from China for the fi rst time, and four new species, i.e. D. jigongshanus 
Wang & Chen, sp. n., D. fl avus Wang & Chen, sp. n., D. brevivena Wang & Chen, 
sp. n. and S. fujianensis Wang & Chen, sp. n. are recognized, which are fully described 
and illustrated. Th e examined specimens are deposited in the Parasitic Hymenoptera 
Collection, Zhejiang University, Hangzhou, China (ZJUH).

Th e morphological terminology used in this paper follows that of van Achterberg 
(1979), Harris (1979) and Quicke (1987). All descriptions and measurements were 
made under a Leica MZ 12.5 stereomicroscope (Wetzlar, Germany), and photos taken 
by a digital camera (Q-Imaging, Micropublisher 3.3 RTV) attached to a Leica MZ 
APO stereomicroscope (Wetzlar, Germany) using Synoptics Auto-Montage version 
5.0 software.

    Descriptions

    Genus Dolabraulax Quicke, 1986

   Dolabraulax Quicke 1986: Ent. Mon. Mag. 122 (1): 18; Type species: Dolabraulax 
implicatus Quicke 1986.

     General.   Th is genus may be separated from all other Braconinae by the combination 
of the following characters: scapus small, ventrally shorter than dorsally with dorso- 
and medio-basal expansions; propodeum posteriorly with a mid-longitudinal carina; 
and fi rst metasomal tergite with the median area formed into a transverse ridge.

  Dolabraulax is a small genus with only one species known from Java and the bi-
ology is unknown (Quicke, 1984). In this study, three new species of this genus are 
recognized, i.e. D. jigongshanus sp. n., D. brevivena sp. n. and D. fl avus sp. n., which 
are fully described and illustrated.

    Key to the species of Dolabraulax Quicke  

     1. Propodeum with a completely mid-longitudinal carina or arising from the 
middle of the hind margin; vein 1-SR+M of fore wing slightly and evenly 
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curved; smooth carina or band of second metasomal tergite relatively narrow 
baso-medially; fourth metasomal tergite with a transverse groove basally ....2

– Propodeum with an incompletely mid-longitudinal carina, arising from the 
1/3 of the hind margin; vein 1-SR+M of fore wing straight; smooth carina 
or band of second metasomal tergite wide baso-medially ; fourth metasomal 
tergite without a transverse groove basally ...................................................3

2. Frons weakly impressed behind each antennal socket, hardly divided by a 
raised, mid- longitudinal ridge; notauli impressed along its entire length 
(Fig. 1c); body largely yellowish brown; length of body 3.8 mm (central Chi-
na) ............................................................................ D. jigongshanus sp. n.

– Frons deeply impressed behind each antennal socket, and distinctly divided 
by a raised, mid-longitudinal region; notauli only anteriorly impressed; body 
largely brown to black; length of body 4.9 mm (eastern Java) .......................
 ..................................................................................D. implicatus Quicke

3. Face with long setae medially; propodeum with a longitudinal impressed area 
medially, densely setose laterally; vein r of fore wing short, 0.3 times as long 
as 2-SR (Fig. 3f ); length of body 2.3 mm (eastern China) ............................
 ...................................................................................... D. brevivena sp. n.

– Face without long setae medially; propodeum without a longitudinal impressed 
area, but with a longitudinal carina medially, sparsely setose laterally (Fig. 2e); 
vein r of fore wing relatively long, 0.5 times as long as vein 2-SR (Fig. 2f ); 
length of body 3.0–4.5 mm (south-western China) ................D. fl avus sp. n.

         Dolabraulax jigongshanus sp. n.
urn:lsid:zoobank.org:act:0C84C65B-4AE3-4AA3-9249-60F483729D64  
  Figs 1a–g

    Type specimens examined:   Holotype: ♀, Jigongshan, Henan, 12-VII-1997, Chen 
Xue-xin, No. 974960. Paratypes: 1♀1♂, Jigongshan, Henan, 12-VII-1997, Chen 
Xue-xin, No. 974894, 974881.

    Description.   Length of body 3.8 mm, fore wing 3.4 mm, and ovipositor sheath 
5.5 mm.

Head (Figs 1a–b, d): Antennae with 29 segments; fi rst fl agellomere parallel-sided, 
3.1 times as long as its maximum width, 1.1 and 1.2 times as long as the second and 
third fl agellomeres, respectively; second and third ones 2.8 and 2.9 times as long as 
their maximum width, respectively; median fl agellomeres 2.6 times as long as their 
maximum width; terminal fl agellomere tapering apically, approximately 2.9 times as 
long as its basal width; medio- transversal clypeal carina without a row sparse long se-
tae; height of clypeus: inter-tentorial distance: tentorio-ocular distance = 1: 3: 5; malar 
space 0.35 times as long as height of eye; face with sparse long setae; height of face: 
width of face: width of head = 11: 13: 16; frons smooth and shiny, weakly impressed 
and without longitudinal ridge medially; shortest distance between posterior ocelli: 
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 Figures 1a–g. Dolabraulax jigongshanus sp. n.: a head, frontal view b head, dorsal view c mesoscutum, 
dorsal view d antenna e fore and hind wings f all of metasomal tergites, dorsal view g apical metasomal 
tergite, lateral view.   
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diameter of posterior ocellus: shortest distance between posterior ocellus and eye = 2: 
1: 7; vertex smooth and shiny, with sparse long setae medially.

Mesosoma (Fig. 1c): Mesosoma 1.8 times as long as its maximum height, smooth 
and shiny with sparse long setae mid-posteriorly; notauli deeply impressed anteriorly 
and shallow posteriorly with sparse short setae along its whole length; middle lobe of 
mesoscutum rather raised anteriorly and protruding in front of the lateral lobes; scutel-
lar sulcus relatively wide and deep, distinctly crenulate; metanotum with a strongly 
raised area medially; propodeum glabrous, with a mid-longitudinal carina and sparse 
setae, relatively densely setose laterally.

Wing (Fig. 1e): Length of fore wing veins SR1: 3-SR: r = 38: 11: 7; vein 1-SR+M 
of fore wing weakly bent; length of fore wing veins 2-SR: 3-SR: r-m = 10: 11: 7; length 
of veins of hind wing SC+R1: 2-SC+R: 1r-m = 12: 4: 5; vein 2-SR+R of hind wing 
distinctly longitudinal; vein C+SC+R of hind wing with short thickened humeral bris-
tles apically.

Leg: Length of fore femur: tibia: tarsus = 23: 26: 34; length of hind femur: tibia: 
basitarsus = 25: 43: 9, and 3.9, 10.0 and 8.0 times their maximum width, respectively; 
tibia of hind leg with weakly longitudinal groove medially; spurs of hind leg 0.35 and 
3.1 times as long as its basitarsus; tarsal claws simple but with basal lobe.

Metasoma (Figs 1f, g): Metasoma distinctly longer than head and mesosoma com-
bined, more or less parallel-sided; fi rst tergite 1.3 times as long as its maximum apical 
width, with strongly raised area medio-apically and crenulate laterally, occupying four-
fi fths of its entire length; second tergite with medio-basal glabrous band reaching the 
suture between second and third tergites, and lateral depressed longitudinal grooves 
crenulate laterally, the remainder with rugulose sculpture; suture between second and 
third tergites deep and crenulate, wide medially and narrowed laterally; third tergite 
with distinct raised areas antero-laterally, smooth and shiny, with sparse setae apically; 
fourth-seventh tergites uniformly smooth and shiny, with sparse short setae apically; 
hypopygium acute apically, distinctly extending beyond apex of metasoma; ovipositor 
sheath 1.6 times as long as fore wing, with dense setae; ovipositor with teeth apico-
ventrally and without dorsal notch pre-apically.

    Colour:   Head dark yellow; antenna yellowish brown; face dark yellow; frons and 
vertex brown; mesosoma black; fore leg pale yellow, middle and hind legs dark yellow; 
pterostima yellowish brown; wings membrane pale grey, and veins dark yellow; meta-
somal tergites yellowish brown dorsally and pale yellow ventrally; ovipositor sheath 
yellowish brown.

    Male:   Similar to the female, but relatively small, length of body 3.5 mm, meta-
soma black.

    Biology:   Unknown.
    Distribution:   China (Henan).
    Etymology:   Th e new species is named after the type locality, Jigongshan in Henan 

(Central China).
    Diagnosis:   Th is species is similar to Dolabraulax implicatus Quicke, but diff ers 

from the latter by the characters listed in the key above.
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      Dolabraulax fl avus sp. n.
urn:lsid:zoobank.org:act:2AE73720-FF4D-4E89-91D0-215C8CDF352B  
  Figs 2a–h

    Type specimens examined:   Holotype: ♀, Guan Xian, Sichuan, 4-VIII-1980, He Jun-
hua, No. 802020. Paratypes: 1♀, Guan Xian, Sichuan, 4-VIII-1980, He Jun-hua, No. 
802020; 1♂, Emeishan, Sichuan, 7-VIII-1980, He Jun-hua, No. 802092; 1♀, Shao-
guan, Guangdong, 12-V-1992, Chen Xue-Xin No. 921492; 1♀, Meifeng, Fujian, 27-
VI-1962, Zhao Xiu-fu, No. 20004179.

    Description.   Length of body 2.3 mm, fore wing 3.0 mm, and ovipositor sheath 
4.1 mm.

Head (Figs 2a–b, d): Antennae with 29 segments; fi rst fl agellomere parallel-sided, 
2.9 times as long as its maximum width, 1.1 and 1.2 times as long as the second and 
third fl agellomeres, respectively; second and third ones 2.7 and 2.8 times as long as 
their maximum width, respectively; median fl agellomeres 2.6 times as long as their 
maximum width; terminal fl agellomere tapering apically, approximately 3.2 times as 
long as its basal width; medio-transversal clypeal carina with a row sparse short setae; 
height of clypeus: inter-tentorial distance: tentorio-ocular distance = 9: 14: 22; malar 
space 0.34 times as long as height of eye; face with sparse long setae, relatively dense 
laterally; height of face: width of face: width of head = 12: 15: 17; frons smooth and 
shiny, weakly impressed, and without longitudinal ridge medially; shortest distance 
between posterior ocelli: diameter of posterior ocellus: shortest distance between poste-
rior ocellus and eye = 2: 1: 7; vertex smooth and shiny, with sparse long setae medially.

Mesosoma (Figs 2c, e): Mesosoma 1.6 times as long as its maximum height, 
smooth and shiny with sparse long setae mid-posteriorly; notauli deeply impressed half 
of the anterior and fl at posteriorly with sparse long setae along its whole length; middle 
lobe of mesoscutum rather raised anteriorly and protruding in front of the lateral lobes; 
scutellar sulcus relatively wide and deep, with distinctly crenulate; metanotum with a 
strongly raised area medially; propodeum glabrous, with a mid-longitudinal impressed 
area and carina, arising from the 1/3 of the hind margin, with sparse setae, relatively 
densely setose laterally.

Wing (Fig. 2f ): Length of fore wing veins SR1: 3-SR: r = 40: 11: 6; vein 1-SR+M 
of fore wing weakly bent only medially; length of fore wing veins 2-SR: 3-SR: r-m = 
10: 11: 7; length of veins of hind wing SC+R1: 2-SC+R: 1r-m = 12: 5: 4; vein 2-SR+R 
of hind wing distinctly longitudinal; vein C+SC+R of hind wing with short thickened 
humeral bristles apically.

Leg: Length of fore femur: tibia: tarsus = 20: 24: 29; length of hind femur: tibia: 
basitarsus = 25: 38: 15, and 3.9, 10.5 and 7.0 times their maximum width, respective-
ly; tibia of hind leg with weakly longitudinal groove medially; spurs of hind leg 0.34 
and 3.0 times as long as its basitarsus; tarsal claws simple but with basal lobe.

Metasoma (Fig. 2g, h): Metasoma distinctly longer than head and mesosoma 
combined, more or less parallel-sided; fi rst tergite 1.4 times as long as its maximum 
apical width, with strongly raised area medio-apically, crenulate laterally, occupying 



Two genera of Braconinae (Hymenoptera, Braconidae) in China, with descriptions of... 53

 Figures 2a–h. Dolabraulax fl avus sp. n.: a head, frontal view b head, dorsal view c mesoscutum, dorsal 
view d antenna e propodeum, dorsal view f fore and hind wings g all of metasomal tergites, dorsal view 
h apical metasomal tergite, lateral view.   
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three-fi fths of its entire length; second tergite with medio-basal glabrous band hardly 
reaching the suture between second and third tergites, and lateral depressed longitudi-
nal grooves crenulate laterally, the remainder with rugulose sculpture; suture between 
second and third tergites deep and crenulate, wide medially and narrow laterally; third 
tergite with distinct raised areas antero-laterally, smooth and shiny, with sparse setae 
apically; fourth tergite with transversal impressed groove basally; fourth-seventh ter-
gites uniformly smooth and shiny, with sparse short setae apically; hypopygium acute 
apically, distinctly extending beyond apex of metasoma; ovipositor sheath 1.8 times as 
long as fore wing, with dense setae; ovipositor with teeth apico-ventrally and without 
dorsal notch pre-apically.

    Colour:   Head dark yellow; antenna yellowish brown; face yellow; frons and vertex 
yellowish brown; mesosoma blackish brown; fore leg pale yellow, middle and hind legs 
dark yellow; pterostima yellowish brown; wings membrane pale grey, and veins dark 
yellow; metasomal tergites yellowish brown dorsally and pale yellow apically and ven-
trally; ovipositor sheath yellowish brown.

    Male:   Similar to the female, but relatively small, length of body 2.2 mm, meta-
soma dark yellow.

    Biology:   Unknown.
    Distribution:   China (Fujian, Guangdong and Sichuan).
    Etymology:   Th e new species is named after the colour of body, which is largely 

yellowish.
    Diagnosis:   Th is species is similar to Dolabraulax implicatus Quicke, but diff ers 

from the latter by characters listed in the key above.

      Dolabraulax brevivena sp. n.
urn:lsid:zoobank.org:act:7F7F9C17-B822-409E-8A71-2A973ECD58A0  
  Figs 3a–g

    Type specimens examined:   Holotype: ♀, Tianmushan, Zhejiang, 10–12, IX-1983, 
He Jun-hua, No. 83215. Paratypes: 3♀♀, Tianmushan, Zhejiang, 10–12, IX-1983, 
He Jun-hua, No. 832137, 832141, 832142; 1♂, west Tianmushan, Zhejiang, 16-V-
1988, Lou Xiao-ming, No. 883232; 1♀, West Tianmushan, Zhejiang, 25-VI-1984, 
Zhu Xi-liang, No. 842055; 1♀, Longwangshan, Anji, Zhejiang, 31- VIII-1993, He 
Jun-hua, No. 9310586; 1♀, Si’an, Changxing, Zhejiang, 1-V-1984, Yuan Rong-lan, 
No. 940522.

    Description.   Length of body 3.0–4.5 mm, fore wing 3.5–4.0 mm, and ovipositor 
sheath 5.0–5.5 mm.

Head (Figs 3a–b, d): Antennae with 27 segments; fi rst fl agellomere parallel-sid-
ed, 3.0 times as long as its maximum width, 1.1 and 1.2 times as long as the second 
and third fl agellomeres, respectively; second and third ones 2.5 and 2.7 times as long 
as their maximum width, respectively; median fl agellomeres 2.6 times as long as their 
maximum width; terminal fl agellomere tapering apically, approximately 3.4 times as 
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 Figures 3a–g. Dolabraulax brevivena sp. n.: a head, frontal view b head, dorsal view c mesoscutum, 
dorsal view d antenna e all of metasomal tergites, dorsal view f fore and hind wings g apical metasomal 
tergite, lateral view.   
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long as its basal width; medio-transversal clypeal carina without a row sparse short 
setae; height of clypeus: inter-tentorial distance: tentorio-ocular distance =2.5: 6: 
4; malar space 0.36 times as long as height of eye; face with sparse long setae, rela-
tively dense laterally; height of face: width of face: width of head = 10: 11: 23; frons 
smooth and shiny, weakly impressed, without longitudinal ridge medially; short-
est distance between posterior ocelli: diameter of posterior ocellus: shortest distance 
between posterior ocellus and eye = 2.5: 1: 7; vertex smooth and shiny, with sparse 
long setae laterally.

Mesosoma (Fig. 3c): Mesosoma 1.8 times as long as its maximum height, smooth 
and shiny with dense long setae medio-posteriorly; notauli shallowly impressed half of 
the anterior and fl at posteriorly with sparse long setae along its whole length; middle 
lobe of mesoscutum relatively raised anteriorlly and protruding in front of the lateral 
lobes; scutellar sulcus rather wide and deep, with distinctly crenulate; metanotum with 
a strongly raised area medially; propodeum glabrous, with a mid-longitudinal carina, 
arising from the 1/4 of the hind margin, with sparse setae medially, but relatively 
densely long setose laterally.

Wing (Fig. 3f ): vein r of fore wing relatively short, length of fore wing veins SR1: 
3-SR: r = 37: 11: 6; vein 1-SR+M of fore wing weakly bent apically; length of fore wing 
veins 2-SR: 3-SR: r-m = 12: 11: 6; length of veins of hind wing SC+R1: 2-SC+R: 1r-m 
= 15: 3.5: 5; vein 2-SR+R of hind wing distinctly longitudinal; vein C+SC+R of hind 
wing with short thickened humeral bristles apically.

Leg: Length of fore femur: tibia: tarsus = 21: 23: 29; length of hind femur: tibia: 
basitarsus = 12: 11: 6, and 4.1, 10.0 and 7.5 times their maximum width, respectively; 
tibia of hind leg with weakly longitudinal groove medially; spurs of hind leg 0.36 and 
3.3 times as long as its basitarsus; tarsal claws simple but with basal lobe.

Metasoma (Figs 3e, g): Metasoma distinctly longer than head and mesosoma 
combined, more or less parallel-sided; fi rst tergite 1.3 times as long as its maximum 
apical width, with strongly raised area medio-apically, crenulate laterally, occupying 
four-fi fths of its entire length; second tergite with medio-basal glabrous band hardly 
reaching the suture between second and third tergites, and lateral depressed longitu-
dinal grooves crenulate laterally, the remainder with rugulose sculpture; suture be-
tween second and third tergites deep and crenulate, wide medially and relative nar-
row laterally; third tergite with distinct raised areas antero-laterally, smooth and shiny, 
with sparse setae apically; fourth tergite without transversal impressed groove basally; 
fourth-seventh tergites uniformly smooth and shiny, with sparse short setae apically; 
hypopygium acute apically, distinctly extending beyond apex of metasoma; ovipositor 
sheath 1.8 times as long as fore wing, with dense setae; ovipositor with teeth apico-
ventrally and without dorsal notch pre-apically.

    Colour:   Head reddish yellow; antenna dark yellow; face reddish yellow; frons and 
vertex yellowish brown; mesosoma dark brown; fore leg pale yellow, middle and hind 
legs dark yellow; pterostima yellowish brown; wings membrane pale grey, and veins 
dark yellow; metasomal tergites yellowish brown dorsally and pale yellow apically and 
ventrally; ovipositor sheath yellow brown.
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    Male:   Similar to the female, but relatively small, length of body 3.2 mm, meta-
soma dark yellow.

    Biology:   Unknown.
    Distribution:   China (Zhejiang).
    Etymology:   Th e new species is named after the character of vein r of fore wing, 

which is relatively shorter.
    Diagnosis:   Th is species is similar to Dolabraulax implicatus Quicke, but diff ers 

from the latter by characters listed in the key above.

      Genus Scutibracon Quicke, 1989

   Scutibracon Quicke 1989: Ento. Mon. Mag. 125: 19. Type species: Microbracon hispae 
Viereck 1913.

     General.   Th is genus can be recognized by the following characters: small wasps 
with body length less than 3.0 mm; all fl agellomeres more than twice times longer 
than wide; scapus small, shorter ventrally than dorsally in lateral view; face largely 
densely short-setose, smooth and shiny; frons distinctly impressed behind each an-
tennal socket, short setose; scutellum densely and evenly setose; propodeum rather 
fl at, with a complete mid-longitudinal carina; marginal cell of fore wing long, sec-
ond submarginal cell of fore wing short, parallel-sided and robust, vein cu-a of fore 
wing distinctly postfurcal; claws with pointed basal lobes; fi rst metasomal tergite 
with distinctly dorso-lateral carinae, second and third metasomal tergites enlarged, 
broad and short, and the third metasomal tergite more than 3.0 times wider than 
long medially. Species of this genus have been reared from Hispa armigera Olivier 
(Coleoptera: Hispidae) and Acrocercops cramerella Snellen (Lepidoptera: Gracilari-
idae).

  Scutibracon is a small genus with only one known species from Indo-Australian 
(Quicke, 1984). In this study, one new species of this genus is added, Scutibracon fuji-
anensis sp. n., which is described and illustrated below.

      Scutibracon hispae (Viereck, 1915)

   Microbracon hispae Viereck 1915: Proc. U. S. Natn. Mus. 44: 639–648.
Bracon hispae: Watanabe 1937: J. Fac. Agric. Hokkaido Univ. 42: 1–188.
Scutibracon hispae Quicke and Walker 1989: Ent. Mon. Mag. 125 (1): 19–20; He et 

al. 2002: Forest insects of Hainan, 883.

     Biology:   According to the literature, it has been reared from Hispa armigera Olivier 
(Coleoptera: Hispidae), mostly on rice (Quicke 1989; He et al. 2002).

    Distribution:   China (Hunan, Taiwan and Hainan), India and Java.
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      Scutibracon fujianensis sp. n.
urn:lsid:zoobank.org:act:56D83B91-84B3-479D-92B7-4F41304924F2  
  Figs 4a–i

   Type specimens examined: Holotype: ♀, small Wuyishan, Fujian, 26–29-VII-1983, 
He Jun-hua, Ex. Acrocercops cramerella Snellen, No. 832849. Paratype: 1♀, Zhang-
zhou, Fujian, 9-X-1983, Wu Huang-quan, No. 881417.

   Description.   Length of body 2.6 mm, fore wing 2.7 mm, and ovipositor sheath 
0.7 mm.

Head (Figs 4a–b, d): Antennae as long as the fore wing, with 30 segments; scapus 
slightly fl ared apico-ventrally, distinctly weakly emarginated apico-laterally; fi rst fl agel-
lomere parallel-sided, 1.5 times as long as the second fl agellomeres; the latter 1.8 times 
as long as its maximum width; median fl agellomeres 1.5 times as long as its maximum 
width; terminal fl agellomere tapering apically, approximately 2.1 times as long as its 
basal width; medio-transversal clypeal carina with a row sparse short setae; height of 
clypeus: inter-tentorial distance: tentorio-ocular distance = 3: 6: 5; malar space 0.23 
times as long as height of eyes; face with dense short setae, width of face: width of head: 
maximum length of eye in dorsal view = 15: 28: 14; frons smooth and shiny, densely 
short setose, strongly impressed and with longitudinal groove medially; shortest dis-
tance between posterior ocelli: diameter of posterior ocellus: shortest distance between 
posterior ocellus and eye = 2.5: 2: 6; vertex smooth and shiny, with dense setae.

Mesosoma (Fig. 4c): Mesosoma 1.2 times as long as its maximum height, smooth 
and shiny, densely evenly short setae; notauli deeply impressed along its whole length; 
middle lobe of mesoscutum strongly raised anteriorlly; scutellar sulcus relatively wide 
and deep, with distinctly crenulate; metanotum with strongly raised area medially; 
propodeum glabrous, with a completely mid-longitudinal carina, and sparse setae me-
dially, but relatively densely setose laterally.

Wing (Figs 4e, h): Length of fore wing veins SR1: 3-SR: r = 27: 11: 7; vein 1-SR+M 
of fore wing weakly bent; length of fore wing veins 2-SR: 3-SR: r-m = 9: 11: 6; vein 
cu-a of fore wing distinctly postfurcal. Length of veins of hind wing SC+R1: 2-SC+R: 
1r-m = 11: 2: 4; vein C+SC+R of hind wing without thickened humeral bristles api-
cally.

Leg: Length of fore femur: tibia: tarsus = 15: 19: 23; length of hind femur: tibia: 
basitarsus = 22: 28: 12, and 3.2, 4.7 and 4.2 times their maximum width, respectively; 
tibia of hind leg without longitudinal groove medially; spur of hind leg 0.36 and 3.2 
times as long as its basitarsus; tarsal claws simple and without basal lobe.

Metasoma (Figs 4f, g, i): Metasoma short and robust, evenly irregularly sculp-
tured, slightly shorter than head and mesosoma combined; fi rst metasomal tergite 1.3 
times as wide as its maximum median long, with strongly raised area mid-apically 
occupying two-threes of its entire length, posterior part with coarse foveate rugose 
sculpture; second tergite without mid-basal triangular area, 2.0 times as long as its 
maximum width, with sub-lateral grooves medio-basally, extending to half of its entire 
length; third tergite broad and short, 2.7 times as wide as median long; suture between 
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 Figures 4a–i. Scutibracon fujianensis sp. n.: a head, frontal view b head, dorsal view c mesoscutum and 
propodeum, dorsal view d head, lateral view e hind wing f fi rst metasomal tergite, dorsal view g apical 
metasomal tergite, lateral view h fore wing i all of metasomal tergites, dorsal view.   



Yi-Ping Wang et al. /  ZooKeys 61: 47–62 (2010)60

second and third tergites deep and crenulate, moderately wide; four tergite 0.5 times as 
long as third tergite medially; sixth-seventh tergites invisible, hypopygium short, acute 
apically, hardly extending beyond apex of metasoma; ovipositor sheath 0.25 times as 
long as fore wing, with dense setae; ovipositor without teeth apico-ventrally and dorsal 
notch pre-apically.

    Colour:   Head yellow except for interocellar area black; mesosoma orange yellow 
but media and lateral lobes of mesoscutum with blackish spots; fore leg pale yellow, 
middle and hind legs dark yellow; wings membrane smokish grey, and veins yellow-
ish brown; propodeum pale brown; metasomal tergites largely pale yellow but second 
metasomal tergite with blackish spots mid- apically, third metasomal tergite with black 
medially, four metasomal tergite with blackish spots sub-laterally; ovipositor sheath 
blackish brown.

    Biology:   Based on labels of type specimens, the host of this species is Acrocercops 
cramerella Snellen (Lepidoptera: Gracilariidae).

    Distribution:   China (Fujian).
    Etymology:   Th e new species is named after the name of Fujian province, where 

the type specimens are collected.
    Diagnosis:   Th is species is similar to Scutibracon hispae (Viereck), but distinctly 

diff ers from the latter by having the vein r of fore wing longer, 0.6 times as long as vein 
3-SR (Fig. 4h); the second tergite without a mid-basal triangular area, 2.0 times as long 
as its maximum width, with sublateral longitudinal grooves medio-basally, extending 
to half of its length (Fig. 4i); the interocellar area black (Fig. 4b); the middle and lateral 
lobes of mesoscutum with distinct blackish spots (Fig. 4c); the second- fourth tergites 
with blackish spots medio-apically, medially and sublaterally, respectively (Fig. 4i) and 
the length of body more than 3.0 mm.
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  Abstract  
Th e genus Arhaconotus Belokobylskij (Hymenoptera: Braconidae, Doryctinae) is recorded for the fi rst 
time from China. A new species of this genus, A. hainanensis Tang & Chen, sp. n., is described and il-
lustrated. A key to the species of this genus is updated to include the new species.

    Keywords 
Hymenoptera, Braconidae, Doryctinae, Araconotus, new species, new record, Oriental region, China

      Introduction

  Th e genus Arhaconotus Belokobylskij (Hymenoptera, Braconidae, Doryctinae) was de-
scribed in 2000 by S.A. Belokobylskij (Belokobylskij 2000). To date three species of 
the genus have been described, of which one occurs in the Australasian region and 
two in the Oriental region (Belokobylskij 2000, 2001). During our study of Chinese 
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Braconidae, we discovered a new species of this genus. It represents the fi rst record of 
this genus from China. In the present paper, the new species, A. hainanensis Tang & 
Chen, sp. n., is described and illustrated and an updated key to the genus Arhaconotus 
is added.

    Material and methods

  Th e terminology and measurements used follow van Achterberg (1979, 1988). Ad-
ditional sources for the description of sculpture and setation are Belokobylskij (2001). 
All descriptions and measurements were made under a Leica MZ 12.5 microscope, 
and all fi gures were made by a digital camera (Q-Imaging, Micropublisher, 3.3 RTV) 
attached to a stereomicroscope (Leica MZ APO, Germany) and Auto-Montage Pro 
version 5.0 software. Type specimens and other materials are deposited in the Parasitic 
Hymenoptera Collection of the Zhejiang University, Hangzhou, China (ZJUH).

    Taxonomy

    Arhaconotus hainanensis Tang & Chen, sp. n.
urn:lsid:zoobank.org:act:C2DEBB99-C921-4CE8-AE2E-E1DEE8ABCB50  
  Figs 1–8

    Material examined.   Holotype: ♀, China, Hainan Prov., Bawangling, 9–10.VI.2007, 
Liu Jingxian, No. 200703484 (ZJUH). Paratypes: China, Hainan Prov.: 1♀, Jian-
fengling, 5–7.VI.2007, Weng Liqiong, No. 200806631; 1♀, Jianfengling Tianchi, 
22–23.X.2007, Liu Jingxian, No. 200710486 (ZJUH).

    Description.   Female. Body length 3.2 mm; fore wing length 2.9 mm.
Head. Width 1.4 times its median length. Antennae slender, almost fi liform, 

32-segmented. Scapus 1.6 times as long as maximum width. First fl agellar segment 
6 times as long as its apical width, almost equal to second segment. Penultimate seg-
ment 4.8 times as long as wide, 0.7 times as long as fi rst segment, 0.9 times as long as 
apical segment. Eye 2.6 times as long as temple in dorsal view. Ocelli medium-sized, 
in triangle with base almost equal to its sides. POL: OD: OOL= 3: 3: 6. Temple fi nely 
granulate ventrally. Vertex and frons densely granulate. Vertex with very sparse, short 
setosity. Eye glabrous, 1.2 times as high as broad. Face fi nely granulate-coriaceous, its 
width 1.2 times height of eye, 1.4 times height of face and clypeus combined. Malar 
space 0.3 times height of eye, 0.7 times as long as basal width of mandible. Malar suture 
absent. Occipital carina complete dorsally, not fused with hypostomal carina ventrally.

Mesosoma. Length 2.3 as long as its height. Pronotal carina fi ne, distinctly sepa-
rated from posterior margin of pronotum; distances from carina to posterior and 
anterior margins of pronotum subequal. Mesoscutum entirely densely and evenly 
pubescent, densely granulate, highly and roundly raised above pronotum; its me-
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 Figures 1–10. Arhaconotus hainanensis sp. n. 1 habitus, lateral aspect 2 head, frontal aspect 3 head, 
dorsal aspect 4 fi rst-fourth abdominal tergites, dorsal aspect 5 fi fth-sixth abdominal tergites, dorsal aspect 
6 posterior margin of the sixth tergite, dorsal aspect 7 fore and hind wings 8 mesosoma, lateral aspect 9 
metasoma, lateral aspect 10 fi rst and second tergites, lateral aspect. scale bar: 5mm   
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dian lobe without median depression. Notauli deep, complete, crenulate. Scutellum 
densely granulate. Prescutellar depression deep, 0.5 times as long as scutellum. Meso-
pleuron densely coriaceous and its upper third longitudinally striate. Precoxal sulcus 
deep, coriaceous, weakly curved, running along anterior 2/3 of mesopleuron, con-
nected with prepectal carina. Prepectal carina distinct, wide ventrally, without wid-
ened lobes opposite to fore coxa. Propodeum with median carina in basal third, and 
without marginate areola; basolateral areas distinctly marginate, coriaceous; rest part 
of propodeum rugulose laterally and in posterior half.

Wings. Fore wing 3.3 times as long as maximum width. Vein r arising slightly 
before middle of pterostigma. 3-RS forming very obtuse angle with r. 3-RS: r: SR1= 
24: 9: 40. Second submarginal cell large, 3 times as long as maximum width, 1.4 times 
as long as fi rst subdiscal cell, almost equal to fi rst discal cell. 1-SR+R weakly S-curved. 
m-cu postfurcal. 1-CU1 almost equal to cu-a. Cu1a interstitial. Hind wing, M+CU 
0.6 times as long as 1-M. m-cu weakly curved, antefurcal and pigmented.

Legs. Hind coxa granulate. Hind femur coriaceous, 3.3 times as long as wide, 
with weak dorsal protuberance. Hind tibia with rather long, dense setae dorsally. Hind 
tarsus almost as long as hind tibia. Hind basitarsus 0.8 times as long as second-fi fth 
segments combined; second tarsal segment 0.4 times as long as basitarsus, 1.3 times as 
long as fi fth segment (excluding pretarsus).

Metasoma. Almost as long as mesosoma and head combined, with 6 visible ter-
gites. First tergite entirely, distinctly longitudinally striate, its apical width 1.6 times its 
minimum width; its length 1.2 times as long as its maximum width. At most part of 
second tergite distinctly longitudinally striate, with a distinctly separated, smooth basal 
area and a rather wide smooth apical area, median length of second tergite 0.7 times 
as long as its basal width. Second suture deep and wide. Second-fi fth tergites densely 
striate-punctulate in entire lateral parts. Th ird-fi fth tergites in basal halves (their api-
cal halves smooth) distinctly longitudinally striate. Sixth tergite rather large, densely 
punctulate on basal half, semicircularly striate on apical half, regularly rounded on api-
cal margin with a shallow median emargination. Ovipositor sheath 1.2 times as long as 
metasoma and 0.6 times as long as fore wing.

Colour. Head reddish yellow. Mesonotum and apex of metasoma reddish brown; 
rest part of mesosoma and metasoma black. Basal quarter of antenna reddish brown, 
remainder dark reddish brown to black. Palpi pale yellow. Legs entirely yellow, some-
times hind coxa infuscate. Ovipositor sheath dark brown, paler basally. Wings faintly 
infuscate. Pterostigma brown, yellow in basal third and in apical 1/4.

    Male.   Unknown.
    Variation.   Body length 2.8–2.9 mm; fore wing length 2.6–2.7 mm. Fore wing 3.9 

times as long as maximum width, 3-RS: r: SR1=21: 6: 39. Second submarginal cell 3 
times as long as maximum width. Median length of second tergite 0.8 as long as its 
basal width.

    Diagnosis.   Th is new species is similar to A. vietnamicus Belokobylskij, but dif-
fers in antenna longer; sixth tergite densely punctulate on basal half and semicircu-
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larly striate on apical half, its apical margin with a shallow median emargination; 
second to fi fth tergites densely striate-punctulate in entire lateral parts, and meta-
soma black.

    Distribution.   China (Hainan).
    Etymology.   From the Hainan province, type locality of the species.

    Key to species of genus Arhaconotus Belokobylskij  

     1. Vertex and most part of mesosoma smooth; sixth tergite without medio-pos-
terior emargination; propodeum with marginate areola ................................
 ......................................................................... A. papuanus Belokobylskij

– Vertex granulate or coriaceous and most part of mesosoma granulate; sixth 
tergite with medio-posterior emargination; propodeum without marginate 
areola ..........................................................................................................2

2. Ovipositor sheath longer, 0.85 times as long as fore wing; lateral lobes of 
mesoscutum glabrous at large part; hind femur 3.8 times as long as wide......
 .....................................................................A. ishigakiensis Belokobylskij

– Ovipositor sheath shorter, 0.6–0.65 times as long as fore wing; lateral lobes of 
mesoscutum entirely setose; hind femur 3–3.3 times as long as wide ..........3

3. Sixth tergite densely punctulate on basal half and semicircularly striate on 
apical half, its apical margin with a shallow median emargination; second-
fi fth tergites densely striate-punctulate in entire lateral parts; metasoma black; 
antenna 32-segmented ................................................ A. hainanensis sp. n.

– Sixth tergite entirely semicircularly striate, its apical margin with a distinct 
median emargination; second-fi fth tergites densely striate in entire lateral 
parts; metasoma reddish brown; antenna 27-segmented ................................
 ......................................................................A. vietnamicus Belokobylskij
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  Abstract  
Th e genus Ptilophora Stephens in China is briefl y reviewed, with the description of P. nanlingensis sp. n. 
Th e new species is most similar to P. horieaurea in wing pattern and to P. jezoensis in male genitalia, but 
they can be distinguished from each other by the following characters: forewing bright reddish brown in 
P. nanlingensis, chestnut brown in P. horieaurea; costa of male genitalia pointed, with a rounded subapi-
cal process ventrally in P. jezoensis, costa rounded, with apex infl ated, and with pointed subapical process 
ventrally in P. nanlingensis. A key to the Ptilophora species from China and adjacent areas is presented and 
a distribution map is given. Th e holotype of the new species is deposited in the Department of Entomol-
ogy, South China Agricultural University, P. R. China.
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      Introduction

  Th e notodontid genus Ptilophora was established by Stephens in 1828 with Phalaena 
variegata Villers, 1789 as its type species. Currently, the genus consists of six spe-
cies that are distributed in Europe (except northern Europe and the Iberian Penin-
sula), Caucasus, Asia minor, China, Far East Russia, Korea and Japan (Sugi 1982; 
Schintlmeister 1984; Kobayashi 1994; Wang 1996; Park et al. 1999; Wu and Fang 
2003; Schintlmeister 2008). Hitherto, three species of the genus are restricted to 
China, P. rufula from Taiwan, and P. ala and P. horieaurea from mainland China. 
Adults of Ptilophora species emerge in late autumn. Schintlmeister and Fang (2001) 
described P. jezoensis ala as a new subspecies of P. jezoensis in Shaanxi Province; later, 
Kishida and Kobayashi (2002) revised the genus Ptilophora, divided the species into 
two species-groups: plumigera group and jezoensis group, and described two new spe-
cies belonging to the jezoensis group from South West China: P. horieaurea Kishida 
and Kobayashi, 2002  and P. fuscior Kishida & Kobayashi, 2002. Schintlmeister (2008) 
raised P. ala to species, based on comparing the types of P. ala with those of P. fuscior, 
and reduced P. fuscior to a junior synonym of P. ala. In this paper, a new species of 
Ptilophora is described from China.

    Key to the species of Ptilophora Stephens from China and adjacent areas

     1 Antenna black; forewing with a prominent discal spot; median fascia of hind-
wing blackish; male genitalia with rounded valve ........................................2

– Antenna brown to chestnut brown; forewings without prominent discal spot, 
median fascia of hindwing whitish or absent; male genitalia with irregular 
valves ..........................................................................................................3

2 Postmedian fascia of forewing is angled at M1; male genitalia with broad 
uncus, valve with a large harpe ......................................................P. nohirae

– Postmedian fascia of is not angled at M1; uncus of male genitalia narrow, 
valve with a small triangular harpe ..................................................P. rufula

3 Color of forewing distal to postmedian fascia darker than basal and median 
areas of forewing; postmedian fascia distinct whitish, uniform from costal 
margin to inner margin ........................................................................ P. ala

– Color of forewing distal to postmedian fascia similar to basal and median 
areas of forewing; postmedian fascia enlarged into white wedge-shaped spot 
at costal margin ..........................................................................................4

4 Forewing pale reddish brown, with two distinct rather straight whitish fas-
ciae ............................................................................................. P. jezoensis

– Forewing reddish brown to chestnut brown, basal fascia indistinct .............5
5 Ground color of forewing uniformly bright reddish brown; a dusting of pale 

blue-gray scales in median and terminal areas of forewing; postmedian fascia 
white in costal area; frons near base of antennae with whitish hairs; thorax 
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with similar long hairs at base of forewing; uncus with a triangular ventral-
middle process, lateral processes serrated; valve with a triangular ventral pro-
cess subapically ........................................................... P. nanlingensis sp. n.

– Ground color of forewing chestnut brown;  postmedian fascia yellowish brown 
in costal area; frons, thorax, and abdomen with yellowish-brown hairs; uncus 
with blunt ventral-middle process, lateral processes with smooth margins; 
valva with a rounded ventral process subapically ......................P. horieaurea

Taxonomy

       Ptilophora ala Schintlmeister & Fang, 2001

   Ptilophora jezoensis ala Schintlmeister and Fang 2001: 88; Kishida and Kobayashi 
2002: 87; Wu and Fang 2003: 650.

Ptilophora fuscior Kishida and Kobayashi 2002: 87 [synonymised by Schlintlmeister, 2008].
Ptilophora ala; Schintlmeister 2008: 323 [raised to species].

     Notes.   Th is species can be distinguished by the postmedian fascia of the forewing, 
which is distinctly whitish, and the darker shading beyond the postmedian fascia.

    Distribution:   China (Shaanxi and Sichuan Provinces).

      Ptilophora horieaurea Kishida & Kobayashi, 2002

   Ptilophora horieaurea Kishida and Kobayashi 2002: 89.

     Notes.   Th is species can be distinguished by external characters: frons, thorax, and 
abdomen covered with yellowish-brown hairs, the postmedian fascia is covered with 
yellowish brown in the posterior and costal areas.

    Distribution:   China (Sichuan Province).

      Ptilophora nanlingensis sp. n.
urn:lsid:zoobank.org:act:DA4A2641-4B7C-4102-BAE7-28578EB7E833  
  Figs 1–6

    Diagnosis.   Th e new species belongs to the P. jezoensis species group based on the wing 
pattern and male genital structure: forewing with distinct, whitish postmedian fascia, 
costa infl ated and angulated apically. In the wing pattern, it seems to be closely related 
to P. horieaurea, whereas the male genital structures seem closer to those of P. jezoensis, 
but the two species can be distinguished from each other by the following characters: 
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forewing bright reddish brown in P. nanlingensis, chestnut brown in P. horieaurea; un-
cus three-dimentional, and the costa of the valve with a rounded subapical ventral pro-
cess in P. jezoensis, uncus three-dimensional, bifurcated apically, with serrated edges, 
and costa of valve rounded with apex infl ated and with pointed subapical ventral pro-
cess in P. nanlingensis (see Figs 3–5).

    Description.   Male. Forewing length 15–18 mm. Antenna plumose, about 0.5 x 
length of forewing, with yellowish-white hairs at base. Th orax and abdomen with dark 
reddish-brown hair. Forewing ground color from bright reddish brown to fuscous 
brown; chocolate toward costal and posterior margins, fuscous in terminal area; an-
timedian fascia visible, straighter than postmedian fascia; postmedian fascia distinct, 
whitish, slightly convex at vein M1, forming a triangular whitish spot at costa, brighter 
at veins; outer margin with ground color covered with pale blue-gray scales; cilia dark 
brown. Hindwing fuscous; postmedial fascia absent, a whitish spot near tornus, cilia 
from apex to middle of outer margin yellowish brown, fuscous brown toward tornus.

Female. Similar to male except forewing length 17 mm (n=1); antenna fi liform; 
vertex, thorax and forewing uniform fuscous brown, abdomen yellowish brown.

Male genitalia. Uncus three-dimensional, bifurcated apically, with serrated edges; 
a long triangular ventral process derive from middle of branches, smooth ventrally, 
slightly serrated dorsally. Socii heavily sclerotized with two horn-shaped processes. 
Tegumen short and broad. Valva broad with a large triangular subapical process ven-
trally; costa rounded with apex infl ated, cucullus quadrangular; sacculus with a trian-
gular central process, with dense setae from middle to apex. Aedeagus slender, slightly 
curved dorsally near caudal end, carina penis serrated dorsally.

Female genitalia. Papilla analis rather broad, covered with thin hairs; the apophysis 
anterior shorter than apophysis posterior; ostium wide, well sclerotized; ductus bursae 
very lightly sclerotized, infl ated mesially; corpus bursae small, membranous.

    Holotype.   Male, Nanling, Shaoguan, Guangdong, China, 15.XII.2008, Hou-Sh-
uai Wang leg.. Deposited in the Department of Entomology, South China Agricultural 
University, Guangzhou, P. R. China.

    Paratypes.   1 female, Nanling, Shaoguan, Guangdong, China, 21.IX.2006, Min 
Wang leg.; 3 males, Nanling, Shaoguan, Guangdong, China, 2.XII.2007, Liu-Sheng 

 Figures 1–2. Adults of Ptilophora nanlingensis sp. n. 1 male adult 2 female adult.   
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Chen leg.; 3 males, 3.XII.2008, Liu-Sheng Chen and Hou-Shuai Wang leg., Nanling, 
Shaoguan, Guangdong, China; 1 male, 10.XII.2009, Hou-Shuai Wang leg., Nanling, 
Shaoguan, Guangdong, China. Deposited in the Department of Entomology, South 
China Agricultural University, Guangzhou, P. R. China. 2 males, 1 female, Yuecheng 
Ling, Guangxi, China, 1800 m, 26°06'N, 110°54'E, 5–8.XII.2007, Viktor Siniaev leg. 
Deposited in coll. A. Schintlmeister, Dresden.

    Etymology.   Th e specifi c name is derived from the type locality: Nanling Nature 
Reserve, Shaoguan City, Guangdong Province.

    Bionomics.   Bionomics. Th e moths were collected at light near 10°C the late autumn.
    Remarks.   Th e adults of Ptilophora emerge late autumn, some species even fl ying at 

temperatures near 0°C (Kishida and Kobayashi 2002). However, adult of P. nanlingensis fl y 
at slightly higher temperature, close to 10˚ C late autumn, which is unusual for the genus.

      Ptilophora rufula Kobayashi, 1994

   Ptilophora rufula Kobayashi 1994: 17; Wang 1996: 201; Schintlmeister 2008: 322.
Ptilophora jezoensis rufula: Shintlmeister and Fang 2001: 22 [sunk as subspecies].

 Figures 3–6. Genital structure of Ptilophora nanlingensis sp. n. 3 valva 4 aedeagus 5 uncus 6 female genitalia.   
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     Notes.   Kobayashi (1994) described P. rufula in Taiwan. Schinltmeister and Fang 
(2001) listed it as a subspecies of P. jezoensis without any explanation. Kishida and 
Kobayashi (2002) revalidated it as a species. It belongs to the plumigera group, based 
on the round valva in the male genitalia.

    Distribution:   Th is species is restricted to Taiwan.
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