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Abstract

During the study of rotifers collected in Eastern DR Congo, we rediscovered specimens that correspond to
Monostyla dorsicornuta Van Oye, 1926. This species, which we redescribe, had not been seen since it’s sum-
mary description, and lacked type material. Our analysis reveals that the animal belongs to Trichotriidae
rather than to Lecane (presently considered to include Monostyla) or Lecanidae, but is nevertheless charac-
terised by a foot structure that is remarkably convergent to that of Lecanidae, and different from all other
genera of Trichotriidae. We conclude that the species and the closely related South American Macrochaetus
kostei (José de Paggi, Branco & Kozlowsky-Suzuki, 2000) belong to a new genus of Trichotriidae; the two
offer a rare example of African-South American vicariance in rotifers. We further provide emended diag-
noses of the remaining genera of Trichotriidae, to conform these to the new information and to address
some inconsistencies in these.
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Introduction

On the occasion of the 2010 International Year of Biodiversity and the 50th anni-
versary of the independence of the Republic of Congo, an international expedition
explored swamps, rivers and other water bodies along a ~1750km stretch of Congo
River Northwest of Kisangani (Congo Biodiversity Initiative: Expedition 2010). The
expedition offers a unique opportunity to study the taxonomy and biogeography of
organisms from a relatively inaccessible region in Central Africa. To date, very little
information on the micrometazoa of the region, especially Rotifera, exists. There is
fragmentary information dating from the first half of the 20* Century (reviewed in
Gillard 1957, De Ridder 1986), but very little additional data are available. The dearth
of information on the old and climatically relatively stable Congo Basin probably lies
at the origin of Dumont’s (1983) observation, that the African continent is outstand-
ing for its apparently poor and uncharacteristic rotifer fauna. This “African anomaly”,
as Dumont (1983) named it, has already been partly refuted by studies on floodplain
lakes from the River Niger in Nigeria (Segers 1993, Segers et al. 1993) and by results
from isolated studies describing new endemic species from different localities in Cam-
eroon (Segers and Mertens 1997) and Kenya (Segers et al. 1994, see De Ridder 1991,
1994 for an overview of recent African records of rotifers), but studies on the Congo
River Basin remained scarce: only De Smet (1988, 1989) provides detailed accounts
on the rotifer fauna of freshwater habitats in the Bas Zaire.

The samples collected during the 2010 International Congo River expedition con-
tained an abundance of rotifer material. It also contained numerous specimens of what
we believe to be an enigmatic species of which only a brief description by Van Oye
(1926) exists. In the present paper we provide a redescription of the taxon, and further
considerations on its phylogenetic and biogeographic significance.

Material and methods

As mentioned before, the material of this study consists of samples collected during the
2010 International Congo River Expedition. Specimens of the target taxon were found
in three qualitative, 4%-formaldehyde-preserved samples only, all from running water
in rivers: sample KM-028 is from Lulu River near Basoko, KM-048 and KM-049 are
from Lohulu River near Bomane, all DR Congo. The samples were collected by Papy
Mongindo, Ernest Tambwe and Koen Martens using a either a 30- or a 50 pm mesh-
width plankton net that was hauled through surface water (maximum 1 m depth) and
the littoral.

Individual rotifer specimens were separated under a WILD M10 dissection mi-
croscope and examined and measured on an Olympus BX51compound microscope at
high magnification using a micrometre eyepiece. Drawings were made using a camera
lucida. Photographs were taken by a camera (Olympus C-5060) connected to the mi-
croscope. Stacks of photographs were combined used COMBINEZP (Hadley 2010).
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Materials are deposited in the Royal Belgian Institute of Natural Sciences, Brussels,
Belgium (RBINS), and the Centre de Surveillance de la Biodiversité, University of
Kisangani, Kisangani, DR Congo (CSB-UK).

Results and discussion

We found numerous specimens of our target species (Figs 1-2) which we identify, with
some hesitation, as the species described as Monostyla dorsicornuta Van Oye, 1926, from
the Ruki River near Eala, Congo. This description lacks detail and was considered to be
based on some unrecognisable, poorly contracted rotifer by the authors of the candidate
Rotifera part of the List of Available Names in Zoology (Jersabek et al. 2012, Segers et
al. 2012). When compared to the present material, it indeed probably concerns a poorly
contracted specimen. In a footnote to the rather brief original description of this animal,
P de Beauchamp noted that “Il est regrettable que des préparations n'aient pas été con-
servées. .., indicating that no types were deposited. Nevertheless, the general round lorica
shape with large antero-lateral spines, shape of retracted head, and foot and toe shape of M.
dorsicornuta correspond to our material, albeit that the present specimens are slightly small-
er in size than reported for M. dorsicornuta by Van Oye (1926). In view of the poor original
description and significance of the species we suggest to stabilize the taxonomic status of
this nominal taxon name by designating a neotype for M. dorsicornuza (see further).

By its trophi and lorica structure the species does not belong to Lecanidae as de-
fined by Segers (1995). Following the key by Koste (1978), the animal keys out to
Trichotriidae. Assigning the species to one of the three recognized genera appeared
problematic due to inconsistencies in these definitions, and the peculiar morphology
of the specimens treated here. This prompted us to the following reassessment of the
diagnosis of Trichotriidae and its genera.

Family Trichotriidae Harring, 1913
htep://species-id.net/wiki/ Trichotriidae

Diagnosis. Trophi unspecialized, malleate; head, trunk and foot largely loricate, but
head retractable. No discernible separate lorica plates or sulci on the trunk, but lorica
stiffness not homogeneous. Lorica granulated and/or facetted. Distal part of trunk
(anal segment) illoricate, separated from trunk proper. Foot with two pseudosegments
and a pair of terminal toes.

Discussion. The diagnostic autapomorphic feature for the family is the stiffening
of the tegument of the head region, especially of the neck and lateral parts of the head,
which in contracted specimens folds into a characteristic, more or less symmetrical
shape protruding from the head aperture. The feature distinguishes family members
from Brachionidae, Epiphanidae, Euchlanidae, and Mytilinidae who have an illoricate
head; Lepadellidae has a characteristic sclerotized head shield overlaying the corona but
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the rest of the head is illoricate (Colurella, Lepadella), and not retractile (Squatinella).
In contrast, Serensen and Giribet’s (2006) detailed phylogenetic analysis could not
confirm monophyly of Trichotriidae, neither on molecular nor morphological data.

The classic diagnoses of Trichotriidae genera are problematic. They refer to fea-
tures that are not present in all species of the genus (e.g., the purported synapomorphic
dorsal spines in Macrochaetus), or features which appear to have been misinterpreted.
This holds in particular for the structure of the foot which, in its basic form, consists
of two foot pseudosegments bearing two toes, and is inserted on an illoricate terminal
part of the trunk, termed the anal segment. This anal segment is a part of the trunk
proper as it lies anterior to the (dorsal) anal opening. Its tegument is always relatively
weakly sclerotized, which enables mobility of the rigid foot relative to the rigid trunk
lorica, but which may also make it difficult to distinguish it from the trunk and/or
from the two distal pseudosegments of the foot in contracted specimens. The structure
is occasionally mistaken for a part of the foot and is then referred to as first of three
foot pseudosegments. Note that in Koste and Shiel (1989) both terms (anal segment
and first foot segment) appear to have been used for the same structure, and that the
position of the anus as indicated in their fig. 16:1 is incorrect.

In view of these inconsistencies, and awaiting a full review, preferably integrating
both molecular and morphological data of genera in this and the related Euchlanidae
and Mytilinidae, we tentatively propose emended diagnoses of the trichotriid genera,
and propose a new genus to accommodate Monostyla dorsicornuta Van Oye, 1926 and
Macrochaetus kostei José de Paggi, Branco & Kozlowsky-Suzuki, 2000.

Genus Pulchritia gen. n.
http://zoobank.org/8DIFFA3E-E5D5-4D71-8D3B-479F4700FF26
htep://species-id.net/wiki/Pulchritia

Type species. Monostyla dorsicornuta Van Oye, 1926.

Diagnosis. Body, including head and foot, loricate; head retractile, foot non-re-
tractile, consisting of a short basal, squarish and an elongate, cylindrical foot pseu-
dosegment terminating in two equal toes. Anal segment strongly reduced. Trunk lori-
ca ventrally relatively flat, dorsally with a Y-shaped keel, pustulated, rounded elliptical.

Etymology. The name Pulchritia is derived from the Latin adjective pulcher,
meaning “pretty, beautiful, handsome”. It refers to the beauty of its type species,
P. dorsicornuta comb. n.

Discussion. We recognize this genus as containing two species, . dorsicornuta comb.
n. and Pulchritia kostei (José de Paggi, Branco & Kozlowsky-Suzuki, 2000), comb. n.

The two share a number of features that clearly sets them apart from other Tri-
chotriidae. Their rounded, dorso-ventrally flattened trunk shape reminds one only of
Macrochaetus, while the anal segment being reduced is as in certain 77ichotria (e.g., T.
buchneri Koste, Shiel & Tan, 1988, 7. brevidactyla Harring, 1913 (= 7. curta (Skorik-
ov, 1914))). The peculiar keel formation of the dorsal lorica is somewhat similar to
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Figure 1. Pulchritia dorsicornuta gen. n., comb. n., compound photomicrograph.

T’ buchneri only. The unique foot structure of the two species, however, can be con-
sidered synapomorphic and is superficially and probably functionally similar to the
foot consisting of a single short foot pseudosegment and elongated, fused toes bearing
terminal (pseudo)claws of some Lecane species.
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Redescription of Pulchritia dorsicornuta (Van Oye, 1926), comb. n.
http://species-id.net/wiki/Pulchritia_dorsicornuta

Material examined. Type material: Neotype (labelled: “ Pulchritia dorsicornuta (Van Oye,
1926) Neotype. Lohulu River near Bomane, DR Congo, 24 May 2010 (KM-048)”) in
Royal Belgian Institute of Natural Sciences, Brussels Belgium (1G32450, RIR 212).

Other material: Abundant specimens of the species were found in two localities:
Lulu River near Basoko (sample KM-028: 1.2958°N, 23.6497°E (DD, GPS waypoint
Mac 079), altitude. ca. 350 m asl., water temp. 25.8° C, conductivity 16.5 pS/cm),
and Lohulu River near Bomane (samples KM-048, KM-049: 1.2486°N, 23.7280°E
(DD, GPS waypoint Mac 089), altitude. ca. 410 m asl., water temp. 24.3° C, con-
ductivity 30.4 pS/cm, oxygen 0.45 mg/l), both in Orientale province, DR Congo. All
samples are from running water. One permanent trophi preparation, and nine per-
manent slides containing one, three slides containing two, and three slides containing
three specimens. Deposited in RBINS and in the CSB-UK.

Diagnosis. Pulchritia dorsicornuta comb. n. is unmistakable by the large, S-shaped
antero-lateral projections of its ventral lorica. These are completely absent in its closest
relative P. kostei comb. n.

Description. Female (Figs 1, 2a-b; male unknown): Body: Head largely re-
tracted in trunk lorica, with two lateral stiffened elements protruding from the head
aperture. A pigmented spot (eye?) present. Trunk loricate, elliptic in outline, longer
than wide, dorso-ventrally compressed. Ventral and dorsal plates fused laterally and
caudally, leaving a broad head aperture and a smaller foot aperture. Dorsal plate
medially with two semi-longitudinal ridges forming a Y-shaped double dorsal keel,
fused to a single dorsal keel terminally. Posterior of dorsal lorica with a weakly pro-
truding rounded margin bearing two pairs of short ridges over the foot aperture.
Openings of the lateral antennae in posterior third of body, about halfway between
dorsal keel and lateral margin of lorica. Dorsal head aperture margin concave. Ven-
tral plate flat, with two protruding, weakly S-shaped and diverging spines antero-
laterally, these separated by a shallow U-shaped sinus. Posterior of ventral plate with
a well-defined foot aperture, with rounded anterior and diverging lateral margins.
Anal segment indistinct, poorly developed (also in poorly contracted specimens).
Foot subterminally, consisting of a short, bilaterally constricted first and an elon-
gate, parallel-sided second foot pseudosegment. Two long, equal toes, these mostly
parallel-sided, terminating in a sharp tip.

Trophi (Figs 2c—e) malleate, almost symmetrical. Fulcrum short, with a small ba-
sal plate; rami relatively flat, triangular, with rounded postero-lateral corners and short,
curved alulae, inner margins with asymmetrical, protruding teeth-shaped structures.
Left uncus with two large frontal and three minor dorsal webbed teeth, right with a
single large frontal and four minor teeth, all minor teeth gradually reduced in size from
frontal to dorsal. Manubria symmetrical, with elongate and weakly procurved shaft.
Head broad, with clear ventral, median and dorsal chambers, anterior chamber with an
additional rounded triangular apophysis, dorsal chamber with a recurved hook.
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Figures 2. Pulchritia dorsicornuta gen. n., comb. n., a habitus, dorsal b habitus, ventral c—e trophi
c unci and incus, frontal d incus, caudal e left manubrium, external. Scale bars: a~b= 100pum, c—e=25um.

Measurements (in pm. N=12; range, mean). Total length (incl. foot): 180-205, 192;
lorica width 92-122, 106; antero-lateral spine length 20-32, 27; head aperture width
37-58, 47; foot aperture width 2940, 33; length 23-34, 28; first foot pseudosegment
length 9-14, 11; second foot pseudosegment length 4654, 48; toe length 26-32, 29.

Distribution. Pulchritia dorsicornuta comb. n. is only known from the two lo-
calities cited above, and from Ruki River near Eala (Van Oye 1926), near Mbandaka,
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Equator province, DR Congo. Its close relative P. kostei comb. n. is known only from
a coastal lagoon, State of Rio de Janeiro, Brazil. We hypothesize that the two represent
a vicariant species pair. This is remarkable as there are few examples of such vicariant
sister-taxa, possibly originating from allopatric speciation, in rotifers, and patters are
blurred by their purportedly superb dispersal potential (Segers 2008, Segers and De
Smet 2008). Some have been identified before in the genus Lecane (see Segers 1996),
but the most notorious example of such a vicariant species-pair is Kellicottia longispina
(Kellicott) and K. bostoniensis (Rousselet), in which the former is hypothesized to be of
Palaearctic, the latter of Nearctic origin (Pejler 1977).

Comments. The main feature distinguishing P. dorsicornuta comb. n. and P.
kostei comb. n. is the presence of well-developed antero-lateral spines in the former.
As we observed only negligible variability of the antero-lateral spines of P. dorsicor-
nuta comb. n., and as there are no indications at all of such spines in P. kostei comb.
n., we can neither exclude nor confirm the possibility that this feature results from
phenotypic plasticity and as such would not be taxonomically relevant. Examples of
such environmentally induced spine development are common in rotifers, including
Trichotriidae (Gilbert 2011a, 2011b, Koste 1978, Luo et al. 2012, Wallace et al.
2006). We prefer to remain cautious and treat the two as separate taxa, pending proof
to the contrary.

Genus Macrochaetus Perty, 1850
http://species-id.net/wiki/Macrochaetus

Type species. Macrochaetus subquadratus Perty, 1850.

Emended diagnosis. Body, including head and foot, loricate; head retractable,
foot not retractable, inserted on a large, relatively soft and broad anal segment cover-
ing an equally soft and relatively broad first foot pseudosegment, and a stiff, cylindri-
cal terminal foot pseudosegment. Trunk lorica dorso-ventrally compressed, relatively
wide, pustulated, circular or with angular corners in the anterior third, head and neck
lorica plates with spinulets.

Discussion. Most species of Macrochaetus are readily identified as belonging to
this genus by the presence of long, conspicuous dorsal spines. However, three spe-
cies of Macrochaetus (M. aspinus Segers & Sarma, 1993, M. danneelae Koste & Shiel,
1983, and M. paggiensae Koste, 2000) lack these dorsal spines and their presence can
therefore not be confirmed as generally diagnostic for the genus. On the other hand,
small lorica spinulets are present dorsally, ventrally and marginally on the trunk lorica,
and on the lorica of the head and neck regions. In particular the spinulets on the head
and neck lorica appear to be synapomorphic for the genus. The foot consist of a large,
relatively soft anal segment covering a relatively poorly sclerotized first foot pseudoseg-
ment and a terminal cylindrical foot pseudosegment bearing two separate toes. There
are 14 species in this genus, several of which are endemic to South America (Segers
2007, Segers and De Smet 2008).
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Genus Trichotria Bory de St Vincent, 1827
htep://species-id.net/wiki/ Trichotria

Type species. Trichotria pocillum (Miiller, 1776).

Emended diagnosis. Body, including head and foot, loricate; head retractable,
foot only partly retractable. Trunk lorica hexagonal in cross section, facetted, granulat-
ed, longer than wide, with parallel lateral margins in anterior part of the trunk. Head
aperture nearly as wide as the trunk.

Discussion. In comparison with Wolga, the anal segment is clearly discernible in al-
most all species but it is relatively weakly sclerotized; the two foot pseudosegments are
cylindrical and strongly sclerotized. Retraction of the foot is not possible in those species
in which the foot is situated terminally. Spines on the first foot pseudosegment and on
the trunk lorica are present in most, but not all species (e.g., 7. pseudocurta Koste, Shiel &
Tan, 1988). There are seven species in the genus (Segers 2007), most are cosmopolitan,
one (7 brevidactyla) is Holarctic, two are Australian. Regarding the latter, however, the at-
tribution of 7. buchneri to Trichotria was considered uncertain by Koste and Shiel (1989)
in view of this species’ peculiar triangular cross section, and foot consisting of two cylin-
drical pseudosegments only (apparently without, a reduced, or completely retracted anal
segment in the preserved material examined?). A re-examination of the species is in order.

Genus Wolga Skorikov, 1903
http://species-id.net/wiki/Wolga

Type species. Wolga spinifera (Western, 1894).

Emended diagnosis. Tegument of head, and anterior part of trunk loricate, both
head and foot entirely retractable. Anal segment relatively large, annulated; foot pseu-
dosegments short, only the distal one sclerotized. Trunk lorica box-shaped, dorso-
ventrally compressed, longer than wide, with relatively flat ventral and dorsal parts;
facetted. No marginal spines or spinulets.

Discussion. The published generic diagnosis refers to absence of an anal segment
(Koste 1978; Koste and Shiel 1989). This does not appear to be correct; the illustra-
tion of a non-contracted animal by Western (1894, reproduced by Koste (1978) and
Koste and Shiel (1989)) depicts a foot consisting of a first element having numerous
transverse folds indicating its high mobility, and two additional, relatively short pseu-
dosegments; all but the terminal part may be indistinct in preserved specimens. We
interpret the first element as being the anal segment. The foot is situated subterminally
and can be retracted entirely into the lorica by which the anal segment becomes indis-
cernible; there are two separate toes. It is unlikely that the presence of short spines over
the lateral antennae is diagnostic at the genus level.

Western (1894) notes that the lorica of the species would consist of plates connected
with a membranous lateral invagination. While the lateral parts of the trunk lorica may be
concave, they do not appear distinctly less sclerotized as in, e.g., many species of Lecane.
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Abstract

Dianous zhujiangingi Tang & Li, 2011 syn. n. is synonymised with Dianous cyaneovirens (Cameron,
1930). Additional records of Dianous yao Rougemont, 1981, Dianous haraldi Puthz, 2000 and Dianous
huanghaoi Tang & Li, 2011 are provided.

Keywords
Coleoptera, Staphylinidae, Dianous, new synonym, new records

Introduction

The Chinese species of Dianous group I were reviewed by Tang and Li in 2011. This
group includes nine species: D. yao Rougemont, 1981, D. ronkinensis (Puthz), 1968,
D. limitaneus Puthz, 2001, D. viriditinctus (Champion), 1920, D. fengtingae Tang
& Li, 2010, D. zhujianqingi Tang & Li, 2010, D. huanghaoi Tang & Li, 2010, Di-
anous shan Rougemont, 1981 and D. viridicupreus Rougemont, 1985. Subsequently,
more material was received. A study of this material yielded new locality records and
a new synonymy.

Copyright Liang Tang, Li-Zhen Li. This is an open access article distributed under the terms of the Creative Commons Attribution License 3.0
(CC-BY), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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Material and methods

For examination of the male genitalia, the last three abdominal segments were de-
tached from the body after softening in hot water. The aedeagus and other dissected
parts were mounted in Euparal (Chroma Gesellschaft Schmidt, Koengen, Germany)
on plastic slides. Photos of sexual characters were taken with a Canon G7 attached
to an Olympus SZX 16 stereoscope; habitus photos were taken with a Canon macro
photo lens MP-E 65 mm attached to a Canon EOS40D camera.

The type specimens treated in this study are deposited in the following public and
private collections:

cSme private collection Ale§ Smetana, Ottawa, Canada
NHMW Naturhistorisches Museum Wien, Austria (Harald Schillhammer)
SNUC  Department of Biology, Shanghai Normal University, P. R. China (Li-Zhen Li)

Taxonomy

Dianous cyaneovirens (Cameron, 1930)
htep://species-id.net/wiki/Dianous_cyaneovirens
Figs 1,2, 6

Stenus cyaneovirens Cameron, 1930: 335
Dianous cyaneovirens; Puthz 1981: 106; Rougemont 1985: 131; Rougemont 1987: 49.
Dianous zhujiangingi Tang & Li, 2011: 73. syn. n.

Material examined. China: Jiangxi, Guizhou: Type series of D. zhujianqgingi (SNUC);
Guangxi: 17, Jinxiu County, 16 km, 900m, 29.VI1.2011, Peng Zhong leg.; 19, Jinxiu
County, Shengtangshan, 800-1100m, 28.VIL.2011, Peng Zhong leg. (SNUC); Yun-
nan: 6431499, Baoshan City, Baihualing, 1100-1350m, 25°16'N, 98°47'E, 22.1V.
2013, Song, Dai & Peng leg. (SNUC); Myanmar: 1319, Kachin State, ca. 12 km
S Putao, W Mularshidi Vill., 500-550m, 27°14.98'N, 97°24.40'E, 2.V1.1999, Schil-
lhammer & Schuh leg. NHMW); Nepal: 1329 @, Khandbari Dis., Arun Valley at
Num main bridge, 1000m, 21.IV.1984, Smetana & Lobl leg. (cSme); 18, Khandbari
Dis., Induwa Khola Valley, 2000m, 15.IV.84, Smetana & Lobl leg. (cSme)
Distribution. China (Jiangxi, Guizhou, Guangxi, Yunnan), Myanmar, Nepal.
Remarks. The species is reported from the Chinese provinces Yunnan and
Guangxi and from Myanmar for the first time. According to the original description
of D. zhujianqingi, the main differences between this species and D. cyaneovirens are
the different coloration and different lengths of the apical portion of the median lobe.
Additionally, there was a huge distributional gap between Nepal and East China.
However, with more material examined, this distribution gap is filled. The coloration
of the species is found to be greatly variable: in the Nepalese populations, the metallic
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Figures 1-5. Habitus of Dianous. | D. cyaneovirens (Myanmar) 2 D. cyaneovirens (Nepal) 3 D. haraldi
4,5 D. yao. Scales = 1 mm.

tint of the species varies from golden green to blackish blue, while it is golden green
or blue in specimens from Myanmar and China (Guangxi and Yunnan). In the type
series of D. zhujianqingi, all 39 specimens have a faint plumb-coloured tint, except
for two specimens from Jiangxi which have a strong brassy tint. The length of the api-
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9

Figures 6-9. 6 apical portion of median lobe of D. cyaneovirens (Myanmar) 7-9 D. haraldi: T male
sternite IX 8 aedeagus 9 apical portion of median lobe. Scales = 0.25 mm.

cal portion of the median lobe is also variable: the length is intermediate in specimens
from Myanmar and China (Yunnan and Guangxi). For these reasons, D. zhujianqingi
is synonymised with D. cyaneovirens.
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Dianous haraldi Puthz, 2000
htep://species-id.net/wiki/Dianous_haraldi

Figs 3, 7-9

Dianous haraldi Puthz, 2000: 432.

Material examined. China: Yunnan: 15, Xishuangbanna, ca. 6km NW Mengla,
700m, 8.VIIL.1999, Jich et al. leg. (CWBS 356) (NHMW)

Distribution. China (Yunnan), Laos.

Remarks. The species is a new record for China

To accommodate D. haraldi, the recently published key to the Chinese species of
Dianous group 1 (Tang, Li and Cao 2012) is modified at couplet 6 as follows:

6 Forebody black with plumb-coloured lustre, sometimes elytra with brassy
reflection; femora UNICOLOTEd .....oeeeeeeeeeeee e eeeeee e 7
- Forebody distinctly metallic blue; femora bicolored........ccccoveiniccinicannnee 7a
7a Punctation of elytra more confluent; posterior margin of male sternite VII
with indistinct median emargination. Habitus (Fig 3), aedeagus (Fig 8, 9) ...
.................................................................................................... D. haraldi
- Punctation of elytra less confluent; posterior margin of male sternite VII with
deep median emargination..........ccccciiiiiiiiiiiiiiiie 8

Dianous huanghaoi Tang & Li, 2011
http://species-id.net/wiki/Dianous_huanghaoi

Dianous huanghaoi Tang & Li, 2011: 75.

Material examined. China: Yunnan: 13, Binchuan County, Jizushan, 2400m,
18.VIL.2010, Tang leg. (SNUC)

Distribution. China (Yunnan).

Remarks. Previously, the species was only known from Yulongshan and Hutiaoxia
in Yunnan.

Dianous yao Rougemont, 1981
htep://species-id.net/wiki/Dianous_yao
Figs 4, 5, 10-19

Dianous yao Rougemont, 1981: 330.

Material examined. China: Yunnan: 3533319 @, Baoshan City, Baihualing, 1100-
1350m, 25°16'N, 98°47'E, 22.1V. 2013, Song, Dai & Peng leg. (SNUC)
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L 17 18| 19

Figures 10-19. Sexual characters of D. yao. 10 aedeagus Il apical portion of median lobe 12 tergites
IX uand X 13 male sternite VII 14 male sternite VIII 15 male sternite IX 16 female tergites IX and X
17 female sternite VII 18 female sternite VIII 15 valvifer. Scales = 0.25 mm.

Distribution. China (Guizhou, Yunnan); Myanmar, Thailand.
Remarks. The species is new to the Chinese province Yunnan.
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Abstract

A new species, Larinus berti sp. n. is described from Morocco and assigned to subgenus Cryphopus Petri,
1907 (Curculionidae: Lixinae; Lixini). Diagnostic characters of the new species are large size, elongate-
ovate body, bisulcate sub-quadrangular rostrum, triangularly raised dorsum of rostrum, flat subgena and
submentum, Y-shaped apodeme of sternite VIII of female and thin nodulus of spermatheca.

Keywords
Larinus, Cryphopus, taxonomy, new species, Lixini, Curculionidae

Introduction

The weevil genus Larinus Dejean, 1821 is considered a beneficial group in the fight
against invasive thistles of the tribe Cardueae (Asteraceae) (Ter-Minasian 1967; Zwolfer
etal. 1971; Giiltekin 2006; Giiltekin et al. 2008). According to the world catalogue by
Alonso-Zarazaga and Lyal (1999), this genus is divided into four subgenera: Cryphopus
Petri, 1907, Larinus, Larinomesius Reitter, 1924 and Phyllonomeus Gistel, 1856. In a

Copyright L. Giiltekin , M.A.Alonso-Zarazaga. This is an open access article distributed under the terms of the Creative Commons Attribution License
3.0 (CC-BY), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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recently prepared catalogue by Giiltekin and Fremuth (2013), Larinus approximately
consists of 100 species in the Palacarctic Region, with its highest species richness in the
Mediterranean. Five species are assigned to Cryphopus and their distribution is confined
to the Western Mediterranean (Giiltekin and Fremuth 2013). Its diagnostic characters
are the expanded outer apical angle of the protibia and the unequal length of the tarsal
claws. This paper deals with the description of a new species from this subgenus.

Materials and methods

Measurements were taken using an ocular micrometer attached to a Leica MZ75 stereo
microscope and are defined as follows: body length: from anterior margin of eye to
posterior margin of elytra; rostrum length: from apex of rostrum to anterior margin
of eye in side view; prothorax length: from anterior margin to the posterior margin of
scutellar lobe along midline. For the morphological study, dry adults were placed in
lukewarm clean water overnight and their genitalia were dissected. Parts with muscles
and other tissues were stored in 10% KOH overnight, cleaned with distilled water
and 70% ethanol. Genitalia were observed and photographed in glycerine under a
stereo microscope, and kept in glycerine microvials or allowed to dry and glued onto
cards under the pinned specimens from which they were dissected. Photographs were
taken with a Leica DFC 420 digital camera attached to the stereo microscope using
LeicalLAS software for montage. The digital images were then imported into Adobe
Photoshop 8.0 and Corel DRAW X4 for labelling and plate composition.
The material examined is deposited in the following collections:

MNCN Museo Nacional de Ciencias Naturales, Madrid, Spain.
SMNH The Swedish Museum of Natural History, Stockholm, Sweden.

Taxonomy

Larinus (Cryphopus) berti Giiltekin & Alonso-Zarazaga, sp. n.
http://zoobank.org/EECCA20D-0AE2-4878-8432-7ABAA9613811
htep://species-id.net/wiki/Larinus_berti

Diagnosis. Larinus berti Giiltekin & Alonso-Zarazaga, sp. n. can be recognized be-
cause of its elongate-ovate large sized body (Figs 1-2), bisulcate sub-quadrangular ros-
trum, triangularly raised dorsum of rostrum (Fig. 3), flat subgena and submentum, Y-
shaped apodeme of sternite VIII of female (Fig. 14) and thin nodulus of spermatheca.
The new species is related to Larinus griseus Capiomont, 1874 but the latter clearly
differs in the following characters: apodeme of sternite VIII of female is not Y-shaped,
the subgena of rostrum is depressed, the submentum is distinctly raised at apex, and
the central keel of dorsum is tricarinate.
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Description. Measurements (in mm): Body length: 13.60—14.40. Rostrum: length
2.70-2.80, width 1.50-1.60. Prothorax: length 4.00-4.20, width 5.30-5.50. Elytra:
length 9.00-9.20, width 6.30-6.80.

Body elongate-ovate (Figs 1-2).

Vestiture. Ventral and lateral surface of head, dorsum of rostrum, pronotum and
elytra with very short sparse greyish piliform scales; on elytra whitish grey pubescence
forming small patches especially along striae; submentum, prosternum, medial part of
metasternum, legs and abdominal ventrites with somewhat longer, denser and partly
suberect hair-like pubescence; coxae, sides of metasternum and ventrite I, metanepister-
num, mes- and metepimeron with bifid scales; mesosternum and mesanepisternum with
4- and 5-id scales; scales on posterior part of metanepisternum and metepimeron very
dense. Apical margin of prothorax with short dense piliform scales, longer on proster-
num and ocular lobes. Tibial praemucro with a tuft of setae projecting towards uncus.

Head spherical, hind ventral margin with a small notch, vertex weakly visible,
frons flat in female, slightly convex in male, frontal pit small, superficial, rounded.
Eyes elliptical, weakly convex, ventral half narrower than dorsal. Rostrum (Fig. 3)
sub-quadrangular in section, in dorsal view parallel-sided, weakly widened at apical
third, with two deep longitudinal sulci reaching apical fourth and convergent caudad,
area between sulci distinctly raised, with median keel at apical third, a transversely
curved ridge present immediately before epistomal area, dorsolateral margins of ros-
trum obtuse, rostral pit invisible in female, distinct in male on median keel, minutely
and coarsely punctured (as well as forehead); in side view straight. Scrobes with ventral
margin partly visible dorsally. Antenna (Fig. 4) inserted about 0.30x from apex of
rostrum in male, 0.40x in female. Scape slightly shorter than funicle, dorsoventrally
depressed, weakly curved at middle, abruptly widened at apex, wider than desmomere
1, desmomeres 1-2 subconical, desmomere 1 about 1.30x as long as desmomere 2,
desmomere 3 short, subisodiametric, about 0.65x as long as desmomere 2, desmomer-
es 4-7 gradually widening, desmomere 7 widest; club moderately elongate with acute
apex, about 1.70x as long as wide.

Prothorax in dorsal view sub-trapezoidal, base moderately and triangularly arched
towards scutellum, lateral margins of prothorax gradually and gently converging
from base to apical half, rather strongly rounded apicad of it and then abruptly
constricted in a short collar at apical 1/6; anterior margin very gently emarginate on
dorsal part, evenly curved towards slightly developed postocular lobes; prosternum
with anterior margin moderately emarginate. Pronotal surface convex, with dense,
minute punctures, somewhat larger punctures scattered sparsely and partly confluent
on prescutellar area.

Scutellum small and not clearly visible.

Elytra subparallel-sided in basal 2/3, gradually and roundly narrowed towards
apex, constricted before mid-length; humeral calli moderately developed, preapical
prominences distinct and located at end of intervals 4-7; interstriae flat, subequal in
width on disc, narrower caudad, about 5x as wide as a stria on disc, interstria 10 wider
than others in basal third, interstria 11 sinuate, weakly curved towards metanepister-
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Figures 1-7. Larinus berti sp. n.: | holotypus (male) 2 paratypus (female) 3 rostrum (male) 4 antenna
(male) 5 protibia (male) 6 protarsus (male) 7 claws.
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num; striae mostly formed by rounded and separate punctures, these partly confluent
along basal part and on posterior declivity, stria 10 sinuate and deeply sulciform.

Abdomen with ventrites 3 and 4 in male, and 3 only in female medially depressed.

Legs. Femora edentate, medially swollen, narrower than rostrum. Outer margin of
protibia slightly, inner margin distinctly sinuate, apical part dilated outwards, about
twice as wide as base, apex weakly curved, inner margin in male obtusely serrate, in
female 3-4 small denticles present at apical half, serrate in basal half, denticles closest to
uncus slightly larger than others (Fig. 5). Inner margins of meso- and metatibia nearly
straight, outer margin slightly sinuate, mesotibia with 2-3 denticles, metatibia serrate
in both sexes. Uncus sharp, moderately sized, gradually smaller from pro- to metatibia.
Apical comb of spines short on protibia (longer on meso- and metatibia), bases of spines
partly connate. Tarsi (Fig. 6) wide, tarsomere 3 1.40x as wide as tarsomere 2, 1.25x as
wide as long, solea complete. Onychium stout, curved, gradually widened from base to
apex, 0.65x as long as total length of tarsomeres 1-3; claws connate at basal third, of un-
equal length, inner claw shorter than outer, moderately divergent in apical half (Fig. 7).

Male terminalia and genitalia. Penis in dorsal view stout, elongate, gradually nar-
rowing from base to apical fourth, constricted in this part and narrowing again towards
apex (Figs 8-9), incompletely sclerotized medially from basal third to ostium; apical
plate triangular, 0.75x as long as wide; in lateral view, penis strongly curved at basal
third, apical fourth almost straight (Fig. 10). Tegmen forming a ring with short ventral
apodeme, parameroid lobes absent. Spiculum gastrale thin, stick-shaped, curved out-
wards, slightly shorter than penis (Fig. 11). Sternite VIII forming a single plate (Fig.
12), well sclerotized, apical margin with sparse, short setae.

Female terminalia and genitalia. Tergite VIII semicircular (Fig. 13), posterior mar-
gin with a dense row of hairs. Sternite VIII with lamina transversely oval, prolonged
cephalad in an apodeme bifid at apex (Fig. 14); lateral arms wide, angularly arched
outwards; margin angularly emarginate with a small medial triangular notch. Coxite
well sclerotized, narrowed to apex, stylar base conical, stylus cylindrical, slightly longer
than base (Fig. 15). Spermatheca nearly C-shaped, ramus well developed, distinctly
wider than nodulus, the latter thin and cylindrical with a small tubercle at inner apical
part, apex of cornu obtuse, gland well developed, subspherical (Fig. 16).

Variation. Size variation is presented above under the Measurements section. A
detailed variation cannot be presented because there are only two specimens available,
and no further specimens have been traced in the rich Moroccan collections of the
MNHN (Paris) and MNCN (Madrid). The female specimen shows a partly worn out
vestiture, especially on elytra.

Type material. Holotype (male) (Fig. 1), MOROCCO, Mischliffen, Md. Atlas,
Marruecos, 2000 m, 5.VII.1988, Fdz-Rubio leg. [MNCN, Madrid]. Paratype (female)
(Fig. 2), Afrique varia, “4”, [Chevrolat Coll.] [SMNH, Stockholm].

Etymology. The new species is named after our good friend Bert Viklund (The
Swedish Museum of Natural History, Stockholm).
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Figures 8-16. Terminalia and genitalia of Larinus berti sp. n. (8—12 male; 13—16 female): 8—9 dorsal
view of penis 10 lateral view of penis I'l spiculum gastrale 12 sternite VIII 13 tergite VIII 14 sternite
VIII I5 coxite 16 spermatheca.
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Key to the species of subgenus Cryphopus

The known species of the subgenus Cryphopus can be separated as follows:

1 Body broadly ovate. Protibia strongly widened outwards, outer margin
strongly sinuate. Claws strongly unequal in length...............cocooii 2
- Body elongate-ovate. Protibia moderately widened outwards at apex, outer
margin nearly straight. Claws moderately unequal in length ....................... 4
2 Length more than 15 mm. Apex of protibia hammer-shaped.......................
......................................................................... L. bombycinus Lucas, 1847
Length less than 8 mm. Apex of protibia not hammer-shaped .................... 3
3 Protibia with uncus and praemucro well separated.......c.occceveiriniccinccnnnnee.

..................................................................... L. ferrugatus Gyllenhal, 1835

- Protibia with uncus and praemucro tangent... L. maroccanus Capiomont, 1874

4 Subgena and apex of submentum flat. Apodeme of female sternite VIII bifid
AL APEX wenveveneveierereeseeieneeeeaeas L. berti Giiltekin & Alonso-Zarazaga, sp. n.
- Subgena depressed, apex of submentum strongly raised. Apodeme of female
sternite VIIL SIMple...coueoieiiiniiniiiiiniiiiinecieccceccee e 5
5 Rostrum in dorsal view subparallel-sided, thick, 1.25x as wide as maximum

width of profemora, with a thin median keel ... L. reichei Capiomont, 1874
- Rostrum in dorsal view compressed at middle, ca. as wide as maximum width
of profemora, with a thick median keel and two deep sulci.........cccoeurinnnne,
........................................................................ L. griseus Capiomont, 1874
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Abstract

A new species of Mycetophilidae, Cordyla australica sp. n., is described from continental Australia and
Tasmania, representing the first Cordyla record in the region. A detailed description of its morphology
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that has 13 species worldwide. Within the group C. australica sp. n. resembles C. murina but has a unique
outline of the hypoproct and medial branch of the gonostylus. The observed distributional pattern is
restricted to the rainforest of eastern Australia and Tasmania.
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Introduction

The genus Cordyla Meigen, 1803, a member of the tribe Exechiini of Mycetophilidae,
is a well delimited monophyletic clade of fungus gnats (Diptera: Sciaroidea). Hav-
ing been treated earlier also in Mycetophilini (since Edwards 1925), the genus was
transferred to Exechiini by Tuomikoski (1966). Within the tribe, Cordyla has a rather
isolated position forming by Rindal et al. (2009) a common clade with Brachypeza
Tuomikoski. However, the recently described genus Brachyradia Seveik & Kjerandsen
including two species from the Oriental and Australasian (Papua New Guinea) regions
shares several synapomorphies with Cordyla, and thus may be the closest relative instead
of Brachypeza (cf. Sevtik and Kjerandsen 2012). The Cordyla species are characterized
mainly by short antennae with reduced number of flagellomeres and swollen antepe-
nultimate palpal segment (Tuomikoski 1966) while by characters in male terminalia,
the species are divided into three subgeneric groups (Kurina 2001). Cordyla specimens
are easily recognisable by small size, humpbacked habitus in combination with mainly
dark coloration and, especially, by swollen antepenultimate segments of palpi.

Thirty-eight described Cordyla species are known worldwide at present, viz. twenty-
four from the Palaearctic region (Kurina 2005 and references therein, Sasakawa 2008),
ten from the Nearctic region (Bechev 2000), three from the Oriental region (Seveik 2001,
Kurina 2005) and one from the Autralasian region: Northeastern Papua New Guinea (Ku-
rina 2005). The genus is also known from undescribed species from the Neotropical region
(Colombia (Oliveira et al. 2007) and Central America (Vockeroth 2009, OK and SSO
pers. 0bs.)). There are no published records of Cordyla species from Afrotropical region.

The aim of this paper is to describe and illustrate the first Cordyla species from
continental Australia and Tasmania and discuss its systematics.

Material and methods

The material was collected from seven localities in Tasmania using mostly Malaise traps,
in few cases also pitfall traps or sweeping. A good amount of material comes from
the Warra Long-Term Ecological Research Site (for details see Brown et al. 2001). In
the Australian continent, the material was collected: 1) from Carrai and Werrikimbe
Plateaus (both in NSW) during the tree trunk invertebrate survey by sticky traps (for
derails see Bickel and Tasker 2004); 2) from Brisbane Forest Park by Malaise traps and
3) from Victoria, Coopracambra National Park by Malaise traps. For collecting locali-
ties see Fig. 15. All specimens were stored initially in ethyl alcohol within which most
of them — after studying under a stereomicroscope Leica SSAPO or Leica MZ16 — are
still preserved. In case of several specimens, for more detailed study of male terminalia,
they were detached and macerated in a solution of KOH, followed by neutralization in
acetic acid and washing in distilled water. The remaining chitinous parts were thereafter
inserted into glycerine for study including illustrations and preserved as glycerine prepa-
rations in polyethylene microvials (cf. Kurina 2003). A few specimens including their
terminalia were slide mounted in Euparal following the method described by Kurina
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(2008). The holotype was mounted from alcohol, using a chemical method described
by Vockeroth (1966), and double-pinned. The preservation method of each specimen is
indicated in the material section. The measurements are given as the range of measured
specimens followed by the mean value. While not otherwise stated, five specimens were
measured, while the measurements and setosity information from the holotype are given
in square brackets. The ratios of the three apical palpal segments are given as 3:4™:5%.
All measurements are taken from specimens in alcohol. Morphological terminology fol-
lows generally that of Seli et al. (2000) while the interpretation by Kjerandsen (2006)
and Oliveira and Amorim (2012) are used for terminalia and thorax, respectively.

The habitus photo has been made in alcohol medium using the Canon 7D camera
in combination with Canon MP-EG65 (F2.8 1-5x) lens (see Kurina et al. 2011). The
photos of terminalia were combined by software LAS V.4.1.0. from multiple gradually
focused images taken by a camera Leica DFC 450 attached to the compound micro-
scope Leica DM 6000 B. Adobe Photoshop CS5 was used for enhancing the figures
and compiling the plate. The map was done plotting the coordinates at the Google
website and then edited in the Adobe Photoshop 8.0.1.

The following acronyms are used for depositories:

AMSA Australian Museum, Sydney, Australia

ANIC Australian National Insect Collection, Canberra, Australia

IZBE Institute of Agricultural and Environmental Sciences, Estonian University
of Life Sciences [former Institute of Zoology and Botany], Tartu, Estonia

MZUSP  Museu de Zoologia da Universidade de Sao Paulo, Brazil

SMNH Swedish Museum of Natural History, Stockholm, Sweden

TFIC Tasmanian Forest Insect Collection, Hobart, Australia

Data resources

Specimen information is available for download in Darwin Core 1.4 format at GBIF,
the Global Biodiversity Information Facility, http://ipt.pensoft.net/ipt/resource.
do?r=cordyla.

The species

Cordyla australica sp. n.
http://zoobank.org/22F4AE20-D2B3-42EE-9089-0A29BC3E9ECF
http://species-id.net/wiki/Cordyla_australica

Figs 1-15

Type material. Holorype. 18, AUSTRALIA: Tasmania, Warra LTER: Manuka
Road, Malaise trap, 43.07°S, 146.67°E, 20.iv.2004, R. Bashford leg., plot code: SST-
SMA254, sample code FT30575 (mounted from alcohol, in AMSA).
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Figures 1-3. Cordyla australica sp. n. | male habitus 2 head with antennae and maxillary palpi, closer
view 3 three apical segments of maxillary palpus. Scale bar = 1 mm (1), 0.2 mm (2) and 0.1 mm (3).
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Paratypes. 533, same as holotype (in alcohol, 2 in TFIC, 3 in [ZBE); 8, same
as holotype except 19.vii.2004, plot code: SSTSMA254, sample code: FT30660 (in
alcohol, 3 in AMSA, 5 in IZBE); 1583 299, same as holotype except 1.vii.2005,
plot code: SSTMID280 and sample code: FT36772 (in alcohol, in IZBE); 24'd,
same as holotype except 1.vii.2005 and plot code: SSTEAS094, sample code
FT36767 (in alcohol, in TFIC); 1, same as holotype except 2.v.2003, plot code:
SSTTOP060, sample code F129026 (in alcohol, in TFIC); 184, same as holotype
except 1.iii.2005, plot code: SSTEAS318, sample code FT35684 (in alcohol, in
[ZBE); 243, same as holotype except 13.x.2002, plot code: SSTSMA254, sample
code FT28944 (in alcohol, in IZBE); 30, same as holotype except 19.v.2004, plot
code: SSTCONO059, sample code FT30632 (in alcohol, in IZBE); 14, same as holo-
type except 19.v.2004, plot code: SSTTOP060, sample code: FT30634 (in alcohol,
in IZBE); 1, same as holotype except 13.x.2002, plot code: SSTMID160, sample
code FT7034 (in alcohol, in IZBE); 2d'd, same as holotype except 1.iv.2005, plot
code: SSTWES120, sample code FT35962 (in alcohol, in IZBE); 1, same as holo-
type except 2.iv.2007, plot code: SSTCONO059, sample code FT40220 (in alcohol,
in IZBE); 14, same as holotype except 3.ix.2007, plot code: SSTCONO059, sam-
ple code FT40745 (in alcohol, in IZBE); 184, same as holotype except 5.iii.2007,
plot code: SSTCONO059, sample code FT40115 (in alcohol, in IZBE); 1 same
as holotype except 24.iii.2000, plot code: SSTSMAG663, sample code FT28616 (in
alcohol, in IZBE); 28 &, Tasmania, Mount Warra - Mt. Weld alt. Transect 100,
Malaise trap, 43.07S, 146.67E, 27.ii.2002, N. Doran & R. Bashford leg., plot code
WRO100M, sample code FT5923 (in alcohol, in IZBE); 18, same as previous except
27.ii.2001, sample code: FT'19 (in alcohol, in IZBE); 683, same as previous except
27.iv.2001, sample code: FT199 (in alcohol, in IZBE);1, same as previous except
27.ii.2001, plot code: WR0200M, sam