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Abstract

Longidorus cheni sp. n., an amphimictic species recovered from the rhizosphere of Larix principis-ruppre-
chtii and Pyracantha fortuneana in Shanxi and Beijing, China, is described and illustrated. The taxonomic
position of L. cheni sp. n. among other species within the genus was elucidated using morphometric and
molecular data, and phylogenetic relationships were inferred using D2-D3 expansion domains of 28S and
18S rRNA genes by Bayesian Inference (BI) method. The new species is characterised by females with a
medium body size (L = 4.9-6.6 mm), a lip region slightly expanded, broadly rounded frontally and later-
ally, the amphidial fovea broad and symmetrically bilobed at base, odontostyle long and slender (143-168
um), odonthophore slightly swollen at the base, tail short bluntly conoid to rounded. Guide ring located
far posterior from the oral aperture (70-93 pm). Males with two ad-cloacal pairs of supplements preceded
by a row of 10-14 ventromedian supplements, with robust spicules measuring 111-126 pm along the
median line. Three juvenile stages were present, tail shape of J1 elongate conoid while in J2 and J3 the
tail gradually becomes bluntly rounded. Codes for identifying the new species are: A6-B3-C5-D2-E2-
F3-G1-H1-12-]2-K2. Longidorus cheni sp. n. belongs to a group of species with a guide ring at the mid-
odontostyle position that have a predominantly Asiatic origin. It differs from all of them by a combination
of morphological characters and unique sequences of partial 18S and D2-D3 region of 28S rRNA genes.
The percentage dissimilarities in partial 18S and D2-D3 28S rRINA genes of L. cheni to the closest species
(L. litchii, L. fangi, L. jonesi and L. juglans) were 1.5 %—1.8 % and 16.8-18.3 %, respectively.
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(CC BY 4.0), which permits unrestricted use, distribution,and reproduction in any medium, provided the original author and source are credited.
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Introduction

Longidorids, despite their long history of research (the first species of the family Longi-
dorus elongatus (de Man, 1876) was described almost one hundred and fifty years ago)
continue to attract the attention of scientists due to their high species diversity, wide
distribution, and economic importance. The valid Longidorus Micoletzky, 1922 species
described to date reached 167 (Peneva et al. 2013, Xu et al. 2017) with the proposed
synonymy of two species (Sturhan 2014, Tanha Maafi et al. 2015). Present records of
Longidorus distribution in mainland China reported by Guo et al. (2011) and Xu et al.
(2017) include 16 species, half of which were originally described from the country: L.
Jiangsuensis Xu & Hooper, 1990, L. fangi Xu & Cheng 1991, L. henanus Xu & Cheng
1992, L. litzchii Xu & Cheng 1992, L. hangzhouensis Zheng, Peng, Robbins & Brown,
2001, L. camelliae Zheng, Peneva & Brown, 2000, L. asiaticus Triscuizzi, Archidona-
Yuste, Troccoli, Fanelli, Luca, Vovlas & Castillo, 2015 and L. juglans Xu, Ye, Wang,
Zeng & Zhao, 2017.

In a survey during August 2014 and May 2015, a new species of Longidorus was
recovered from native conifers growing in a mountainous region of Shanxi and ever-
green shrubs growing in a botanic garden in Beijing, the localities situated in northern
and northeastern China, respectively. Molecular approaches and phylogenetic studies
in combination with morphometric characters are used as a taxonomic standard for
species identification and delimitation (Gutiérrez-Gutiérrez et al. 2013, Peneva et al.
2013, Archidona-Yuste et al. 2016). The study aims to characterise this undescribed
nematode species based on morphological characters coupled with molecular data and
infer the phylogenetic relationships with the other species of genus Longidorus.

Materials and methods

Nematode sampling

Specimens examined in this study were extracted from soil samples collected from the
rhizosphere of Larix principis-rupprechtii Mayr. from Shanxi and Pyracantha fortuneana
(Maxim.) from Beijing, China. Five hundred grams (500 g) of soil were mixed and
washed using a decanting and sieving technique (Brown and Boag 1988). The extract
was left for two days on a Baermann funnel and the suspension was collected after-
wards. Collected nematodes were examined under a stereomicroscope and Longidorus
specimens were picked out and transferred to Syracuse dishes for storage. For morpho-
metric studies the nematodes were killed, fixed with hot formalin, and processed to
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glycerine (Seinhorst 1959) as modified by De Grisse (1969). The micrographs, meas-
urements, and drawings of nematodes were completed with the help of Nikon eclipse
Ni-U 931845 compound microscope. All measurements were presented in microme-
tres (um) and expressed as a mean + standard deviation.

DNA Extraction, amplifications, and sequencing

DNA was extracted from a single adult nematode, carefully handpicked from nematode
suspensions, transferred onto a glass slide containing a 13 ul H,0, and cut into two
pieces using a sterilised scalpel. The nematode fragments were pipetted up to 10 pl and
transferred to Eppendorf tubes with 8 pl Mg+ free buffer and 2 pl proteinase K (Ye et
al. 2004). PCR tubes were centrifuged at 12000 rpm for 2 minutes and immediately
frozen at -70 °C for at least 30 minutes. Subsequently, each tube was incubated for
65 °C for 3 hours and nematode was digested at 75 °C for 60 minutes and 95 °C for
10 minutes. Finally, the DNA suspensions were cooled down at 8 °C and stored at
-20 °C until use. A total of 25 pl PCR mixture was prepared containing 2.5 pl LA buff-
er, 2 ul ANTP, 1.5 pl each primer (synthesized by Takara Company, Shanghai, China)
and 3 pl DNA template, 0.3 ul LATaq and 14.2 pl distilled water. All PCR reactions
were conducted in the S1000 thermal cycler (BIO-RAD). Fragments of 18S and 28S
region were amplified using two sets of primers: forward primer SSU_F_07 (5° AAA
GAT TAA GCC ATG CAT G 3’) and reverse primer SSU_R_81 (5> TGA TCC ACC
TGC AGG TTC AC 3’) (Gutiérrez-Gutiérrez et al. 2011) and forward primer D2A
(5> ACA AGT ACC GTG AGG GAA AGT TG 3’) and reverse primer D3B (5°-TCG
GAA GGA ACC AGC TAC TA-3’) (De Ley et al. 1999), respectively. The thermal
cycling protocol consisted of denaturation at 95 °C for 5 minutes, followed by 35 cycles
of denaturation at 94 °C for 30 seconds, annealing at 55 °C for 45 seconds, exten-
sion at 72 °C for 2 minutes and a final extension at 72 °C for 10 minutes. After DNA
amplification, 2.5 pl aliquots of PCR products were analysed by gel electrophoresis
in 1 % agarose gel (100V, 400 mA, 30 minutes) stained in ethidium bromide for 10
minutes and DNA were visualized under UV illumination. Amplified PCR products
were purified following the instructions as described in the nucleic acid purification kit
of AXYGEN (catalogue No. AP-GX-250) of the AXYGEN Biotechnology Co., Ltd.
Hangzhou, China. Purified DNA were ligated to pUCM-T vector and transformed in
to DH 5alpha competent cells. The transformants were screened on an ampicillin agar
LB plates containing 400 ml IPTG, X-Gal and left at 37 °C overnight. White colonies
were selected, transferred to 5 ml LB containing 100 mg/ml ampicillin, and incubated
at 37 °C for 16-24 hours. PCR amplification was further confirmed with the primer
insertion and expected band; four clones were sequenced per population. Sequencing
was done at the SANGON Biotechnology Co., Ltd. Since the clones were identical,
only one sequence for each gene has been deposited in GenBank sequence database with
the following accession numbers: KY284157 and KF270638 for D2-D3 expansion
domains of 28S rDNA, KF261570 and MG656980 for the 18S rDNA region.
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Sequence and phylogenetic analyses

The D2-D3 28S and 18S rDNA sequences were compared with those of other nem-
atode species deposited in GenBank database using BLASTn similarity search tool.
The homologous sequences nearest to those of the new species were aligned using the
GUIDANCE?2 Server available at http://guidance.tau.ac.il/ with default parameters
(Sela et al. 2015) and manually trimmed and edited in Mega 7 (Kumar et al. 2016).
Bayesian Inference (BI) algorithm implemented in MrBayes 3.2.5 was used for phylo-
genetic relationships reconstructions (Huelsenbeck and Ronquist 2001, Ronquist et al.
2012). For further details, see Lazarova et al. (2016). The 50 % majority rule consensus
BI trees of Longidorus and Paralongidorus spp. are based on a multiple sequence align-
ment data sets that included: a) 57 sequences and 700 total characters for D2-D3 28S
rRNA gene and b) 48 sequences and 993 total characters for 18S rRNA gene.

Taxonomy

Longidorus cheni sp. n.
http://zoobank.org/AD7993D5-AB3D-4436-863D-2D469EEE49CA
Figures 1-5

Material examined. Twelve females, twelve males, fifty-two juveniles (J1-J3) from
Shanxi province and ten females, four males, thirty juveniles (J1-J3) from Beijing.

Description. Measurements (see Tables 1 and 2).

Female. Body habitus G-shaped when relaxed by gentle heat (Fig. 1M) gradually
tapering in both ends. Cuticle under light microscope with three distinct layers, the mid-
dle one consisting of several sub-layers, slightly refractive, most pronounced at labial and
tail regions, the inner one thicker at labial and tail region with radial striations, cuticle 6
pm thick at post-labial area, 5 pm along the body and 11 um in post-anal region. Nine
lateral, three dorsal and five ventral body pores in the neck region. Lip region slightly
expanded, broadly rounded frontally and laterally (Fig. 2D). Amphidial fovea broad and
symmetrically bilobed at the base (Fig. 3B). Odontostyle long and slender with simple
base, odontophore slightly swollen at the base (Fig. 3A), approx. 1/3 of the odontostyle
length. Guide ring located far posterior from oral aperture (Fig. 4A-B). Pharynx do-
rylaimoid with anterior part more or less coiled, pharyngeal bulb comparatively short
measuring 107-138 x 23-28 pm (Fig. 10). Arrangement of pharyngeal glands normal,
dorsal gland nucleus located at 23—-34 um and ventrosublateral gland nuclei at 48—54 um
from the beginning of pharyngeal bulb. Pharyngo-intestinal valve (cardia) hemispheri-
cal (Fig. 1P). Tail short dorsally convex and terminus bluntly conoid with two pairs of
caudal pores (Fig. 2I). Vulva a transverse slit located slightly anterior from mid body (V
= 40—48 %), vagina well developed extending nearly half of body diameter (Fig. 3D, E).
Reproductive system amphidelphic with anterior and posterior branches almost equally
developed (Fig. 3C). Sperms observed in the uteri of most females (Fig. 3F).
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Figure 1. Longidorus cheni sp. n. Juveniles: A=C Anterior region of first-, second- and third-stage E~G Poste-
rior end of first-, second- and third-stage I-K Habitus of first-, second- and third-stage juvenile N developing
gonad in a second stage juvenile. Fermale: D Anterior end H Tail L Habitus O Pharyngeal bulb region P Cardia
Male: M Habitus Q Ventromedian supplements. Scale-bars: 60 pm (A=H); 100 pm (I-M); 15 pm (N-Q).

Figure 2. Longidorus cheni sp. n. Juveniles: A=C Head region of first-, second- and third-stage F-H Head
region of first-, second- and third-stage. Female: D Head end | Tail end; Male: E Head end ) Tail end.

Scale bar: 20 um (A-)).
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Table I. Measurements (in pm and in the form, mean + standard deviation and range) of females and
males of Longidorus cheni sp. n. from two provinces in China.

Origin Holotype Shanxi Beijing
Paratypes Paratypes
Host Larix principis-rupprechtii Pyracantha fortuneana
Female Females Males Females Males
N 12 12 10 4
L 6606 5778.1 + 740.7 | 5334.7 + 731.05 5675 + 687.2 5109+686.4
(4924-6645) (4553-6709) (4125-5678) (4153-6548)
a 63.1 51.98 + 4.6 61.4+5.6 49.8 + 4.1 58.7+7.9
(47.8-63.1) (52.7-69.1) (45.7-59.0) (46.2-69.0)
b 102 9.68 + 1.79 9.1+1.5 9.2+1.79 8.7+1.3
) (7.5-12.4) (7.4-12.2) (7.5-12.2) (7.1-11.4)
c 1533 133.13 + 15.04 108.53 + 6.56 135+ 14.4 103.1+10.4
(115.9-153.3) (100.8-120.1) (118.0-149.0) (86.1-120.1)
o 0.68 0.74 + 0.08 0.8 +0.09 0.78 + 0.09 0.81 £0.1
(0.63-0.86) (0.64—0.97) (0.62-0.86) (0.68-0.99)
44.07 + 3.39 46.4 +2.89
v 432 (40.6-49.4) - (40-48.3) -
Odontostyle 168 155.7 £+ 6.6 156.8 + 8.85 153.2 +5.03 156.3+9.3
(143-168) (142-172) (142-166) (142-173)
90.5+7.0 88.8 +4.9 90.0+ 6.04 83.3+5.1
Odontophore 103 (81.5-103) (8.6-99) (82-102) (73-86)
Guide ring to 85 77.6+5.9 78.5 +3.4 78.5+3.6 79.3+6.7
anterior end (70-91) (74-85) (74-84) (72-93)
L 19.7+1.2 19.6+1.2 18.6 +2.2 19.7+ 1.3
Lip width 20 (18-22) (17-21) (17.5-23) (17-21)
Width at guide 55 49.0+£5.2 469 + 4.7 46+ 4.2 46.5+ 4.5
ring (42-57) (40-55) (42-55) (39-55)
. 60.3 +7.6 61.9+5.7 60+ 7.4 61.2+5.5
Width acanus 03 (49-72) (54.5-70) (48-70) (55-70)
. 26.4+7.8 29.1 +3.1 26.1+7.7 29.8+4.2
Tail lengch 33 (24-33) (27.6-32.2) (25-34) (28-34)
. 112.3+7.8 111.3+£7.2
Spicule 12 - (1013—1274) - (1013—1271)

Male. Morphologically similar to female. Body G to spiral shape (Fig. 1M). Testes
paired and fully developed. Sperms abundant and irregularly shaped (Fig. 3K). Spic-
ules robust (Fig. 3]). Lateral guiding piece 32—35 pm. Two ad-cloacal pairs of supple-
ments preceded by row of 10—14 ventromedian supplements (Fig. 3H). Tail ventrally
curved bluntly conoid to hemispherical, 23 lateral pores on each side (Fig. 3H).

Juveniles. Three juvenile stages (J1-J3) distinctly separated by differences in the
body length, odontostyle and replacement odontostyle length (Fig 1A-C). In the
first stage juvenile, the anterior part of replacement odontostyle is inserted in the wall
of odontophore (Fig 3A). Morphologically, juveniles resemble adults except for the
smaller size and not developed reproductive system. Habitus assuming ] shape does
not change with the stage (Fig. 11-K). Tail length does not change while anal width
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Table 2. Measurements (in pm and in the form, mean + standard deviation and range) of juvenile stages
of Longidorus cheni sp. n. from two provinces in China.

Origin Shanxi Beijing
Paratypes Paratypes
Stages N J2 J3 J2 J3
N 17 15 20 12 18
L 1582 + 150. 6 2822 +£390.3 | 3711.5+380.3 | 2489+ 132.5 3787.5 +298.3
(1390-1929) (2413-3539) | (3205-4269.5) | (2375-3529) (3339-4909)
39.8 +3.6 50.54 + 5.7 54.3+7.0 47.7 +2.4 57 +4.71
! (34.6-48.6) | (429-62.7) | (43.3-69.7) (44-59) (43-67)
b 4.6+0.5 6.7+1.1 79+15 6.2+0.8 7.9 +2.1
(4.0-5.8) (5.1-8.9) (6.2-11.3) (5.9-8.5) (5.9-10.6)
. 442 + 4.6 69.03 + 10.2 84.9 + 8.1 63.9+4.2 78.3+9.2
(38.2-54.0) (54.8-89.4) (74.45-103.3) (48.0-75.0) (65.1-103.0)
s 1.25+0.12 0.99 £ 0.16 0.82 +0.09 0.9 +0.12 0.81 £ 0.1
¢ (1.02-1.46) (0.75-1.33) (0.68-1.02) (0.8-1.5) (0.65-1.25)
148.9 + 10.4 180.5 £ 12.0 220.8 £ 13.0 178.9+ 10.7 212.0 £ 10.2
Total stylet
(137-174) (165-200.5) (198-246) (167-195) (193-247)
Odontostyle 96.8 +4.2 109.8 + 6.4 1332+ 11.7 107 £ 3.3 131.0 £ 5.2
(91-109) (100-118.5) (121-157) (101-116) (120-1406)
Odontophore 52.2+7.0 70.7 +7.2 87.6 3.3 719 + 6.7 81.0 + 8.1
(44-66) (64-85) (83-94) (65-89) (83-89)
Replacement 103.9 + 4.3 130.9 +5.3 150.63 + 6.48 132 +3.4 152.0 + 4.35
odontostyle (96-110.5) (125-141) (143-164) (129-146) (146-160)
Guide ring to 43.1+4.0 55.5+ 6.6 65.8+6.1 52.9+3.9 64.0 +5.25
anterior end (39-55) (44.5-65) (57-78) (47-69) (53-75)
Lip width 11.1 £ 0.8 14.6+ 1.9 15.6+ 1.8 13.9 £ 0.67 15.0+ 1.1
(9-12) (11-18) (13-19) (10-18) (12-19)
Body width at 26.3+2.9 34.1 + 6.4 42.8+9.6 26.3+2.9 44.08 + 6.39
guide ring (22.5-33) (25-46.5) (33-67) (22.5-33) (35-67)
Anal body width 28.9+3.9 42.4+5.4 54.3 + 8.09 43.2+3.9 52.4+5.4
(22-38) (33-52) (45-68) (43-56) (43-72)
Tail length 359 +3.1 33.17+1.3 32.3+3.3 33.8+0.9 31.87+3.3
(31- 39) (28-34) (30-35.5) (29-35) (29-35)

increases (Fig. 1E-G) thus ¢’ ratio decreases (Table 2), guide ring position becoming
more posterior during successive stages (Fig. 2A—C). First stage juvenile is character-
ized by a conoid tail becoming bluntly conoid in second to third stages (Fig. 2F-H).
Sequences and phylogenetic analyses. The length of PCR products based on gel
images of the amplification of partial 18S and D2-D3 region of 28S RNA genes of L. cheni
sp. n. (LDT235 and BJ07) was 844 bps and 856 bps, respectively. The sequences of both
populations were identical. The phylogenetic relationships of L. cheni sp. n. with the closest
species inferred from analyses of the partial 18S rDNA and D2-D3 expansion segments
of 28S rDNA sequences using Bl are presented in Figs 6 and 7, respectively. In general, the
new species grouped with other Longidorus species of predominantly Asiatic origin in both
phylogenetic reconstructions. In D2-D3 rDNA phylogenetic tree, L. cheni clustered in a
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Figure 3. Longidorus cheni sp. n. Female: A Odontophore region B Amphidial fovea shape € Repro-

ductive system D-E Vulval region F Sperms inside uteri I Oviduct separated by sphincter G Tail re-
gion L Ovary. Male: H Tail end ) Spicule K Testis with sperms. Scale bars: 20 um (A, B, E, G, H, });
100 pm (C); 50 um (D, F I, K, L).

well-supported clade comprising four species from China (L. juglans (MF318878), L. fangi
(MF318883-84), Longidorus sp. (KF280150); one from Japan (L. jonesi (KF552069) and
two species from North America, USA (L. diadecturus (AY601584) and Longidorus sp.
(KF242342-43)). With exception of the species for which there are no descriptions, all
mentioned species have a guide ring at mid-odontostyle area. Similarly, in the 18S rDNA
phylogenetic reconstruction L. cheni sp. n. clustered with the same group of species
(L. jonesi, L. fangi, and L. diadecturus) and L. litchii (AY687996) that has no D2-D3
rDNA sequence deposited in GenBank. The percentage dissimilarities of L. cheni to the
closest species L. lizchii, L. fangi, and L. juglans in 18S rRNA gene were 1.5 %, 1.8 %, and
1.8 %, respectively (a total of 955 positions in the final dataset). Much higher were the
pairwise percentage distances of L. cheni sp. n. to the closest species in D2-D3 28S rRNA
gene ranging from 16.8-16.9 % (L. fangi and L. jonesi) to 18.3 % (L. juglans).

Type habitat and locality. Specimens were recovered from soil around the roots
of a conifer (L. principis-rupprechtii) and Chinese firethorn (2 fortuneana) in moun-
tainous region of Shanxi and botanic garden in Beijing, China, GPS coordinates

37°50'815"N, 111°27'253"E and 30°34'54.7"N, 114°15'40.9"E, respectively.
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414243 C,g s

Figure 4. Longidorus cheni sp. n. Female: A Anterior region B Amphidial fovea shape € habitus D Tail
region | Anterior genital branch. Male: € Habitus E Tail end. Juveniles: € Habitus F-H Posterior end of
first-, second- and third- stage.

Type material. Holotype. Female slide no. LS5313 and paratypes (slides no. LS
5301-5312, LS 5314-5350) includes 12 females, 12 males and 52 juveniles depos-
ited in the Nematode collection C602 Nematology laboratory of Zhejiang University,
Hangzhou, China. One female, one male, three juveniles deposited at the nematode
collection of the Institute of Biodiversity and Ecosystem Research, Bulgarian Academy
of Sciences, Sofia, Bulgaria.

Etymology. The species is named after Prof. Pinsan Chen, Institute of Plant Pro-
tection, Chinese Academy of Agricultural Sciences, one of the pioneer plant nematolo-
gists in China.

Diagnosis and relationship. Longidorus cheni sp. n. is an amphimictic species
characterized by females with medium body size (L = 4.1-6.6 mm), assuming G-
shape, lip region 16-23 pm wide, posteriorly situated guide ring (at 70-93 pm from
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Figure 5. Scatter plot of odontostyle (¢, A, ®) and replacement odontostyle (x) against body length of
Longidorus cheni sp. n. juveniles (J1 to J3) and () adults.

anterior end), long odontostyle (142-168 um), odontophore base slightly swollen, tail
short (24-33 um) and bluntly conoid to rounded. Males abundant, spicules 111-123
pm long, ventromedian supplements 10-14. Three juvenile stages present. The tail
of the first stage juvenile conoid, tail shape in the second and third stage juveniles
gradually becoming rounded. Finally, the species have specific ribosomal sequences
KY284157 and KF270638 for D2-D3 expansion domains of 28S rDNA, KF261570
and MG656980 for the 18S rDNA region. The identification codes of L. cheni sp. n.
based on the polytomous key by Chen et al. (1997) and additional codes (Peneva et al.
2013) are: A6-B3-C5-D12-E2-F3-G1-H1-12-]2-K2.

Longidorus cheni sp. n. belongs to a group of species (L. jonesi-group) having guide
ring at mid-odontostyle area (Xu et al. 2017) which consists of L. diadecturus Eveleigh
& Allen, 1982, L. fursti Heyns, Coomans, Hutsebaut & Swart, 1987, L. himalayensis
(Khan, 1986) Xu & Hooper, 1990, L. ishigakiensis Hirata, 2002, L. jagerae Heyns &
Swart, 1998, L. jonesi Siddiqi, 1962, L. juglans, L. laricis Hirata, 1995, L. litchii, L.
macromucronatus Siddiqi, 1962, L. martini Merny, 1966, L. naganensis Hirata, 1995,
L. orongorongensis Yeates, Van FEtteger & Hooper, 1992, and L. waikouaitii Yeates,
Boag & Brown, 1997 (See Tables 3 and 4).

Longidorus cheni sp. n. morphologically is most similar to L. naganensis from which
it can be distinguished by having different first stage juvenile tail (broadly rounded vs
digitate with mucro (¢’ = 1.02-1.46 vs ¢’ = 2.0-2.5), males abundant »s males absent
(Hirata 1995). Furthermore, it can be differentiated from all other species belonging
to this group. It differs from:

L. juglans by females having a longer odontostyle (143-168 vs 107-120 pm), dif-
ferent amphidial fovea shape (bilobed vs non-bilobed) (Xu et al. 2017);
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FJ009678 L. tabrizicus
AY283162 L. biformis
0 Y283161 L. breviannulatus
~EUS503143 L. profundorum
KJ802897 L. closelongatus
KJ802898 L. cretensis
KJ802899 L. moesicus
FJ009677 L. sturhani
AY283157 L. paravineacola
AY283172 L. fragilis
AY 687995 L. euonymus
AY?284818 L. dunensis
1| ~JX445125 L. rubi
0.9 50359005 L. profundorum
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AY687996 L. litchii
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1[EU026 158 Paralongidorus litoralis
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EF538756 L. poessneckensis
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0.09

Figure 6. Phylogenetic tree using 18S rDNA and inferred from a Bayesian analysis with GTR+G model
and Xiphinema spp. as an outgroup. Posterior probabilities > than 0.8 are presented.
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KJ741241 Longidorus sp.
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KI873104 L. cf hangzhouensis
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1, KF270638 L. cheni sp. n.
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0.

—

1
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Figure 7. Phylogenetic tree using D2-D3 28S rDNA and inferred from a Bayesian analysis with GTR+G
model and Xiphinema spp. as an outgroup. Posterior probabilities > than 0.8 are presented.
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Table 3. Partial polytomous key of Longidorus species with guide ring at mid-odontostyle area includ-
ing Longidorus cheni sp. n. based on polydomous key of Chen et al. (1997), Loof and Chen (1999) and

Peneva et al. (2013).

Longidorus species | A B C D E F G H I J K
L. cheni sp. n. 6 3 5 12 2 3 1 1 2 2 2
L. laricis 7 3 5 4 2 23 2 1 2 2 7
L. ishigakiensis 7 2 5 1 1 3 23 12 1 2 3
L. litchii 567 2 5 2 2 23 12 1 2 1 7
L. orongorongensis 67 4 5 1 4 34 2 1 2 1 12
L. naganensis 6 3 5 2 2 2(3) 1 1 1 2 7
L. fangi 56 3 5 23 5 23 2 12 1 1 56
L. juglans 5 23 5 1 1 23 1 1 2 2 23
L. jonesi 45 2 5 1 1 2 1 1 1 2 ?
L. himalayensis 45 2 5 2 2 2 2 1 1 ? ?
L. macromucronatus 45 3 5 3 1 2 2 1 1 1 56
L. waikouaitii 4 3 5 1 4 3 12 1 1 2 ?
L. fursti 4 |23 s | 4] s 221 1]s
L. diadecturus 4 23 5 2 5 2 12 1 1 ? ?
L. jagerae 34 2 5 4 1 2 2 12 1 ? ?
L. martini 3 12 5 4 1 2 23 12 1 ? ?

Note: A — odontostyle length; B — lip region diameter; C — distance of guide ring to anterior body length;

D — shape of anterior region; E — amphidial fovea shape; F — body length; G — index “a”; H — tail shape;

I — presence/absence of male; ] — number of juvenile stages; K — tail shape in first stage juvenile.

Table 4. Morphometric comparisons of Longidorus cheni sp. n. and related Longidorus spp. with close

morphological similarities based on polytomous key for identification of species (Cheng et al. 1997).

R s Odontostyle | Lip region | Guide rin
Species L (mm) ¢ length (p?;) wicll’th x‘(;p‘m) position (p;gn) v
L. cheni 4.12-6.64 | 0.62-0.86 | 142-173 16-23 70-94 40-49.4
L. laricis 4.65-5.97 | 0.64-0.9 160-183 16-18 84-100.5 45.8-51.2
L. ishigakiensis 5.31-6.85 1.0-1.2 158-181 13-14 83-95 45.4-51
L. litchii 4.14-5.29 | 0.61-0.79 138-171 12.5-14 82.5-96.5 49-54
L. orongorongensis 6.03-7.99 | 0.61-0.73 152-166 22-23 63-73 49-54
L. naganensis 3.83-5.18 | 0.69-0.89 141-160 16-18 77-89 47.1-54.3
L. fangi 46552 | 075-1.12 | 124-144 16-18 69.5-87 48-55
L. juglans 3.90-5.25 0.6-0.9 125-140 14-18 69-78 47.1-50.7
L. macromucronatus 4-4.9 0.63-0.8 117-128 14* 58-68 43-47.8
L. himalayensis 3.42-3.9 0.7-0.8 115-125 15 55-60 47.4-50.1
L diadecturus 3.32-4.02 | 0.77-0.94 109-121 15-16 50-64 44-48
L. jonesi 3.17-3.8 0.6-0.87 107-120 23* 57-66 50.0-52.4
L. waikouaitii 6.44-7.17 | 0.51-0.74 113-117 16.5-17 56.5-59.5 48.6-53.1
L. jagerae 3.10-3.87 | 0.8-1.02 95-109 11.5-12.5 62-81 51.5-56.3
L. fursti 3.93-5.08 | 0.9-1.14 99.5-108 14.5-16 64-73 51.5-53.6
L. martini 2.9-4.5 1.3 83-96 11-13 51-66 52-56

*calculated from the original drawings.
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L. laricis by females having a smaller a ratio (45.7-63.1 vs 83-108), males abun-
dant vs males rare, longer spicules (101-124 vs 66.2 pm), different tail shape in J1 (co-
noid, ¢ = 1.02-1.46 vs elongate conoid with a digitate tip, ¢’ = 1.8-2.4) (Hirata 1995);

L. litchii by females having a smaller a ratio (45.7-63.1 vs 72—84), wider lip region
(17.5-23 vs 12.5-14 pm), smaller V ratio (40—49.4 vs 49—54), longer spicules (101—
124 vs 68.5-71 pum), number of ventromedian supplements (1014 »s 6-7), number
of stages (3 vs 4), different tail shape in J1 (bluntly conoid, ¢ = 1.02-1.46 vs elongate
conoid with a long digitate tip, ¢’ = 2.72-3.42) (Xu and Cheng 1992), odontophore
base (slightly vs strongly flanged (Zheng et al. 2002);

L. fangi by females having a smaller a ratio (45.7-63.1 vs 81-98), amphidial fovea
shape (bilobed »s non-bilobed), longer odontostyle (142-168 vs 124—144 pm), lower
¢ ratio in J1 (¢’ = 1.02-1.46 vs € = 1.58-2.2) (Xu and Cheng 1991);

L. fursti by females having a smaller a ratio (45.7-63.1 vs 105-137), wider lip
region (17.5-23 vs 14.5-16 um), different amphidial pouch shape (bilobed vs non-
bilobed), longer odontostyle (142—168 vs 99.5-108 um), smaller V ratio (40—49.4 vs
51.5-53.6), lower ¢’ ratio in J1 (¢’ = 1.02-1.46 vs ¢ = 2.84-2.93) (Heyns et al. 1987);

L. himalayensis by females having a longer (L = 4.1-6.6 mm wvs L = 3.42-3.9) and
more plump body (a =45.7-63.1 vsa=97.8-112), a wider lip region (18-23 vs 14-15
pm), longer odontostyle (142-168 vs 115—125 um), more posteriorly situated guide
ring (70-91 vs 55-60 um) (Khan 1986);

L. ishigakiensis by females having a smaller a ratio (45.7-63.1 vs 106-130), wider
lip region (18-23 vs 13—14 um), different amphidial pouch shape (bilobed vs non-
bilobed), smaller ¢’ ratio (¢’ = 0.62-0.86 vs ¢ = 1.0-1.2), different tail shape in J1
(bluntly conoid, ¢ = 1.02-1.46 vs rounded, ¢ = 1.9-2.5), males abundant »s males
absent (Hirata 2002);

L. jagerae by females having a differently shaped lip region (not expanded vs ex-
panded), more plump body (a = 45.7-63.1 vs a = 89-107), longer odontostyle (142—
168 vs 95-109 pm), more anteriorly situated vulva (V = 40.0-49.4 v5s V = 51.5-56.3),
prerectal inclusions (absent vs present) (Heyns and Swart, 1998);

L. jonesi by females having a longer body (L = 4.1-6.6 vs L = 3.17-3.8 mm) and
odontostyle (142-168 vs 107-120 pm), more posteriorly situated guide ring (70-91
vs 57—66 pm), more anteriorly situated vulva (V = 40.0-49.4 vs V = 50-52.4) (Sid-
diqi 1962);

L. martini by females having a longer body (L = 4.1-6.6 vs L = 3.18-4.29 mm)
and odontostyle (142—168 vs 83—96 pm), more posteriorly situated guide ring (70-91
vs 51-66 um), more anteriorly situated vulva (V = 40.0-49.4 vs V = 52-56) (Merny
1966);

L. diadecturus by females having a longer body (L = 4.1-6.6 s L = 3.32-4.02
mm), odontostyle (143-168 vs 109—121 pm) and pharyngeal bulb (107-138 vs 62—
83 pm), more posteriorly situated guide ring (70-91 vs 50-64 pm) (Eveleigh and
Allen 1982);

L. orongorongensis by females having a shorter and more plump body (L = 4.1-
6.6, a = 45.7-63.1 vs L = 6.0-8 mm, a = 81-106), more posterior guide ring po-
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sition (70-91 vs 63—73 pum), smaller V ratio (40-49.4 vs 49-54), longer spicule
(101-104 vs 84—87 pm) (Yeates et al. 1992);

L. macromucronatus by females having a plumper body (a = 45.7-63.1 vsa = 94—
105), a wider lip region (17.5-23 vs 14 pm), longer odontostyle (142—173 vs 117-128
pm), 3 vs 4 juvenile stages, differently shaped tail in J1 (broadly conoid vs sub-digitate
¢’ =1.02-1.46 vs ¢ = 0.63-0.8) (Siddiqi 1962);

L. waikouaitii by having differently shaped amphidial fovea (pocket shaped,
bilobed at the base vs funnel shaped), a longer odontostyle (142173 vs 113-117 pum),
more posterior position of the guide ring (70-91 vs 56.5-59.5 pum), males abundant vs
males absent (Yeates et al. 1997).

Discussion

Our findings on the morphology and genetics of L. cheni sp. n. are in agreement with
the hypothesis about the common origin of Longidorus species having a guide ring
at the mid-odontostyle area (Xu et al. 2017); furthermore, these species have the od-
ontophore base slightly or strongly flanged (with exception of the species from New
Zealand) and bluntly rounded to a hemispherical tail (code H1(2)). More than half of
the species of this group with known juveniles develops through three stages (the only
exception is L. /itchii), all of them occurring in South East Asia (Table 4). This shows a
characteristic biogeographical pattern of Longidorus jonesi-group being spread in South
East Asia (China and Japan, eight species), North India (three), New Zealand (two),
South Africa (SA, Rhodesia, three), North America (Canada, USA, two), and only one
species (L. jonesi) reported from two regions (India, Japan). The highest number of spe-
cies in South East Asia suggests this region as a probable centre of origin of Longidorus
Jonesi-group.
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Abstract

Taxonomic study of species of the genus Monolepta Chevrolat, 1836 with subscutellar incised ridges in
males and occurring in Taiwan resulted in the transfer of all species to Paleosepharia Laboissiére, 1936: P
amiana (Chjo, 1962), comb. n., 2 formosana (Chajo6, 1935), comb. n., P nantouensis (Kimoto, 1996)
comb. n., and P yasumarsui (Kimoto, 1969), comb. n. The position of M. excavara Chtijo, 1938 in Pale-
osepharia is confirmed. Lectotypes are designated for M. excavara Chujo, 1938 and M. formosana Chiijo,
1935. Generic characters of Paleosepharia are re-evaluated in the context of these nomenclatural changes.

Keywords
Food plants, leaf beetles, new combination, taxonomic revision

Introduction

Members of the genus Paleosepharia Laboissiére resemble those of Monolepta Chevro-
lat, but both genera can be separated externally by specific structures of the elytral epi-
pleuron and the sexually dimorphic elytra. The epipleuron is abbreviated or suddenly
narrowed before the middle, and subscutellar bulges or incised ridges are absent from
the elytra in both sexes of Monolepta. In contrast the epipleuron continues to the apex,
and subscutellar bulges or incised ridges are present on the elytra in males of Paleose-

Copyright Chi-Feng Lee. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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pharia (Mohamedsaid 1996; Wagner and Bieneck 2012; Medvedev 2014; Rizki et al.
2014, 2016). In addition, some additional genitalic characters were proposed for Pale-
osepharia by Rizki et al. (2016). Taxonomic status of some species of Monolepra should
be re-evaluated in cases where they were described based only on female specimens
because important sexually dimorphic diagnostic characters may have been excluded.
Paleosepharia comprises 76 species and one subspecies in the Oriental and Palaearctic
regions (Nie et al. 2017)

Among the 30 species of Monolepta described from Taiwan so far (Kimoto and
Takizawa 1997), M. excavata Chijo, 1938 was transferred Paleosepharia by Gressitt
and Kimoto (1963), but that transfer was not followed by subsequent taxonomists
except Beenen (2010). Some species of Monolepta in Taiwan could be members of
Paleosepharia but their diagnostic characters are unclear due to insufficient material.
Extensive collections have been conducted by the Taiwan Chrysomelid Research Team
(TCRT) since 2007, resulting in the publication of several books and many taxonomic
and nomenclatural changes, including the study reported here (Lee and Cheng 2007,
2010; Lee et al. 2016). Five Taiwanese species of Monolepra possess subscutellar incised
ridges in males, including M. amiana Ch(jo, 1962, M. excavata Chtjo, 1938, M.
Jformosana Chijo, 1935, M. nantouensis Kimoto, 1996, and M. yasumatsui Kimoto,
1969. In the study reported here, the status of these species are revaluated and genitalic
characters proposed by Rizki et al. (2016) are compared with other members of the
genus and those of Paleosepharia.

Materials and methods

The abdomens of adults were separated from the forebody and boiled in 10 % KOH
solution, followed by washing in distilled water to prepare genitalia for illustrations.
The genitalia were then dissected from the abdomen, mounted on slides in glycerin,
and studied and drawn using a Leica M165 stereomicroscope. For detailed examina-
tions a Nikon ECLIPSE 50i microscope was used.

At least three pairs from each species were examined to delimit variability of diag-
nostic characters. For species collected from more than one locality, at least one pair
from each locality was examined. Length was measured from the anterior margin of
the eye to the elytral apex, and width at the greatest width of the elytra.

Specimens studied herein are deposited at the following institutes and collections:

KMNH Kitakyushu Museum of Natural History and Human History, Kitakyushu,
Japan [Yisuke Minoshima];

KUEC  Faculty of Agriculture, Kyushu University, Fukuoka, Japan [Osamu Tadauchil;

NMNS National Museum of Natural Science, Taichung, Taiwan [Ming-Luen Jeng];

SDEI  Senckenberg Deutsches Entomologisches Institut, Miincheberg, Germany
[Kostantin S. Nadein];

TARI  Taiwan Agricultural Research Institute, Taichung, Taiwan
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Exact label data are cited for all type specimens of described species; a double slash
(/1) divides the data on different labels and a single slash (/) divides the data in differ-
ent rows. Other comments and remarks are in square brackets: [p] — preceding data
are printed, [h] — preceding data are handwritten, [w] — white label, [y] — yellow label,
[b] — blue label, and [r] — red label.

Systematics

Paleosepharia amiana (Chiij6), comb. n.
Figs 1A-1C, 2

Monolepta amiana Chtjo, 1962: 136 (Taitung); Kimoto 1969: 47 (Nantou); Kimoto
1991: 13 (Kaohsiung); Kimoto and Chu 1996: 78 (catalogue); Kimoto and Taki-
zawa 1997: 385 (catalogue); Beenen 2010: 482 (catalogue); Yang et al. 2015: 266
(catalogue); Lee et al. 2016: 108 (food plants).

Type material. Depository of the single female holotype is unknown. Chij6 (1962)
indicated that most specimens were deposited at the TARI except for some in his col-
lection. Although some specimens were found at the KUEC, the type of this species
was not among them.

Other material examined (n = 82). Pingtung: 19 (TARI), Jinshuiying [}Z 7K &1,
12.VII1.2010, leg. J.-C. Chen; 19, Tahanshan [K#%1l1], 4.X.2010, leg. J.-C. Chen;
699 (TARI), same locality, 22.1X.2011, leg. J.-C. Chen; 38d, 1199 (TARI), same
locality, 3.1X.2012, leg. Y.-T. Chung; 13 (TARI), same locality, 13.1X.2012, leg. J.-
C. Chen; 1, 19 (TARI), same locality, 14.1X.2012, leg. Y.-T. Chung; 13 (TARI),
same locality, 30.VIL.2013, leg. B.-X. Guo; 19 (TARI), same locality, 17.VII1.2013,
leg. J.-C. Chen; 13, 229 (TARI), same locality, 3.1X.2013, leg. Y.-T. Chung; 79 %
(TARI), same locality, 11.1X.2013, leg. Y.-T. Chung; 28'd, 89 @ (TARI), same local-
ity, 24.1X.2013, leg. Y.-T. Chung; 24, 39 @ (TARI), same locality, 1.X.2013, leg. Y.-
T. Chung; 19 (TARI), same locality, 8.X.2013, leg. Y-T. Chung; 42 ¢ (TARI), same
locality, 25.X.2013, leg. Y.-T. Chung; 19 (TARI), same locality, 16.XI1.2013, leg.
Y.-T. Chung; 233 (TARI), same locality, 19.VI1.2014, leg. W.-C. Liao; 29 @ (TARI),
same locality, 17.V1.2016, leg. Y.-T. Chung; 13 (TARI), same locality, 6.VIIL.2016,
leg. Y.-T. Chung; Taipei: 29 @ (TARI), Manyuehyuan [ H [H], 3.VIL.2010, leg. H.
Lee; 19 (TARI), same but with “8.VI.2010”; 19 (TARI), same but with “8.1V.2010”;
19 (TARI), same but with “7.VII1.2014”; Taitung: 29 9 (TARI), Lichia trail [F]5&
FRI&], 15.VIL2014, leg. Y.-T. Chung; 1J (TARI), same locality, 17.VIL.2014, leg.
Y.-T. Wang; 19 (TARI), same locality, 25.VIL.2015, leg. Y.-T. Chung, P-H. Kuo &
S.-P. Wu; 1J (TARI), same locality, 1.VI.2016, B.-X. Guo; Taoyuan: 29 9 (TARI),
Hsiaowulai [/N&2K], 29.1X.2009, leg. M.-H. Tsou; 499 (TARI), same locality,
10.X.2009, leg. M.-H. Tsou; 14, 19 (TARI), Sankuang [=5%], 14.VIL.2010, leg.
H. Lee.
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Figures |. Habitus of Paleosepharia species. A P amiana (Chij6), male, dorsal view B Ditto, ventral
view C P amiana (Chijo), female, color variation, dorsal view D P excavata (Chij6), male, dorsal view
E Ditto, ventral view F P excavata (Ch{jo), female, dorsal view.

Diagnosis. Members of Paleosepharia amiana are similar to those of P excavata,
P formosana, and P yasumatsui with black stripes along the outer margins of yellow
elytra. However, this species is easily recognized by the presence of only one transverse
black band on the elytra (two transverse bands in others). The aedeagus of male 2 ami-
ana is similar to that of P nantouensis in possessing a relatively narrow penis (more than
6.5 times longer than wide; less than 6.0 times in other species), acute apex of tectum
(bifurcate apex in other species), and one pair of elongate and apically curved spiculae
(lacking such spiculae in other species). It differs by the broader tectum (broader than
penis; narrower than penis in P nantouensis) and different sizes of the two pairs of
hooked spiculae (same sizes in P nantouensis).
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0.2 mm

0.3 mm

Figures 2. Diagnostic characters of Paleosepharia amiana (Ch(jo). A Antenna, male B Antenna, female
C Penis, dorsal view D Penis, lateral view E Penis, ventral view F Endophallic spiculac G Abdominal
ventrite VIII H Bursa sclerites, left sclerite in lateral view, right sclerite in dorsal view | Spermatheca

) Gonocoxae.

Description. Males. Length 6.0-6.5 mm, width 3.3-3.4 mm. General color reddish
brown (Fig. 1A-1B); antennae except two basal antennomeres, scutellum, tibiae, and
tarsi black; elytra yellow, with wide black stripe along lateral margins and suture extend-
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ing to apex, and one transverse, wide black band at basal 2/3. Antenna (Fig. 2A) filiform,
ratio of length of antennomeres [ to XI 1.0:0.3:0.5:0.9:0.9:0.9:0.9:0.9:0.8: 0.7 :
0.8; ratio of length to width from antennomere [ to XI 4.6:1.9:2.8:5.0:5.1:5.1:5.7
:6.0:6.5:5.7:7.1. Pronotum 1.86-1.97 times wider than long; lateral margins slightly
curved, basal margin slightly curved, apical margin slightly concave; disc with reticulate
microsculpture and dense, minute punctures. Elytra 1.34—1.45 times longer than wide;
lateral margins curved, widest behind middle; disc with one pair of oblique depressions
starting from suture at scutellum, longitudinal ridge present inside each depression and
along suture; disc with dense, minute punctures; apex truncate. First tarsomeres of front
legs strongly swollen and dorso-ventrally flattened. Penis (Fig. 2C-E) extremely slender,
7.3 times longer than wide; parallel-sided, basally widened from middle, apically taper-
ing; tectum elongate from basal 1/4 to apical 1/5, widest at midpoint and wider than
penis, apically tapering, apex acute; moderately recurved at middle and near apex in lat-
eral view; ventral surface with lateral areas membranous. Endophallic spiculae complex
(Fig. 2F) with one pair of extremely elongate spiculae, apices curved at middle; two pairs
of elongate hooked spiculae, one pair longer and curved inwards, the other pair shorter
and curved outwards; one pair of longitudinal rows of elongate, apically curved setae near
base; one row of elongate, apically tapering setae at sides behind middle.

Females. Length 5.6-6.5 mm, width 3.3-3.5 mm. Similar to male (Fig. 1C) but
elytra lacking oblique depressions; first tarsomeres of front legs normal; ratio of length
of antennomeres I to XI (Fig. 2B) 1.0:0.3:0.5:0.9:0.9:0.8:0.9:0.8:0.8:0.7 :
0.7; ratio of length to width from antennomere I to X1 4.8:2.0:3.7:5.6:5.6:5.9
:6.7:62:7.2:6.4:6.7. Gonocoxae (Fig. 2]) slender, tightly conjunct from apical
1/3 to base; each gonocoxa with eight setae from apical 1/6 to apex, apex truncate.
Ventrite VIII (Fig. 2G) weakly sclerotized except apex, with several short setae at apex,
and several long setae at sides, spiculum elongate. Spermathecal receptaculum (Fig. 21)
swollen; pump extremely slender and curved; sclerotized spermathecal duct slender.
Bursa sclerites (Fig. 2H) elongate and apically tapering, with stout teeth along lateral
margin at base; slightly curved in lateral view.

Food plants. Melastomataceae: Blastus cochinchinensis Lour.; Sapindaceae: Koelreu-
teria henryi Dummer; Fagaceae: Castanopsis formosana (Skan) Hayata (Lee et al. 2016).

Distribution. Endemic to Taiwan.

Paleosepharia excavata (Chiijo)
Figs 1D-FE, 3

Monolepta excavata Chjo, 1938 (Taiwan: Ilan, Nantou, Hualien): 144; Chajo 1962:
114 (redescription); Chiijé 1965: 96 (Nantou); Kimoto 1969: 47 (Taichung, Nan-
tou); Kimoto 1986: 58 (Nantou); Kimoto 1989: 254 (Taitung); Kimoto 1991: 14
(Taoyuan); Kimoto and Chu 1996: 79 (catalogue); Kimoto and Takizawa 1997:
385 (catalogue); Lee and Cheng 2010: 101 (food plants); Yang et al. 2015: 268

(catalogue).
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Paleosepharia excavata: Gressitt and Kimoto 1963: 646; Beenen 2010: 485 (catalogue).
Paleosepharia polychroma Laboissiére, 1938: 8 (China: Jiangsu, Jiangxi); Gressitt and
Kimoto 1963: 646 (as synonym of P excavata).

Type material. Monolepta excavata. Lecotype & (TARI), here designated, labeled:
“Taiheizan [= Taipingshan, X°F*111] / 23-V-1931 / Col. R. Takahashi [p, w] // CO
! Type [p, y; circular label with yellow border] // Monolepta | excavara | Cuty6 [h] //
DET. M. CHUJO [p, w] // 2193 [p, w]”. Paralectotypes. 14 (TARI): “Horisha [=
Puli, 3 H] / 12/V/1913 [h] / Col. M. Maki [p, w] // CO / Type [p, y, circular label
with yellow border] // Monolepta | excavata | Cuty6 [h] // DET. M. CHUJO [p, w] //
2194 [p, w]”; 13, 19 (TARI): “Kuaru [h] [unknown] / FORMOSA [p] / 20.V1.1937
(h] / COL. M. CHUJO [p, w] // CO / Type [p, y; circular label with yellow border] //
Monolepta | excavata | Cr0y6 [h] // DET. M. CHUJO [p, w] // No. 1640 or 1346 [p,
w]”; 19 (TARI): “Formosa / Musha, [= Wushe, 75 ££] 1919 / V.18-VI.15. / T. Okuni
[p, wl // CO / Type [p, y; circular label with yellow border] // Monolepta | excavara |
Cu0y06 [h] // DET. M. CHUJO [p, w] // 1396 [p, w]”; 19 (TARI): “18/IV/1910 /
Kanmon [h] [= Kuangman, [# ] / Col. I. Nitobe [p, w] // CO / Type [p, y, circular
label with yellow border] // Monolepta | excavata | Cutyo6 [h] // DET. M. CHUJO
[p, wl // 1973 [p, w]”; 19 (SDEI): “Formosa / Karenko [= Hualien, #£3#], -19. / VII
20-VIII 4. / T. Okuni [p, w] // Monolepta | excavata | Crt306 [h] // DET. M. CHUJO
[p, wl // 1973 [p, w] // Syntypus [p, 1]”.

Paleosepharia polychroma. The syntypes at the Institute Royal des Sciences Na-
turelles de Belgique, Bruxelles, and the Naturhistoriska Riksmuseet, Stockholm were
not studied. Paleosepharia polychroma could be a distinct species because of slight
difference of color patterns on the elytra between both species. Correctly assessing the
status of this species requires further study.

Other material examined (n = 72). Chiayi: 1J (TARI), Alishan [Ff 5 111],
5-9.VIL.1981, leg. L. Y. Chou & S. C. Lin; Hsinchu: 14 (TARI), Kuanwu [#{75],
6.1V.2010, leg. L.-H. Sun; 1" (TARI), same locality, 30.1V.2010, leg. M.-H. Tsou;
19 (TARI), Litungshan [ZF# 1], 6.V1.2010, leg. Y.-L. Lin; 14 (TARI), Mamei [
F53K], 4.V.2008, leg. S.-F. Yu; 399 (TARI), same locality, 18.V.2008, leg. M.-H.
Tsou; 13 (TARI), Talu trail [ X EEAKIE], 19.VI.2010, leg. Y.-L. Lin; 19 (TARI), same
locality, 11.VIL.2016, leg. H. Lee; Hualien: 14, 19 (TARI), Hsinpaiyang CET b5,
15-20.X.2007, leg. Y.-E Hsu; 19 (TARI), Huitouwan [1E8H#], 10.VIL.2007, leg.
C.-E Lee; 1J, 1Q (TARI), Wanjung [# 48], 11.V1.2011, leg. M.-H. Tsou; Ilan: 19
(TARI), Chinyang [427], 23.X.2011, leg. C.-H. Hsieh; 19 (NMNS), Tsuifenghu [
SR, 21.V11992, leg. C. Y. Li; 14 (NMNS), Taipingshan [AF L], 8.111.1989,
leg. K. W. Huang; 1, 39 @ (TARI), same locality, 17.VIIL.2007, leg. Y.-C. Chang;
Nantou: 13 (NMNS), Aowanta [H & K], 9.IX.2008, leg. C. C. Lai; 13 (TARI),
Fenghuangshan [JBUEL L], 10.V.2010, leg. Y.-T. Wang; 19 (TARI), Hoshe [#1£1],
23.1.2014, leg. H.-T. Yeh; 14 (TARI), Huakang [ [if]], 13.1X.2010, leg. C.-F. Lee; 19
(TARI), Meifeng [#I&], 20-22.V1.1979, leg. K. S. Lin & B. H. Chen; 19 (NMNS),
same locality, 24.1X.1997, leg. W. T. Yang; 14 (NMNS), Oiwake [= Tsuifeng, 3
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Figures 3. Diagnostic characters of Paleosepharia excavara (Chijo). A Antenna, male B Antenna, female
C Penis, dorsal view D Penis, lateral view E Penis, ventral view F Endophallic spiculae, hooked spiculae
removed at right side G Abdominal ventrite VIII H Bursa sclerites, left sclerite in lateral view, right sclerite

in dorsal view | Spermatheca J Gonocoxae.

I ]-Tattaka [= Sungkang, Fak], 24.V1.1961, leg. T. Shirozu; 13 (TARI), Tsuifeng [
ZRUE], 21.VLL1979, leg. K. S. Lin & B. H. Chen; 13 (TARI), same locality, 25-27.
VI.1981, leg. K. S. Lin & W. S. Tang; 13 (TARI), Tungfu [[F]'E], 8.V.2011, leg. C.-
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E Lee; Taichung: 33, 399 (TARI), Anmashan [$%5§ 1], 21.1V.2010, leg. C.-E
Lee; Taitung: 13 (TARI), Hsiangyang [[71F5], 9.V.2013, leg. J.-C. Chen; 13 (TARI),
Lichia [F]FZ], 19.V.2009, leg. U. Ong; 39 @ (TARI), same locality, 15.VI1.2014, leg.
Y.-T. Chung; 19 (TARI), Litao [FIF], 23.V1.2010, leg. M.-H. Tsou; 499 (TARI),
Liyuan [ZE[#], 29.111.2011, leg. C.-E Lee; 19 (TARI), same locality, 24.VI1.2013,
leg. C.-F. Lee; 1& (TARI), same locality, 24.11.2014, leg. J.-C. Chen; 1J (TARI), same
locality, 14.111.2014, leg. W.-C. Huang; 22 @, same locality, 28.111.2014, leg. W.-C.
Huang; 19 (TARI), Motien [EEX], 23.V1.2010, leg. M.-H. Tsou; 19 (TARI), Wulu
(7% JE], 24.V1.2010, leg. M.-H. Tsou; 19 (TARI), same locality, 5.X.2010, leg. M.-H.
Tsou; 14, 599 (TARI), same locality, 29.111.2011, leg. C.-F. Lee; 14 (NMNS), Yen-
ping [ZE~F], 30.VIL.1992, leg. W. T. Yang; Taoyuan: 39, 19 (TARI), Hsuanyuan
[(E V5], 16.X112008, leg. S.-F. Yu; 19 (TARI), Lalashan [#7471l1], 10.X.2009, leg.
H. Lee; 247, 699 (TARI), Paling [[LF%], 8.X1.2009, leg. M.-H. Tsou; 19 (TARI),
Tungyanshan RAR L], 15.V.2010, leg. H. Lee; 13" (TARI), same locality, 5.X1.2011,
leg. H. Lee.

Diagnosis. Adults of Paleosepharia excavata are similar to those of P formosana and
P yasumatsui in possessing two transverse black bands on yellow elytra, but this species
is easily recognized by its slender, indistinctly margined transverse black bands (broad
and distinctly margined bands in others). Males of these species are also similar in
possessing a broader penis (less than 6.0 times longer than wide; more than 6.5 times
in other species), bifurcate apex of tectum (acute apex in other species), and lacking a
pair of elongate and apically curved spiculae (such spiculae present in other species).
Males of P excavata differ in possessing a shallow notch in the apex of the tectum (deep
notch in apex of tectum in P yasumatsui), recurved apex of penis (not recurved in 2
yasumatsui), short hooked spiculae 1/2 lengths of longer spiculae (1/6 lengths of longer
spiculae in P formosana, 4/5 lengths of longer spiculae in P yasumatsui).

Description. Males. Length 4.8-6.1 mm, width 2.5-3.0 mm. General color red-
dish brown (Fig. 1D-E); antennae, scutellum, tibiae, and tarsi black; elytra yellow,
with slender black stripes along each lateral margin and suture extending from base to
apex, and two transverse, slender, indistinctly defined black bands at basal 1/3 and 2/3,
usually abbreviated near suture and lateral margins. Antenna (Fig. 3A) filiform, ratio
of length of antennomeres I to XI 1.0:0.4:0.6:0.9:0.9:0.9:0.8:0.8:0.8:0.7
: 0.8; ratio of length to width from antennomere I-XI 4.6 : 2.1 : 3.1 : 4.8:4.8 : 5.6 :
5.4:5.5:5.5:5.0:5.7. Pronotum 1.58-1.59 times wider than long; lateral margins
slightly curved, basal margin slightly curved, apical margin slightly concave; disc with
lateral fovea and dense minute punctures. Elytra parallel-sided; 1.49-1.56 times longer
than wide; with one pair of oblique dark depressions at suture behind scutellum; disc
with dense, minute punctures; apex truncate. Penis (Fig. 3C-E) elongate, 4.5 times
longer than wide; parallel-sided, abruptly widened at apical 1/3, apically tapering; tec-
tum elongate from middle to near apex, basally broadened, apex bifurcate; moderately
recurved at basal 1/4 in lateral view; ventral surface with lateral areas membranous,
apical membranous area short. Endophallic spiculae complex (Fig. 3F) with longest
pair directed anteriorly, one pair of hooked spiculae 1/2 lengths of the longest spiculae;
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one pair of longitudinal rows of hooked setae starting from bases of longest spiculae,
smaller near base; one row of elongate, apically tapering setae covering surface behind
hook-like setae; and one paired cluster of short, hooked setae near base.

Females. Length 5.4—6.3 mm, width 2.8-3.3 mm. Similar to male (Fig. 1F); but
elytra lacking oblique depressions, anterior transverse black band extending to suture;
ratio of length of antennomeres I to XI (Fig. 3B) 1.0:0.3:0.6:0.8:0.7:0.7: 0.8 :
0.8:0.8:0.7:0.8; ratio of length to width from antennomere I to XI 4.1:1.9:3.3
:45:44:44:51:4.9:55:4.8:6.0. Gonocoxae (Fig. 3]) slender, tightly con-
junct from apical 1/3 to base; each gonocoxa with six or seven setae from apical 1/6 to
apex, apex truncate. Ventrite VIII (Fig. 3G) weakly sclerotized medially, with several
short setae at apex, and two rows of long setae at sides, spiculum extremely elongate.
Spermathecal receptaculum (Fig. 3I) swollen; pump extremely slender and curved;
sclerotized spermathecal duct slender. Bursa sclerites (Fig. 3H) elongate and apically
tapering, with stout teeth along lateral margin at base; slightly curved in lateral view.

Food plant. Betulaceae: Alnus formosana (Burkill ex Forbes & Hemsl.) Makino
(Lee and Cheng 2010).

Distribution. Taiwan, China.

Paleosepharia formosana (Chijé), comb. n.
Figs 4A-C, 5

Monolepta formosana Chijo, 1935: 172 (Taipei, Nantou); Chajé 1938: 143 (Chiayi);
Chij6 1962: 135 (redescription; Taitung); Chiijo 1965: 97 (Taipei, Nantou); Ki-
moto 1965: 488 (Nantou); Kimoto 1966: 32 (Chiayi, Nantou); Kimoto 1969: 48
(Taipei, Taichung, Nantou); Kimoto 1986: 58 (Nantou); Kimoto 1989: 254 (Tai-
pei, Kaohsiung); Kimoto and Chu 1996: 79 (catalogue); Kimoto and Takizawa
1997: 385 (catalogue); Lee and Cheng 2007: 112 (food plants); Beenen 2010: 483
(catalogue); Yang et al. 2015: 268 (catalogue).

Type material. Lectotype & (TARI), here designated, labeled: “S6zan [h] [= Yang-
mingshan, F5H]111] / FORMOSA [p] / 24.1X.1932 [h] / COL. M. CHUJO [P] //
CO / Type [p, y; circular label with yellow border] // Monolepta | formosana | Cutyo
[h] // DET. M. CHUJO [p, w] // No. 1341 [p, w]”. Paralectotypes. 333, 19 (TARI),
same data as lectotype, but with “1342, 1343, 1901, or 1902; 1J (SDEI): “Fuhosho [=
Wucheng, T3] / Formosa / Sauter [p] VIII [h] 07-09 [p, w] // Monolepta | formosana
/ Cu076 [h] // DET. M. CHU]JO [p, w] // Syntypus [p, r]”.

Other material examined (n = 90). Hsinchu: 19 (TARI), Litungshan [ZF#f
th], 6.V1.2010, leg. Y.-L. Lin; 243" (TARI), Lupi [ EE], 26.V11.2008, leg. M.-H.
Tsou; Hualien: 13 (TARI), Huitouwan [{EHEH{#], 10.VIL.2007, leg. C.-F. Lee; 19
(TARI), Huojanting [¥498 5], 7-14.1V.2007, leg. Y.-E Hsu; 19 (TARI), Wanjung [
B8], 11.VL.2011, leg. M.-H. Tsou; Ilan: 14, 19 (NMNS), Fushan Botanical Gar-
den [4fLLIAEIE], 26-27.VIIL.2003, leg. M. L. Chan; 2Q 9 (TARI), same locality,
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Figures 4. Habitus of Paleosepharia species. A P formosana (Ch(ij6), male, dorsal view B Ditto, ventral
view C P, formosana(Chj6), female, color variation, dorsal view D P nantouensis(Kimoto), male, dorsal
view E Ditto, ventral view F nantouensis (Kimoto), female, dorsal view.

2.1V.2008, leg. M.-H. Tsou; 299 (TARI), same locality, 8.V.2008, leg. S.-E Yu; 19
(TARI), same locality, 8.VIL.2013, leg. Y.-T. Wang; 19 (TARI), Yingtzuling [#1f
5], 7.1V.2012, leg. Y.-L. Lin; Kaoshiung: 13 (TARI), Tengchih [BE1%], 7.1X.2012,
leg. W.-C. Liao; 19 (TARI), Tona trail [Z #4#KiE], 3.11.2013, leg. B.-X. Guo; Nan-
tou: 1 (NMNS), Huisun Forest [#1 75 #£35], 12-13.X1.1998, leg. C. S. Lin & W.
T. Yang; 14 (TARI), 17.X1.2008, same locality, leg. M.-H. Tsou; 19 (NMNS), Lake
Candidius [= Jihyuehtan, H H ], 26.V1.1961, leg. T. Shirozu; 399 (TARI), Lien-
huachih [GE#E], 23-26.V.1980, leg. K. S. Lin & B. H. Chen; 19 (TARI), same
locality, 26.VI.1984, leg. K. S. Lin; 19 (NMNS), same locality, 12.VIL.-9.VII.2004,
leg. C. S. Lin & W. T. Yang; 18 (NMNS), same locality, 4.X.-15.X1.2004, leg. C. S.
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Lin & W. T. Yang; 138 (TARI), same locality, 22.111.2009, leg. U. Ong; 3848, 329
(TARI), Lushan [J&111], 27-31.V.1980, leg. K. S. Lin & L. Y. Chou; 14" (TARI),
same locality, 28.VI.1981, leg. K. S. Lin & W. S. Tang; 13 (NMNS), Nanshanchi [
R LLR], 21.VI.1965, leg. B. S. Chang; 14 (TARI), same locality, 11.VIL.2007, leg.
M.-H. Tsou; 19 (TARI), Sungchuankang [F2 % %], 25.VIL.2010, leg. T.-Y. Liu; 18
(TARI), Sunglintsun [FAMA], 9.VIL2007, leg. M.-H. Tsou; 237 (TARI), Tungpu
[R4H], 25-29.1X.1980, leg. L. Y. Chou & T. Lin; 19 (TARI), same locality, 28.1V.-
2.V.1981, leg. T. Lin & C. J. Lee; 1d, 19 (TARI), same locality, 5-8.X.1981, leg.
T. Lin & W. S. Tang; 24, 299 (TARI), same locality, 19-23.VIL.1982, leg. L. Y.
Chou & T. Lin; 243 (TARI), same locality, 22-25.X1.1982, leg. K. C. Chou & S. I
Huang; 19 (TARI), same locality, 20-24.V1.1983, leg. K. C. Chou & C. Y. Wong;
243, 499 (TARI), same locality, 23-27.VI1.1984, K. C. Chou & C. H. Yang; 19
(TARI), Wanfengtsun [# 5], 4.X.2007, leg. W.-T. Liu; 3d'd, 19 (TARI), same
locality, 8.VI1.2008, leg. W.-T. Liu; 13 (TARI), Wushe [75 1], 4.VIIL.1981, leg. T.
Lin & W. S. Tang; Pingtung: 299 (TARI), Ali [[1], 17.11.2016, leg. Y.-T. Chung;
19 (TARI), Lilungshan [H#E 111], 17.VIIL.2014, leg. Y.-T. Chung; 19 (TARI), Kent-
ing [38]], 5-9.XI1.1982, leg. S. C. Lin & S. P. Huang; 19 (TARI), Nanjenhu [F§
=31, 15.111.2010, leg. M.-H. Tsou; 13 (TARI), Tahanshan [ A3 111], 20.VIL.2007,
leg. S.-E Yu; 18 (TARI), same locality, 6.11.2008, leg. M.-H. Tsou; 283 (TARI),
13-14.VIIL.2011, leg. Y.-T. Wang; 19 (TARI), same locality, 20.X.2012, leg. W.-
C. Liao; 1& (TARI), same locality, 15.X11.2012, leg. W.-C. Liao; 138 (TARI), same
locality, 10.VIL.2013, leg. Y.-T. Chung; 19 (TARI), 10.IV.2017, leg. Y.-T. Chung;
399 (TARI), Wutai [7% 51, 15-16.111.2009, leg. Y.-E Hsu; 19 (TARI), same local-
ity, 12.IV.2009, U. Ong; Taipei: 15, 19 (NMNS), Fushan [, 28-29.V.2004,
leg. C. S. Lin & W. T. Yang; 14, 12 (NMNS), Rimogan [= Fushan, P lJJ]—Magan,
10.VIL.1961, leg. T. Shirozu; 19 (TARI), Wulai [557], 4.111.2007, leg. S.-E Yu; 18
(TARI), same locality, 30.111.2007, leg. C.-E Lee; Taichung: 13, 19 (NMNS), Bo-
jinjiashan (AL, 8.X.1987, leg. I. C. Hsu; 2443, 19 (TARI), Chiapaotai RER S
51, 14-18.X.1980, leg. K. S. Lin & C. H. Wang; 19 (NMNS), Kukuan [#FF], 11—
12.1V.1986, leg. C. S. Lin; Taitung: 15 (TARI), Lichia [£]3%], 24.IV.2008, leg. C.-L.
Hsiao; 19 (TARI), Liyuan [ZE[&], 29.111.2011, leg. C.-F. Lee; 13 (TARI), Shouka [
21, 13.V1.2013, leg. Y.-T. Chung; 243 (TARI), same locality, 27.X.2013, leg. W.-
C. Liao; 19 (TARI), same locality, 19.1V.2015, leg. W.-C. Liao; 15, 19 (TARI), Tu-
lanshan [#FBd 111], 14.1X.2014, leg. Y.-T. Chung; 1 (TARI), Wulu [5% ], 5.X.2010,
leg. M.-H. Tsou; Taoyuan: 19 (TARI), Hsiaowulai [/)» 52K], 29.1X.2009, leg. M.-H.
Tsou; 1, 299 (TARI), Paling [[2FZ], 3-5.V.1983, leg. K. C. Chou & C. C. Pan;
14 (TARI), Tungyanshan [ R 1], 12.1V.2007, leg. M.-H. Tsou; 13 (TARI), same
locality, 20.IX.2007, leg. S.-F. Yu.

Diagnosis. Adults of Paleosepharia formosana are similar to those of P yasumatsui
in possessing two broad, well-defined transverse black bands on the elytra. However,
males of P yasumatsui are easily separated from those of P formosana by the absence of
anterior transverse black bands near the suture (present in P formosana), and presence
of clusters of stout setae behind the scutellum (lacking stout setae in 2 formosana).
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Figures 5. Diagnostic characters of Paleosepharia formosana (Chiijo). A Antenna, male B Antenna,
female € Penis, dorsal view D Penis, lateral view E Penis, ventral view F Endophallic spiculae G Abdomi-
nal ventrite VIII H Bursa sclerites, left sclerite in lateral view, right sclerite in dorsal view | Spermatheca

) Gonocoxae.

Females of P yasumatsui are similar to those of P formosana but differ by their straight
lateral margins of the elytra and continuously arcuate posterior black stripes (rounded
elytra and independently arcuate black stripes in P formosana). Males of P formosana,
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P excavata, and P yasumatsui are similar in possessing a broad penis (less than 6.0
times longer than wide; more than 6.5 times in other species), bifurcate apex of tectum
(acute apex in other species), lacking a pair of elongate, apically curved spiculae (such
spiculae present in other species). They differ in possessing a shallow notch of the apex
of the tectum (deep notch in P yasumatsui), recurved apex of the penis (not recurved
in P yasumartsui), short hooked spiculae 1/6 the lengths of longer spiculae (1/2 length
of longer spiculae in P excavata, 4/5 length of longer spiculae in P yasumatsui).

Description. Males. Length 5.6-6.3 mm, width 3.2-3.5 mm. General color red-
dish brown (Fig. 4A-B); antennae and legs black; scutellum reddish brown; elytra yel-
low, with wide black stripe along lateral margins and suture, extending from base to
apex, and two transverse, wide black bands at basal 1/3 and 2/3. Antenna (Fig. 5A)
filiform, ratio of length of antennomeres 1 to X11.0:0.3:0.6:0.8:0.9:0.8:0.8: 0.8
:0.8:0.7: 0.8; ratio of length to width from antennomere I to X1 4.4:2.0:3.2:4.7 :
5.3:5.7:5.7:6.5:6.2:5.8:6.8. Pronotum 1.76-1.78 times wider than long; lateral
margins straight; basal margin slightly curved, apical margin slightly concave; disc even-
ly convex, with reticulate microsculpture and dense, minute punctures. Elytra widest at
apical 1/3; 1.34-1.35 times longer than wide; with one pair of longitudinal depressions
near suture, behind scutellum; disc with dense, minute punctures; apex truncate. Penis
(Fig. 5C-E) elongate, 4.4 times longer than wide; parallel-sided, abruptly widened at
apical 1/3, apically tapering; tectum elongate from middle to near apex, parallel-sided;
apex bifurcate; moderately recurved at basal 1/4 in lateral view; ventral surface with
lateral areas membranous, apical membranous area short and with tapering process
from lower part of membranous area. Endophallic spiculae (Fig. 5F) with longest pair
directed anteriorly, another pair of shorter, hooked spiculae curved outside near apex;
one pair of longitudinal rows of hooked setae originating from bases of longest setae and
reaching near base, smaller near base; one paired cluster of short hooked setae covering
surface near base; one row of long, apically tapering setae on side, smaller near apex.

Females. Length 5.7-6.7 mm, width 3.4-3.6 mm. Similar to male (Fig. 4C); but
elytra lacking longitudinal depressions; ratio of length of antennomeres I to XI (Fig.
5B)1.0:0.3:0.6:0.8:0.7:0.8:0.8:0.8:0.8:0.7:0.8; ratio of length to width
from antennomere [ to XI 5.3:2.4:4.1:52:49:53:53:58:59:5.5:6.5.
Gonocoxae (Fig. 5]) slender, tightly conjunct from apical 1/3 to base; each gonocoxa
with eight setae from apical 1/6 to apex, apex curved. Ventrite VIII (Fig. 5G) weakly
sclerotized apically, apical margin curved, with several short setae and several long setae
at sides, spiculum extremely elongate. Spermathecal receptaculum (Fig. 5I) swollen;
pump extremely slender and curved; sclerotized spermathecal duct slender. Bursa scle-
rites (Fig. 5H) elongate and apically tapering, with dense, stout teeth near base; slightly
curved in lateral view.

Food plants. Saxifragaceae: [tea parviflora Hemsl.; Hamamelidaceae: Liquidambar
formosana Hance; Myrsinaceae: Ardisia sieboldii Miq (Lee and Cheng 2007).

Remarks. Lee and Cheng (2007) misidentified males of Paleosepharia formosana;
they are re-identified as belonging to females of P yasumatsui.

Distribution. Endemic to Taiwan.
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Paleosepharia nantouensis (Kimoto), comb. n.
Figs 4D-FE 6

Monolepta nantouensis Kimoto, 1996: 38; Kimoto and Takizawa 1997: 386 (cata-
logue); Beenen 2010: 484 (catalogue); Lee and Cheng 2010: 102 (food plant);
Yang et al. 2015: 270 (catalogue).

Type material. Paratype 19 (KMNH): “Baibara [h, w] // C. TAIWAN, / End of
1950’s [p, w] /! Monolepta | nantouensis | Kimoto, n. sp. [h] / Det. S. Kimoto. 19 [p,
w] /I PHOTO [p, r] // PARATYPE [p, b]”.

Other material examined (n = 22). Hsinchu: 29 @ (TARI), Chenhsipao [$£ 7
18], 26.VI1.2014, leg. Y.-L. Lin; 433 (TARI), Chienshih [4247], 12.VIL.20009, leg.
M.-H. Tsou; 19 (TARI), Lupi [ E£], 20.VI1.2008, leg. M.-H. Tsou; 19 (TARI), same
locality, 26.VI1.2008, leg. M.-H. Tsou; Ilan: 19 (TARI), Suyuan [EVF], 23.VI1.2008,
leg. H.-Y. Lee; 19 (TARI), same locality, 8.VII1.2014, leg. S.-F. Yu; Kaoshiung: 18
(TARI), Meilungshan [ZEREL], 15.V1.2016, leg. B.-X. Guo; Taichung: 18 (NMNS),
Anmashan [#%5101], 18.VIL.2005, leg. Y.-L. Chen; Taitung: 23, 399 (TARI), Li-
yuan [5E[#], 24.VI1.2013, leg. C.-E Lee; Taoyuan: 17, 19 (TARI), Lalashan [$74
1], 2.VII1.2008, leg. M.-H. Tsou; 134 (TARI), same locality, 7.VIIL.2008, leg. H.-].
Chen; 19 (TARI), same locality, 30.VIIL.2008, leg. M.-H. Tsou; 19 (NMNS), Shan-
paling [ F %], 26.VIIL.1987, leg. I. C. Hsu; 14 (TARID), Tamanshan [¥5%2 111],
3.VIIL.2008, leg. M.-H. Tsou; 19 (TARI), same but with “leg. S.-E Yu”.

Description. Males. Length 4.7-5.2 mm, width 2.4-2.6 mm. General color yel-
lowish brown (Fig. 4D—E); antennae, except two basal antennomeres, tibiae, tarsi, and
metaventrite blackish brown; scutellum yellowish brown; elytra black, with one pair
of broad, curved white stripes from near base to middle, curved inwards at middle.
Antenna (Fig. 6A) filiform, ratio of length of antennomeres I to XI 1.0:0.3:0.5: 0.9
:09:0.9:0.9:0.9:0.9:0.8:0.9; ratio of length to width from antennomere I to
XI13.7:2.0:29:51:5.1:4.9:5.0:4.9:5.2:4.9:5.6. Pronotum 1.69-1.81 times
wider than long; lateral margins slightly curved, basal margin slightly curved, apical
margin slightly concave; disc evenly convex, with reticulate microsculpture and dense,
minute punctures and one pair of weak fovea at sides. Elytra parallel-sided; 1.51-1.57
times longer than wide; with one pair of depressions near suture in basal 1/3; disc with
dense, minute punctures; apex truncate. First tarsomeres of front legs dorso-ventrally
flattened. Penis (Fig. 6C-E) extremely slender, 6.8 times longer than wide; parallel-
sided, posterior widened at middle, apically tapering; tectum elongate from basal 1/5
to apical 1/6, widest at middle and as wide as penis, apically tapering, apex acute;
moderately recurved at middle and near apex in lateral view; ventral surface without
membranous areas. Endophallic spiculae complex (Fig. 6F) with the longest pair api-
cally curved; also possessing two pairs of long hooked spiculae of equal length, one pair
curved inwards, the other curved outwards; a pair of longitudinal rows of hook-like
setae distal to bases of longest spiculae; one longitudinal pair of long, apically tapering
setae along sides distal to bases of longest spiculae.
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Figures 6. Diagnostic characters of Paleosepharia nantouensis (Kimoto). A Antenna, male B Antenna,
female € Penis, dorsal view D Penis, lateral view E Penis, ventral view F Endophallic spiculae G Abdomi-
nal ventrite VIII H Bursa sclerites, left sclerite in lateral view, right sclerite in dorsal view | Spermatheca

J Gonocoxae.

Females. Length 5.3-6.3 mm, width 2.6-3.3 mm. Similar to males (Fig. 4F); but
elytra lacking oblique depressions; first tarsomeres of front legs normal; ratio of length
of antennomeres I to XI (Fig. 6B) 1.0:0.3:0.5:0.9:0.9:0.8:0.9:0.8:0.8:0.7
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: 0.7; ratio of length to width from antennomere I-XI 4.8 : 2.0: 3.7 : 5.6 : 5.6 : 5.9
:6.7:62:7.2:6.4:6.7. Gonocoxae (Fig. 6]) slender, tightly conjunct from apical
1/3 to base; each gonocoxa with eight setae from apical 1/6 to apex, apex truncate.
Ventrite VIII (Fig. 6G) weakly sclerotized except apex, with several short setae at apex,
and several long setae at sides, spiculum elongate. Spermathecal receptaculum (Fig. 61)
swollen; pump extremely slender and curved; sclerotized spermathecal duct slender.
Bursa sclerites (Fig. 6H) elongate and apically tapering, with stout teeth along lateral
margin at base; slightly curved in lateral view.

Food plant. Fagaceae: Castanopsis carlesii (Hemsl.) Hayata (Lee and Cheng 2010).

Distribution. Endemic to Taiwan.

Paleosepharia yasumatsui (Kimoto), comb. n.
Figs 7, 8

Monolepta yasumatsui Kimoto, 1969: 51 (Nantou, Ilan); Kimoto 1991: 15 (Kaohsi-
ung); Kimoto and Chu 1996: 83 (catalogue); Kimoto and Takizawa 1997: 387
(catalogue); Beenen 2010: 485 (catalogue); Lee and Cheng 2010: 103 (food
plants); Yang et al. 2015: 274 (catalogue).

Type material. Holotype &' (KUEC), labeled: “(Taiwan) / Nanshanchi [F§111i#] /
Nantou Hsien [p, w] // 30[h].vi.1965 / S. Kimoto [p, w] // Japan-U. S. / Co-op. Sic.
| Programme [p, y] // Monolepta | yasumarsui | Kimoto, n. sp. [h, w] // HOLOTYPE
[p, r]”. Paratypes. 14 (KMNH): “(TAIWAN) / Penpuchi [A#B¥E] / Nontou Hsien /
13. VIL. 1966 / H. Kamiya leg. [p, w] // Monolepta | yasumatsui | Kimoto, n. sp. [h, w]
// PARATYPE [p, b]”; 14 (KMNH): “(Taiwan) [p] / (Taipinshan [/F111]) / Ilan [h]
Hsien [p, w] // 5.viii.1967 [h] / B. S. Chang [p, w] // Monolepta | yasumatsui | Kimoto,
n. sp. [h, w] // PARATYPE [p, b]”.

Other material examined (n = 68). Hsinchu: 15, 19 (TARI), Mamei [F53€],
18.V.2008, leg. S.-E Yu; 19 (TARI), Talu trail [KJEMIE], 17.111.2012, leg. Y.-
L. Lin; Hualien: 13 (TARI), Wanjung (B 28], 11.V1.2011, leg. M.-H. Tsou; Ilan:
299 (TARI), Fushan Botanical Park [4# LLEA ], 1.1V.2008, leg. M.-H. Tsou; 19
(TARI), same but with “leg. H.-J. Chen; 13 (TARI), same locality, 13.1V.2011, leg. C.-
E Lee; 1d (TARI), same locality, 3.VIL.2013, leg. Y.-T. Wang; 1, 19 (NMNS), Min-
gchi [AitE], 18.11.2000, leg. M. L. Chan; 1& (TARI), 17.111.2007, leg. M.-H. Tsou;
243 (TARI), same locality, 16.VIIL.2008, leg. M.-H. Tsou; 13 (TARI), same locality,
5.1V.2009, leg. M.-H. Tsou; 1&' (TARI), Shenmihu [#fF4#], 17.1V.2010, leg. M.-
H. Tsou; 18 (TARI), Taipingshan [AF1h], 15.X1.2007, leg. S.-S. Li; 29 @ (TARI),
Tungshan [#i111], 6.IX.2010, leg. Y.-F. Hsu; Kaoshiung: 1 (TARI), Chungchihkuan [
tfi 2 [#], 10-13.X.2012, leg. L.-B. Hsu; 13 (TARI), Tengchih [B4%], 27.1X.2013, leg,
W.-C. Liao; 29 @ (TARI), same locality, 30.VIIL.2014, leg. B.-X. Guo; 1, 19 (TARI),
same locality, 2.IV.2016, leg. W.-C. Liao; 19 (TARI), Tianchih [Kit], 11.X.2012,
leg. L.-P. Hsu; 14 (NMNS), Tona trail [ #4#KiE], 30.1V.1998, leg. M. L Chan; 19
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Figures 7. Habitus of Paleosepharia yasumatsui (Kimoto). A Male, dorsal view B Ditto, ventral view

C Female, dorsal view.

(TARI), 20.111.2010, leg. U. Ong; Nantou: 18 (TARD), Huisunlinchang [FEHEMG,
26.1V.2014, leg. B.-X. Guo; 13 (TARI), same locality, 23.1V.2015, leg. Y.-T. Chung;
299 (NMNS), Lienhuachih [3##Ei1], 21.1V.1998, leg. M. M. Yang & H. T. Chan;
1J (TARI), Nanshanchi [Fg1117%], 25.VI1.2008, leg. W.-T. Liu; 19 (TARI), same lo-
cality, 7.IV.2010, leg. Y.-T. Wang; 18 (NMNYS), Peitungyenshan (bR 111], 23-25.
X.1998, leg. W. T. Yang; 13 (TARI), Pihu [F8]], 27.1X.2011, leg. J.-C. Chen; Ping-
tung: 23 (TARI), Jinshuiying [(Z/K&], 19.X1.2009, leg. J.-C. Chen; 1&' (TARI),
same locality, 12.IX.2011, leg. J.-C. Chen; 13 (TARI), same locality, 12.1V.2012, leg.
C.-E Lee; 19 (TARI), same locality, 27.IV.2014, leg. J.-C. Chen; 1& (TARI), Tahan-
shan (R 1L], 6.VIIL.2013, leg. Y.-T. Chung; 1 (TARI), Wutai [7% 3], 12.1V.2009,
leg. U. Ong; 29 % (TARI), same locality, 17.V.2009, leg. U. Ong; Taipei: 1§ (TARI),
Waulai [55], 4.111.2007, leg. S.-F. Yu; 18 (TARI), same locality, 17.V.2008, leg. M.-
H. Tsou; Taichung: 14 (TARD), Anmashan [#2551011], 22.111.2011, leg. C.-E Lee;
1J (TARI), same locality, 19.X.2011, leg. C.-E Lee; 14 (NMNS), Chiapaotai [fEf%
£1, 6.X11.1991, leg. Y. C. Shiau; 19 (TARI), Kukuan [#+#], 19.111.2014, leg. C.-F.
Lee; Tainan: 19 (TARI), Kantoushan [¥2¥H111], 20.X.2013, leg. W.-C. Liao; Taitung;
39Q (TARI), Lichia [F]3%], 9.IV.2016, S.-P. Wu; 283, 19 (TARI), Motien [ K],
5.X.2010, leg. C.-E Lee; 13, 19 (TARI), Wulu [% ], 5.X.2010, leg. M.-H. Tsou;
Taoyuan: 14 (TARI), Fuhsing [{8 %], 12.1V.2009, leg. M.-H. Tsou; 243 (TARI),
Hsiaowulai [ZN &3], 29.1X.2009, leg. M.-H. Tsou; 843 (TARI), same locality,
10.X.2009, leg. M.-H. Tsou; 1 (TARI), Lalashan [ 47 111], 26.X.2008, leg. M.-H.
Tsou; 14 (TARI), Paling [[2F%], 8.X1.2009, leg. M.-H. Tsou; 1 (TARI), Sankuang [
=], 17.X.2009, leg. Y.-L. Lin; 243 (NMNS), Shanpaling [ I [2F%], 26.VIIL.1987,
leg. I. C. Hsu; 19 (TARI), Tungyanshan [#HR 111], 20.IX.2007, leg. S.-F. Yu.
Diagnosis. Adults of 2 yasumatsui are similar to those of P formosana in possessing
two broad, distinctly margined transverse black bands on the elytra. However, males of
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Figures 8. Diagnostic characters of Paleosepharia yasumatsui (Kimoto). A Antenna, male B Antenna,
female € Penis, dorsal view D Penis, lateral view E Penis, ventral view F Endophallic spiculae, hooked
spiculae removed at right side G Abdominal ventrite VIII H Bursa sclerites, left sclerite in lateral view,

right sclerite in dorsal view | Spermatheca J Gonocoxae.

P yasumatsui are easily separated from those of P formosana by the absence of an anteri-
or, transverse black band near the suture (present in 2 formosana), and presence of clus-
ters of stout setae behind the scutellum (lacking stout setae in P formosana). Females
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of P yasumatsui are similar to those of P formosana but differ in the straight lateral
margin of the elytra and continuously arcuate, posterior black stripes (rounded elytra
and separated arcuate black stripes in P formosana). Males of P_formosana, P excavata,
and P yasumatsui are similar in possessing a broader penis (less than 6.0 times longer
than wide; more than 6.5 times in other species), bifurcate apex of tectum (acute apex
in other species), and lacking a pair of elongate, apically curved spiculae (such spiculae
present in other species). Males of P yasumatsui differ in having a deep notch at the
apex of the tectum (shallow notch at apex of tectum in other species), curved apex of
penis (recurved in other species), short, hooked spiculae 4/5 sizes of long spiculae (1/2
sizes of long spiculae in P excavata, 1/6 sizes of long spiculae in P formosana).

Description. Males. Length 5.2-6.0 mm, width 2.7-3.3 mm. General color red-
dish brown (Fig. 7A-B); antennae and legs black; scutellum reddish brown; elytra
yellow, with wide black stripe along lateral margins and suture extending from base
to apex; two transverse wide black bands at basal 1/3 and 2/3, anterior band abbrevi-
ated near suture. Antenna (Fig. 8A) filiform, ratio of length of antennomeres I to XI
1.0:0.3:0.6:0.8:0.9:0.9:0.9:0.8:0.8:0.7: 0.8; ratio of length to width from
antennomere [-X1 4.2:2.0:3.2:4.2:5.1:5.1:5.1:5.5:54:5.1:6.7. Pronotum
1.44-1.51 times wider than long; lateral margins slightly curved, basal margin slightly
curved, apical margin slightly concave; disc evenly convex, with reticulate microsculp-
ture and dense, minute punctures, and with one pair weak fovea at sides. Elytra sub-
parallel, gradually broadened towards apices; 1.45-1.49 times longer than wide; with
one pair of weak depressions near suture at basal 1/3; with paired clusters of long setae
behind scutellum; disc with dense, minute punctures; apex truncate. Penis (Fig. 8C-E)
elongate, 5.5 times longer than wide; parallel-sided, strongly widened at apical 1/3,
apically curved; tectum elongate from middle to near apex, parallel-sided; apex deeply
bifurcate; slightly recurved at basal 1/4 in lateral view; ventral surface with lateral areas
membranous. Endophallic spiculae complex (Fig. 8F) with one longest pair directed
anteriorly, another shorter pair of hooked spiculae; one pair of elongate rows of hooked
setae distal to base of longest spiculae, smaller near base; one paired cluster of short and
apically tapering setae near base; one pair of elongate rows of long, apically tapering
setae covered by hooked setae.

Females. Length 4.6-5.7 mm, width 2.6-3.1 mm. Similar to male (Fig. 7C); but
elytra lacking depressions and clusters of long setae, and anterior black band extend-
ing to suture, ratio of length of antennomeres I to XI (Fig. 8B) 1.0: 0.3 : 0.5: 0.9 :
0.9:0.8:0.9:0.9:0.8:0.7:0.9; ratio of length to width from antennomere I to
XI4.7:21:34:54:53:53:6.1:5.6:6.3:5.4:6.0. Gonocoxae (Fig. 8]) slen-
der, tightly conjunct from apical 1/3 to base; each gonocoxa with seven to eight setae
from apical 1/6 to apex, apex truncate. Ventrite VIII (Fig. 8G) medially and weakly
sclerotized with apical margin curved, with dense, short setae at apex, and several long
setae at sides, spiculum extremely elongate. Spermathecal receptaculum (Fig. 8I) swol-
len; pump extremely slender and curved; sclerotized spermathecal duct slender. Bursa
sclerites (Fig. 8H) elongate and apically tapering, two elongate rows of stout setae at
sides; slightly curved in lateral view.
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Food plants. Saxifragaceae: [tea parviflora Hemsl.; Betulaceae: Alnus formosana
(Burkill ex Forbes & Hemsl.) Makino; Symplocaceae: Symplocos wikstroemiifolia Hay-
ata (Lee and Cheng 2010).

Distribution. Endemic to Taiwan.

Key to Taiwanese species of the genus Paleosepharia

1 Elytra black, with one pair of inwardly curved white stripes (Fig. 4D, F) ......
.............................................................................................. P. nantouensis
- Elytra yellow, with black stripes along outer margins and transverse black

BaANAS et 2
2 Only one transverse black band on elytra (Fig. 1A, 1C) ................ P amiana
Two transverse black bands on elytra .........ccoeoiviiiniiniiiiccce 3
3 Transverse black bands on elytra slender and weakly margined; tibiae reddish
brown (Fig. 1D, F) c.cooiiiiiiiiiiiiiiiiicccccs P excavata
- Transverse black bands on elytra broad and distinctly margined; tibiae black.... 4
4 Anterior transverse black bands reduced near suture, cluster of stout setae
behind scutellum present in males (Fig. 7A); elytra straight, with posterior
transverse black band continuously arcuate (Fig. 7A, C) ......... P. yasumatsui

- Anterior transverse black bands connected and lacking cluster of stout setae
behind scutellum in males (Fig. 4A); elytra rounded, with posterior transverse
black bands separately arcuate by suture (Fig. 4A, C)............... P, formosana

Discussion

All species considered in this study definitely belong within Paleosepharia. This con-
clusion is based on the presence of subscutellar incised ridges on the elytra in males
and the continuous elytral epipleurae and truncate apices. In males, the aedeagi of
all species possess one paired cluster of short, basally hooked setae and one pair of
elongate rows of slender and apically tapering lateral setae. Additionally, they possess
two pairs of strongly sclerotized spiculae as Rizki et al. (2016) stated. An additional
pair of elongate rows of large hooked spiculae from the apex to midpoint of the
spiculae complex are found in males of P formosana, P excavata, and P yasumatsui.
An additional pair of extremely long, slender and apically curved speculae are found
in males of P amiana and P nantouensis. However, the two moveable spines formed
by the eighth tergites are not found in these Taiwanese species. Wagner and Bieneck
(2012) speculated that the apically incised tectum is good character to separate Pale-
osepharia from other genera, but in Taiwanese species part of them (2 excavata, P
formosana, and P yasumatsui) share this character. This character is not special for
Paleosepharia. Additionally, the shapes of male aedeagi in Paleosepharia are character-
istic: they recurve dorsally, not ventrally as in members of Monolepta. Female geni-
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talic characters are similar and less diagnostic for species identification. However, the
shape and number of bursal sclerites are unique and may prove to be synapomorphic
for the genus.
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Abstract

A new species of Arthromelodes Jeannel, A. choui sp. n., is described from northern Taitung, Taiwan,
representing the first record of the genus in China. The species is distinctive, and may be readily separated
from its congeners by the unique structures of male tergite 1(IV), and the aedeagus.

Keywords
Arthromelodes, China, new species, Pselaphinae, Taiwan, taxonomy

Introduction

The genus Arthromelodes Jeannel of the pselaphine tribe Batrisini is a group of modestsize
containing 21 species and subspecies distributed in Japan (20 spp.) and Vietnam (1 sp.)
(Jeannel 1954, 1957-1958; Nomura 1991; Arai 2002). This genus was included in
Jeannel’s fifth division of the Batrisina (Jeannel 1958, 1959) and Nomura’s ‘Batrisocenus
complex of genera’ (Nomura 1991) of Asian Batrisini, where members share a median
and a pair of lateral longitudinal sulci, and a complete transverse antebasal sulcus on
the pronotum, the lack of lateral or discal spines on the pronotum, the presence of two

Copyright Zi-WeiYin. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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basal foveae on each elytron, and an elongate abdominal tergite 1(IV). Arthromelodes
resembles Batrisocenus Raffray (also Physomerinus Jeannel and Batriscenaulax Jeannel)
and Batrisceniola Jeannel in most external features (probably due to extensive homoplasy
of characters), and under current definition may be separated from the former only by
the aedeagus with a moderately developed basal capsule (capsule is strongly reduced
in Batrisocenus; e.g., Chandler 2001: 264), and from the latter by the lack of a median
bunch of erect setae on tergite 4(VII) (bunched setae are present on tergite 4 in both
sexes of Batrisceniola; e.g., Yin and Li 2014). Within Arthromelodes, species are usually
easy to determine thanks to the distinct sexual modifications of the male metatibiae
(usually present), and of abdominal tergites 1(IV) and 4(VII).

A large series of pselaphine beetles collected in Taiwan by Dr. Wen-I Chou was
recently sent to me for identification. A majority of the specimens belong to four spe-
cies: Cratna abdominalis Lobl (347 specimens), Taiwanophodes minor Hlavac (282 spec-
imens), Pselaphodes linae Yin & Li (123 specimens), and Batraxis splendida Nomura
(31 specimens); the rest include a Labomimus sp. (36 specimens), a Batrisoschema sp.
(2 specimens), and a new species of Arthromelodes (8 specimens), representing the first re-
cord of this genus in China, which is described and compared to similar congeners here.

Materials and methods

The type series is deposited in the Insect Collection of the Shanghai Normal University,
Shanghai, China (SNUC), and the National Museum of Natural Science, Taichung,
Taiwan (NMNS). The collecting data of the material are quoted verbatim; information
not included on the label is placed in parentheses. Following Chandler (2001), the
abdominal tergites and sternites are given Arabic numerals for visible sclerites, and Ro-
man numerals indicate the morphological position. Habitus image (Fig. 1A) was taken
using a Canon 5D Mark III camera in conjunction with a Canon MP-E 65 mm {/2.8
1-5x Macro Lens, and a Canon MT-24EX Macro Twin Lite Flash was used as light
source. Images of the morphological details (Fig. 1B—G) were produced using a Canon
G9 camera mounted on an Olympus CX31 microscope under transmitted or reflected
light. Zerene Stacker version 1.04 was used for image stacking. All images were edited

and grouped in Adobe Photoshop CS5 Extended.

Taxonomy

Arthromelodes choui sp. n.
http://zoobank.org/619D8A25-690D-472A-9346-82C1E465F684
Fig. 1

Type material (8 specimens). Holotype: CHINA: ' “Taiwan, Taitung County (5 %<
H), Haiduan Township (i3 2 ), Lidao (FI##), 23°10'55"N, 120°57'53"E, 1150 m,
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Figure 1. Arthromelodes choui sp. n., male. A habitus B head and pronotum € metaventrite, showing laminar
projections at the middle D apex of mesotibia E tergite 1(IV), showing abdominal modification F~G Aedeagus,
in lateral (F), and ventral (G) view. Scale bars: 0.5 mm (A); 0.2 mm (B, E); 0.1 mm (C, F=G); 0.05 mm (D).

24.iii.2017, light trap, Chou Wen-I leg.” (in SNUC). Paratype: CHINA: 7 ', same
collecting data as the holotype (5 in SNUC, 2 in NMNS).

Diagnosis of male. Body length slightly more than 2 mm; metaventrite with pair
of laminar projections; abdominal tergite 1(IV) with large cavity at posterior half,
lateral setiferous patches composed of short setae and weakly demarcated; legs lack-
ing modifications, except mesotibia with distinct apical spur; aedeagus with median
lobe strongly curved rightwards apically, dorsal lobe erect, and strongly narrowed and
curved downwards at apex.

Description. Male (Fig. 1A). Length 2.09-2.22 mm; body reddish-brown,
maxillary palpi and tarsi lighter. Head and pronotum (Fig. 1B) sparsely punctate.
Head slightly wider than long, length from anterior margin of clypeus to head base
0.40-0.42 mm, width across compound eyes 0.44-0.47 mm; each eye composed
of about 30 facets. Antennal clubs loosely formed by apical three antennomeres.
Pronotum about as long as wide, length along midline 0.46-0.48 mm, maximum
width 0.44-0.48 mm; lateral margins rounded at middle, constricted and nearly
parallel at basal 1/3. Elytra wider than long, length along suture 0.66-0.72 mm,
maximum width 0.77-0.83 mm; shallow discal striae reaching past 3/4 of elytral
length; marginal sulcus complete; with slight denticle at humeral angle. Metaventrite
with one pair of laminar projections (Fig. 1C) at middle. Mesotrochanter slightly
protuberant at ventral margin; mesotibia with distinct apical spur (Fig. 1D). Abdomen
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slightly narrower than elytra, length of dorsally visible part posterior to elytra along
midline 0.57-0.60 mm, maximum width 0.65-0.68 mm; tergite 1(IV) (Fig. 1E) much
longer than 2—4 (V-VII) combined, deeply and broadly concaved at posteromedian
portion, anterior margin of cavity angularly protruding posteriorly, with two pairs of
secretory setae, elongate setae along lateral margins pointed posteromedially, bottom
of cavity glabrous, with two pairs of secretory setae at middle and at sides, with one
large nodule located posterior of cavity, setiferous lateral patches composed of short
setae and weakly demarcated. Aedeagus (Fig. 1F-G) asymmetric, length 0.37 mm;
median lobe strongly curved rightwards apically, capsule with distinct basoventral
projection; parameres fused and reduced to ventral membrane; dorsal lobe erect,
strongly narrowed and curved downwards at apex.

Female. Unknown.

Comments. Using the key in Nomura (1991), Arthromelodes choui would key out
at couplet 9 with A. sinuatipes Nomura and A. aizuanus Nomura. These three species
share the presence of a cavity on male tergite 1(IV), a nodule placed posterior to the
cavity, as well as a pair of setiferous patches lateral to the cavity. Arthromelodes choui
may be readily separated from A. sinuatipes by the less laterally expanded margins of
tergite 1, the less demarcated setiferous patches, the sinuate anterior margin of tergal
cavity, and the much less transverse basal capsule of the aedeagus; and from A. ai-
zuanus by the much larger abdominal cavity, the broader and less demarcated setifer-
ous patches, and much shorter basoventral projection of the aedeagus. A similar tergal
cavity and nodule are also present in A. dilatatus (Raffray) (with four subspecies), but
this species can be easily characterized by the distinct lateral expansions at sides of
tergite 1(IV), while the new species lacks such structures. Arai (2002) described A.
watanabei Arai from Honshu, Japan, and this species may be separated from A. choui
by the cavity on tergite 1 being much smaller and shallower, and by the form of the
aedeagus (Arai, 2002: figs 1, 6-7). According to the description and figures in Jean-
nel (1954: 249), A. choui may be well-separated from A. carieri Jeannel (type species
of Arthromelodes) from Vietnam again by the different structures of the male tergal
cavity and aedeagus.

Distribution. Southern China: Taiwan.

Etymology. The specific epithet is dedicated to my friend Wen-I Chou, a Taiwan-
ese specialist of Cerambycidae, who collected the type series of the new species.
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Abstract

The Antispila species feeding on Vitaceae from Shandong Peninsula, China are treated. Antispila kuny-
uensis Liu, sp. n., feeding on Ampelopsis humulifolia, is described as new to science, and A. uenoi Kuroko,
1987, feeding on Vitis amurensis, is recorded as new for China. Vitis amurensis is documented as a new
host plant for A. uenoi. The adult male and female, host plant and typical patterns of leaf-mines of both
species are illustrated, as are male and female genitalia and venation. The venation and the paired tufts of
scales on the 7* abdominal segment in male are illustrated for A. uenoi for the first time. DNA barcodes

of both species are also provided, together with a neighbor-joining tree for facilitating species delimitation.

Keywords
Ampelopsis, Antispila, China, DNA barcode, Heliozelidae, Lepidoptera, new species, Shandong Peninsula, Vizis
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Introduction

The family Heliozelidae comprises 126 described species in 12 genera (van Nieukerken
etal. 2011, 2012, van Nieukerken and Geertsema 2015, Liu and Wang 2017), with the
largest diversity in North America and Australia. The Heliozelidae were only recently
recorded as new for China, with one formally published species (Liu and Wang 2017),
but also several database records in BOLD (http://www.boldsystems.org). However,
the knowledge of Chinese Heliozelidae is slowly increasing, and two more species
feeding on Vitaceae are described in the present paper. Vitaceae comprises an important
group of hosts for Heliozelidae, especially for the genus Antispila Hiibner, 1825 (van
Nieukerken et al. 2012). Eleven out of the 20 Palearctic and Oriental species of Antispila
feed on Vitaceae (Meyrick 1926, Kuroko 1961, 1987, van Nieukerken et al. 2012,
van Nieukerken and Geertsema 2015).

Shandong Peninsula is located in the east of China, facing the Korean Peninsula
across the Yellow Sea. Although located in a relatively developed region, the arthropod
diversity is still rather poorly known and lacks systematic work, so new species, espe-
cially small-sized ones, can still be discovered. Here, we discovered two species of the
leaf-mining genus Antispila during an ongoing biodiversity exploration in Shandong
Peninsula. One of these is a new species, the other one, A. uenoi Kuroko, 1987 is new
for China. Both are described here in detail, increasing the number of known species
of the genus Antispila in China to three.

Material and methods

Leaves with active mines were placed in small plastic bags for rearing. After the shields
had been exscinded and the larvae had left the mines, leaves with vacant leaf-mines
were dried in a plant press. The larval shields, the corresponding adults, and the vacant
leaf-mines were identically coded.

Genitalia and wings were dissected and mounted according to the methods in-
troduced by Li (2002), but stained with Eosin Y and/or Chlorazol Black. Illustrations
were prepared by using a Leica DM 1000 microscope. Adult photographs were taken
with a Leica S6D stereo microscope. Photographs of the host plants and leaf-mines
were taken in the field using a Canon EOS 650D camera plus a Macro Lens, and
enlarged photographs of leaf-mines were taken with the Leica S6D stereo microscope.

DNA was extracted from adult specimens preserved in 95% ethanol in Shandong
Normal University, Jinan, China, with the whole body skeleton including genitalia and
wings preserved as vouchers (Knélke et al. 2005). Protocols for total DNA extraction and
mitochondrial COI gene amplification followed that described in our previous study (Liu
and Wang 2017). The sequence data used in this study have been deposited in GenBank
and in the BOLD database, a public dataset “DS-ANTIVIT” (https://doi.org/10.5883/
DS-ANTIVIT). Sequences were aligned using the MUSCLE model and genetic distance
estimation was analyzed using the Kimura 2-Parameter model in BOLD.
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Terminology for adults follows van Nieukerken et al. (2012); the term canalis spi-
ralis of female genitalia follows Kuroko (1987). The classification of the host plants is
based on APG (2016), and plant scientific names follow The Plant List (2013).

All the specimens examined, including the holotype of the new species, are de-
posited in the Zoological Collection of Shandong Normal University (SDNU). The
type depository of A. uenoi Kuroko, 1987, collection of the Entomological Laboratory,
University of Osaka Prefecture, is abbreviated as UOP.

Taxonomy

Antispila kunyuensis Liu, sp. n.
http://zoobank.org/25296AE0-2076-4A19-913B-617825812FF4
Figs 1,2, 6,9, 11-15, 26-29, 34-38

Type material. Holotype. &, China, Shandong Province, Yantai, Mt. Kunyu Na-
tional Nature Reverse, 121.740°E, 37.292°N, 400 m, larva coll. 2017.vi.28, mine
on Ampelopsis humulifolia, emerged viii.06, collector Bin Jiang, genitalia no. SDNU.
LIU0014, registered no. SDNU.YT170601.2. Paratypes. 33, 39, genitalia nos.
SDNU.LIU00094, SDNU.LIU00169, SDNU.LIU0044, DNA voucher slide no.
SDNU.LIU0013% (whole body on one slide), registered nos. SDNU.YT170601.1,
SDNU.YT170601.3-6, other data same as holotype.

Other material. Leaf-mine. Shandong Province: Yantai, Mt. Kunyu National
Nature Reverse, 121.740°E, 37.292°N, 400 m, vacant mine coll. 2016.vii.31, on
Ampelopsis humulifolia, collector Tengteng Liu & Encui Wang, registered no. SDNU.
YT160761-7, YT160785.

Diagnosis. Two Antispila species, A. ampelopsia Kuroko, 1961 and A. orbiculella
Kuroko, 1961, are known to feed on Ampelopsis, and both associate with the same species,
A. brevipedunculara. Antispila kunyuensis can easily be distinguished from A. ampelopsia
by the fine features of the phallus and the ovipositor, and from A. orbiculella by the two
separate basal spots that are joined forming a transverse fascia in the forewing.

Description. Adult (Figs 1, 2, 6). Forewing length 1.7-2.1 mm. Head silvery gray,
with reddish reflection, more apparent on front. Antennae dark fuscous, silvery gray
on distal two segments. Labial palpus silvery gray, pointed apically. Thorax and tegula
dark fuscous. Legs gray, with blackish gray pigmentation outer surface. Forewing dark
fuscous, with strong reddish reflection; two pairs of opposite triangular silvery spots on
costa and dorsum, the inner pair with costal spot before middle, dorsal spot at basal
1/4, the outer pair with costal spot at 3/4, dorsal spot largest, near tornus; cilia uni-
colorous with forewing on basal 3/4, whitish gray on distal 1/4. Hind wing dark gray,
cilia darker. Abdomen dark gray dorsally, yellowish gray ventrally.

Venation (Fig. 9). Forewing with Sc reaching before middle on costa; R, from 2/5
on upper margin of cell to costal 3/5, Rs, from distal 1/7 on upper margin of cell to
costal 3/4, Rs, from beyond distal end of cell, Rs, , reaching costa before apex; cell tri-
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Figures 1-8. Adult of Antispila species. | A. kunyuensis, holotype, male, SDNU.QD170705.1 2 A. ku-
nyuensis sp. 0., paratype, female, SDNU.YT170601.4 3 A. uenoi, male, SODNU.QD170705.1 4 A. uenoi,
female, SDNU.QD170705.3 5 A. uenoi, female, SDNU.QD170707 6 A. kunyuensis, male, paratype,
ventral view of forewing indicating bristles of retinaculum, SDNU.YT170601.3 7 A. uenoi, ventral view

of forewing indicating bristles of retinaculum 8 A. uenoi, male, indicating paired tufts of slender scales on
the 7% abdominal segment, photographed during dissection in water, SDNU.QD170705.1. Scale bars:

1.0 mm.

angular distally; M, stalked with Rs, ,, to termen near apex, M, | from near distal end
of cell; CuA from distal 1/6 of lower margin of cell; A, , to beyond middle of dorsum.
Hindwing with Sc to costal 3/5, R+M ending in 3 branches: Rs to costa near apex, M,



Leaf-mining Antispila on Vitaceae in Shandong, China 53
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Figures 9-10. Wing venation of Antispila species. 9 A. kunyuensis, paratype, female, SDNU.LIU0013
10 A. uenoi, male, SDNU.LIU0012.

and M, to dorsum; Cu to middle of dorsum; A, weak. Male with one long frenulum,
female bearing two shorter frenular bristles.

Male genitalia (Figs 11-15). Tuba analis developed (Fig. 12). Uncus bar-shaped,
protruded towards posteriorly at middle. Vinculum shorter than phallus, slightly rec-
tangular on anterior margin. Valva more or less triangular, digital process long and
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Figures 11-15. Male genitalia of Antispila kunyuensis. 11 whole genitalia, SDNU.LIU0014 12 tegumen,
SDNU.LIU0009 13 valva, same slide as 12 14 phallus, lateral view, SDNU.LIU0044 15 enlarged distal part
of phallus, same slide as 14.



Leaf-mining Antispila on Vitaceae in Shandong, China 55

Figures 16-18. Male genitalia and abdomen of Antispila uenoi. 16 whole male genitalia, unrolled,
SDNU.LIU0015 17 abdomen, ventral view, notice the tuft of slender scales on the 7 segment, left tuft
detached, same slide as 16 18 enlarged view of tuft of slender scales, same slide as 16.

narrow, almost same length as valva, pecten on pedicel, with nine comb teeth (Fig. 13).
Juxta half as long as phallus, densely covered with small teeth on basal 2/5, anterior ar-
row pointed on basal corners. Phallus nearly as long as length of vinculum + tegumen,
narrowed anteriorly (Fig. 11); phallotheca with five to six strong teeth and a group of
smaller sharp-pointed teeth, with a cluster of smaller spines at base of juxta; distal part
with a mushroom-shaped process and a straight process ventrally (Figs 14, 15).

Female genitalia (Figs 26-29). Ovipositor with three cusps at either side, with
basal one largest and middle one smallest (Fig. 28). Vestibulum round, more or less
sclerotized (Fig. 29). Corpus bursae membranous.

DNA barcode. One DNA barcode from a paratype was obtained. A neighbor-
joining tree, covering most Asian Antispila species and other Vitaceae-feeding species,
was generated for facilitating species delimitation (Fig. 33).
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Figures 19-25. Male genitalia of Antispila uenoi. 19-23 SDNU.LTU0011 19 tegumen and vinculum,
20 valva 21 enlarged view of comb 22 tegumen 23 phallus, lateral view 24 enlarged view of spines on
base of juxta, SDNU.LIU0012 25 same part as 24 under a shallow focus.
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Host plant. Ampelopsis humulifolia Bunge (Figs 34, 35). The placement of the
leaf-mines is variable (Figs 36—38), from the base to the apex of a leaf, from absolutely
along veins to between but not touching veins. This results in variably-shaped blotch
mines, but the majority of blotches are more or less round (Figs 38, 42—45). Frass pri-
marily occupies the opposite side of the cut-out in round blotch mines, or occasionally
disperses throughout the mine (Fig. 37), but always in a broad medial band in wide
gallery mines (Fig. 38). This species overwinters as a prepupa in the shield. A single
generation per year was observed at the type locality.

Distribution. China (Shandong).

Etymology. The specific name is derived from the type locality of the new species,
Mt. Kunyu, representing the most famous nature reserve in Shandong Peninsula, fo-
cusing on forest ecosystem conservation.

Antispila uenoi Kuroko, 1987
Figs 3-5, 7, 8, 10, 16-25, 30-31, 39-41, 4649

Antispila uenoi Kuroko, 1987: 113. TL: Japan (Iwate Prefecture). TD: UOP.

Material examined. China: 2, 39, Mt. Laoshan, Qingdao, Shandong Province,
120.609°E, 36.204°N, 400 m, larva coll. 2017.vii.01, mine on leaf serration of Vitis
amurensis, case made vii.03, emerged vii.15, collectors Tengteng Liu and Nan Wang,
genitalia no. SDNU.LTU0008?, SDNU.LIU0015&, DNA voucher slide no. SDNU.
LIU0011& (whole body on one slide), registered no. SDNU.QD170705.1-3; 24,
2%, Mt. Laoshan, Qingdao, Shandong Province, 120.609°E, 36.204°N, 400 m, larva
coll. 2017.vii.01, mine on leaf basal area, case made vii.03, emerged vii.15, genita-
lia no. SDNU.LIU00439, DNA voucher slide no. SDNU.LIU0012¢ (whole body
on one slide), collectors Tengteng Liu and Zhenquan Gao, registered nos. SDNU.
QD170707, SDNU.QD1707.1-2.

Diagnosis. Kuroko (1987) gave a detailed diagnosis to distinguish A. uenoi from
A. ampelopsia.

Description. Adulr (Figs 3-5, 7). Forewing length 1.6-1.8 mm. Head silvery gray,
with reddish and purple reflection. Antennae dark fuscous, silvery on distal two seg-
ments. Labial palpus silvery gray, pointed apically. Thorax and tegula dark fuscous. Legs
black, with whitish gray pigmentation on distal part of tarsomeres. Forewing blackish
fuscous, with strong purple reflection; an oblique silvery fascia from before middle on
costa to basal 1/4 on dorsum, a triangular silvery spot on costal 3/4, with a similar one
opposite to it near tornus; cilia unicolorous with forewing on basal 3/4, whitish gray
on distal 1/4. Hind wing gray, cilia darker. Abdomen dark gray dorsally, gray ventrally.

Female with forewing patterns more distinct (Figs 4, 5).

Venation (Fig. 10). Forewing with Sc reaching before middle on costa; R from
2/5 on upper margin of cell to costal 3/5, Rs, from distal 1/7 on upper margin of cell to
costal 3/4, Rs, from well beyond distal end of cell, Rs, , reaching costa before apex; cell
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w10

29

Figures 26-29. Female genitalia of Antispila kunyuensis. 26 female genitalia, SODNU.LIU0016 27 fe-
male genitalia, SDNU.LIU0013 28 detail of ovipositor tip, same slide as 26 29 detail of vestibulum, same
slide as 26.
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Figures 30-32. Female genitalia of Antispila uenoi. 30 female genitalia, SDNU.LIU0043 31 posterior

apophyses and ovipositor tip, same slide as 30 32 detail of ovipositor tip, same slide as 30.

truncated distally; M, stalked with Rs, ,, to termen near apex, M, | from lower corner
of distal end of cell; CuA from distal 1/7 of lower margin of cell; A, to beyond middle
of dorsum. Hindwing with Sc to beyond middle of costa, R+M ending in 4 branches:
Rs to costa, M to dorsum near apex, M, and M, to dorsum; Cu to middle of dorsum;
A, , weak. Male with one long frenulum, female bearing two shorter frenular bristles.

Male genitalia (Figs 16-25). Tuba analis developed. Uncus bar-shaped, with two pa-
pillae bearing two short setae each at middle, bearing one long and a few shorter setae
laterally (Fig. 22). Vinculum shorter than phallus, rounded on anterior margin. Valva
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Antispila ampelopsia RMNH.INS.24542|Japan
| P! pelopsial |Jap:

Antispila ampelopsia|RMNH.INS.30326|Japan

Antispila hydrangifoliella RMNH.INS.30134|South Korea

Antispila cleyerella RMNH.INS.24532|Japan

Antispila hikosana|RMNH.INS.24540|Japan

| Antispila HydrangeaTaiwanRMNH.INS.29377|Taiwan
Antispila|] RMNHL.INS.29237|South Korea

Antispila kunyuensis|SDNU.LIU0013|China

Antispila distyliella] RMNH.INS.24537|Japan

Antispila treitschkiella RMINH.INS.11856|Netherlands

Antispila corniella RMNH.INS.24535|Japan

Antispila si is|SDNU_JN150954|China

Antispila Ampelopsis.cantTaiwan|RMNH.INS.29436|Taiwan

Antispila ampelopsis.brevTaiwan RMNH.INS.29431|Taiwan

Antispila metallellaRMNH.INS.24371|Netherlands

Antispila purplella RMNH.INS.24529|Japan

Antispila tateshinensis| RMNH.INS.29823|Japan

Antispila CornusJapan|RMNH.INS.29809|Japan

IAn tispila isabella| RMNH.INS.18569|United States

|An tispila isabella| RMINH.INS.18658|United States

Antispila petryil RMNH.INS.24372|Greece

Antispila uenoi RMNH.INS.24531|Japan|Paratype

Antispila uenoi|SDNU.LIU0011|China

2%
- Antispila uenoilSDNU.LIU0012|China

Figure 33. Neighbor Joining Tree, based on DNA barcodes of Antispila species, especially Vitaceae-
feeding and Asian species.

semicircular on ventral margin, digital process about half the width of valva, pecten with
12 comb teeth (Figs 20, 21). Juxta longer than half length of phallus, anterior arrow
broad and almost semicircular. Phallus as long as length of vinculum + tegumen, narrowed
anteriorly; phallotheca with groups of spines, more concentrated and larger ventrally
(Figs 24, 25); distal part with two processes ventrally, one large and curved, the other V-
shaped with one branch larger than the other, two smaller similar processes dorso-apically,
one less sclerotized and curved process at apex with several membranous teeth ventrally
(Fig. 23). Paired tufts of slender scales on the 7" abdominal segment (Figs 8, 17, 18).

Female genitalia (Figs 30-32). Ovipositor with six cusps at either side, with api-
cal three smaller, tip distinctly indented (Fig. 32). Vestibulum membranous, with a
sclerotized granule and a weak circular ring surrounding opening of canalis spiralis
(Fig. 30). Corpus bursae membranous.

DNA barcode. Two DNA barcodes were obtained (Fig. 33). A partial DNA bar-
code of 268 bp generated from a paratype of A. uenoi (RMNH.INS.24531) was used
for identification of the Chinese specimens. The genetic distance between the Chinese
specimens and the paratype is 1.53%.
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Figures 34-41. Host plant and leaf-mines of Antispila species. 34-38 A. kunyuensis 34 Host plant, Am-
pelopsis humulifolia 35 unripe fruits of A. humulifolia 36-38 leaf-mines 3941 A. uenoi 39 Host plant,
Vitis amurensis 40 leaf-mines along leaf margin, indicated by red arrows 41 leaf-mine with a dead larva.
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Figures 42-49. Leaf-mines of Antispila species. 42—45 A. kunyuensis, fig. 42 is the identical mine to
Fig. 37, one dead larva and a parasitoid, most likely a species of Eulophidae in Figure 45 46—49 A. uenoi,
leaf-mines occupying leaf serration and apical area in Figures 4648, leaf-mine occupying leaf basal area

in Figure 49.
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Host plants. Vitis amurensis Rupr. (Fig. 39), V. coignetiae Pulliat ex Planch. and
V. labruscana L.H. Bailey (Kuroko 1987). Vitis amurensis is recorded here as a new host.

Biology. Leaf-mines on Vitis amurensis can occupy serrations along the leaf margin
(Figs 40, 41, 46-48) or the leaf basal area (Fig. 49) in an almost equal proportion,
calculated from our rearing data (5 : 4); no other placements (e. g. leaf central area)
of mines were observed, although in Japan the majority of mines occupy the apical or
marginal area of the leaves on other hosts (Kuroko 1987). Frass often dispersed along
mines (Figs 47-49). This species overwinters as a prepupa in the shield. Two genera-
tions probably occur in Shandong Peninsula.

Distribution. China (Shandong), Japan: Honshu. The host plant Vizis amurensis
is widespread in the northeast and eastern parts of China (Chen et al. 2007), Eastern
Russia (Afonin et al. 2008), Japan: Honshu and Korea (Ohwi 1965). A much wider
distribution of the moth is expected, where its host plants occur.

Remarks. This species is newly recorded in China. The venation and the paired tufts
of scales on the 7* abdominal segment in male are illustrated for A. uenoi for the first time.

Discussion

In the Miocene, the arthropod diversity of Shandong Peninsula was quite rich, which is
well documented by numerous fossil records from Shanwang, Shandong province (Zhang
1989, 1994). During the last centuries, the Yellow River shifted its mouth a number of
times and finally diverted to the Bohai Sea in 1855 (Cheng and Xue 1997, Wang et al.
2010). Both long-term historical and recent regional processes may have significantly
influenced the species richness of Shandong Peninsula, which makes this peninsula an
interesting region for biogeographical and biodiversity studies (e.g., Zheng et al. 2009).
Heliozelidae, together with other small-sized Lepidoptera species, are expected to experi-
ence an increase in species richness upon a deeper exploration of this region, as will be the
case for all of China. For instance, in Argyresthiidae, the number of species increased from
14 to 64 after the study by Liu et al. (2017). This would be true when considering the host
preference of the heliozelids and the rich diversity of Vitaceae and many other host families
in China. Take Vitaceae for example. A majority of Antispila species show a specific host
preferences for Vitaceae and Cornaceae (Milla et al. 2017, van Nieukerken et al. 2018),
and there are 146 species of Vitaceae distributed in eight genera in China, with 87 endemic
species, which are mostly native to central, south, and southwest China (Chen et al. 2007).
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Abstract

A new cave-dwelling fish, Triplophysa anshuiensis, is described here based on specimens collected from
a karst cave in Guangxi Zhuang Autonomous Region, China, interconnected with the Hongshui River
system, a tributary of the Xijiang River in the Pearl River (Zhu Jiang) Drainage. The species can be
distinguished from its congeners by a combination of morphological characters. A key to the cave-dwelling
species of Triplophysa in the Xijiang River is provided.

Keywords
cave fish, Guangxi, new species, Triplophysa

Introduction

Triplophysa is an ecologically important and taxonomically challenging genus,
distributed in lakes, rivers, and streams of the Qinghai-Tibet Plateau and adjacent
region. The genus is diagnosed by a marked sexual dimorphism. In males the dorsal
surface of the outer pectoral-fin rays are thickened, broadened, and covered by breeding
tubercles; breeding tubercles are also present on the sides of the head, extending from
the eye almost to the insertion of the maxillary barbels. Even though Barbatula species

Copyright WuTie-Jun et al. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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share the same sexual dimorphism, 7riplophysa can be distinguished by close together
nostrils in contrast to widely separated nostrils in Barbatula (Banirescu and Nalbant
1968, Zhu 1989, Ren et al. 2012).

The distribution area of the genus extends westward to the Aral Sea Basin and
interior drainages of Baluchistan and north-westward to western Mongolia and
Republic of Tuva in Russia (Zhu 1989). In China, in addition to the Qinghai-Tibetan
Plateau and Inner Mongolia, 7riplophysa also occurs in Beijing, Shanxi, Sichuan,
Yunnan, Chongging, Hunan, Hubei, Guizhou, and Guangxi (Chen et al. 2009). The
Guangxi Zhuang Autonomous Region lies in southern China where karst caves and
subterranean streams are a dominant geological feature. The diversity of species is very
high in many isolated rivers, especially in caves. So far, 27 cave-dwelling species in the
genus Triplophysa have been described in China (Romero et al. 2009, Kottelat 2012,
Lan et al. 2013, Yang et al. 2016, Li and Li 2017, Li and Lan 2017, Liu et al. 2017).
According to Lan et al. (2013), these species can be placed into three groups according
to their eye development, viz. normal eyes, reduced eyes, or no eyes. Of the 27 species,
23 are recorded from Xijiang River. Among them, ten species belong to the group with
normal eyes, including 7. aluensis Li & Zhu, 2000, 7. flavicorpus Yang, Chen & Lan,
2004, T huapingensis Zheng, Chen & Yang, 2012, 7. longipectoralis Zheng, Du, Chen
& Yang, 2009, 7" nandanensis Lan, Yang & Chen, 1. nasobarbatula Wang & Li, 2001,
1 tianxingensis Yang, Li & Chen, 2016, 1" xiangshuingensis Li, 2004, 1. yunnanensis
Yang, 1990, and 7. zhenfengensis Wang & Li, 2001. Five species belong to the group
with reduced eyes, namely 7. langpingensis Yang, 2013, 1 luochengensis Li, Lan, Chen
& Du, 2017, T macrocephala Yang, Wu & Yang, 2012, 7. tianeensis Chen, Cui & Yang,
2004, and 7. tianlinensis Li, Li & Lan, 2017. The group without eyes includes eight
species, namely, 7. dongganensis Yang, 2013, 1. fengshanensis Lan, 2013, T gejiunensis
Chu & Chen, 1979, T. huanjiangensis Yang, Wu & Lan, 2011, 7. lihuensis W, Yang &
Lan, 2012, 7. longibarbata Chen, Yang, Sket & Aljancic, 1998, 7. giubeiensis Li & Yang,
2008, and 7. shilinensis Chen & Yang, 1992 (Zheng et al. 2012, Lan et al. 2013, Zhang
and Zhao 2016, Li and Li 2017, Li and Lan 2017). In May 2012, two specimens of
nemacheiline loach were collected from a karst cave in Anshui Village, Lingyun County,
Guangxi Zhuang Autonomous Region, China. These specimens represent a new species

of Triplophysa, which is described herein.

Materials and methods

Specimens were preserved in 8 % formalin and are maintained at the Kunming Natural
History Museum of Zoology, Kunming Institute of Zoology (KIZ), Chinese Academy
of Sciences. Counts and measurements follow Kottelat (1990), except for the median
caudal-fin length, which is the length of the shortest branched caudal-fin ray. Meas-
urements were made point-to-point with digital calipers recorded to 0.1 mm. Abbre-
viations: P -A, distance between pelvic-fin origin and anal-fin origin; P,-P,, distance
between pectoral-fin origin and pelvic-fin origin.
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Data on 7. huanjiangensis, T. fengshanensis, and 1. dongganensis are cited from Lan
etal. (2013). Data on 7 xiangshuingensis and 1. zhenfengensis are from Li (2004) and
Wang and Li (2001), respectively. Other comparative species were measured at KIZ,
Chinese Academy of Sciences.

Results

Triplophysa anshuiensis sp. n.
http://zoobank.org/4E1C8A91-8F51-46F2-B66D-99BIE7CISEAB
Figures 1-3; Table 1

Type specimens. Holotype. Kunming Natural History Museum of Zoology, Kunming
Institute of Zoology, Chinese Academy of Sciences, Kunming, KIZ2012005747, 65.2
mm standard length, Anshui Village, Lingyun County, Guangxi Zhuang Autonomous
Region, China; 24.3632N, 106.7412E, Altitude 719 m; collected by J. H. Lan, 12 May
2012. Paratypes. Kunming Natural History Museum of Zoology, KIZ 2012005746,
68.5 mm SL; collected with holotype.

Diagnosis. 77iplophysa anshuiensis can be distinguished from all species of Triplophysa
by the following combination of characters: eyes absent, gill rakers absent in outer row
and eight gill rakers in inner row on first gill arch, 14 branched caudal-fin rays, body
scaleless, tips of depressed pectoral fins not reaching pelvic-fin origin, 12—13 preoperculo-
mandibular pores, lateral line complete, posterior chamber of air bladder developed.

Description. Morphometric data of type specimens of Triplophysa anshuiensis are
given in Table 1. D, 4/7-8; A, 2/6; P, 1/10; V, 1/6, C, 14; 8 inner gill rakers in inner
row on first gill arch (n=1). Cephalic lateral-line canals with 2+2 supra-temporal, 8
supraorbital, 4+8-9 infraorbital, and 12-13 preoperculo-mandibular pores. Lateral
line complete, with 52-54 pores.

Body elongated, slightly compressed anteriorly, more strongly compressed posteri-
orly. Deepest point of body in front of dorsal-fin origin, body depth 12-16% of SL.
Head compressed, maximum width greater than depth. Anterior and posterior nostrils
adjacent, anterior nostril in short tube with elongated barbel-like tip, tip of nostril bar-
bel reaching posterior margin of posterior nostrils. Eyes absent. Mouth inferior, mouth
corner situated below anterior nostril. Lips thick with shallow furrows; lower lip with
a “V” type median notch. Upper and lower jaw arched, processus dentiformis on up-
per jaw absent and no corresponding notch on lower jaw. Three pairs of barbels; inner
rostral barbel 50-54 % of lateral head length; outer rostral barbel 20-26 % of lateral
head length; maxillary barbel 36-39 % of lateral head length. Body scaleless. Intestine
straight. Posterior chamber of air bladder developed, reaching dorsal-fin origin (Fig. 3).

Dorsal fin distally truncate, origin anterior to pelvic-fin insertion, situated slightly
anterior to midpoint between tip of snout and caudal-fin base; first branched ray long-
est, reaching anus when adpressed vertically. Anal fin distally truncate. Pectoral fins
moderately developed, 60-67 % of distance between pectoral and pelvic fins. Tip of
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Figure 1. Lateral and ventral views of Triplophysa anshuiensis sp. ., holotype KIZ 2012005747, 65.2 mm
SL. Scale = 1 cm.

Figure 2. Type locality of Triplophysa anshuiensis sp. n., a cave in Anshui Village, Guangxi, China.

depressed pelvic fin reaching anus. Anus short distance from anal-fin origin. Caudal
fin forked, tips pointed.

Coloration. Fixation in 8 % formalin, body yellowish. Black pigments irregularly
present on dorsum of body.

Sexual dimorphism. No sexual dimorphism was observed in the two specimens.
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Table I. Morphometric data of type specimens of Triplophysa anshuiensis sp. n.

Measurements Paratype Holotype
2012005746 201005747

Standard length 68.5 65.2
Lateral head length 14.5 13.8
Percent of SL

Body depth 15.7 12.2
Lateral head length 21.1 21.1
Predorsal length 52.6 47.5
Prepelvic length 55.1 52.0
Preanal length 79.2 72.5
Preanus length 71.4 66.9
Caudal-peduncle length 15.1 14.6
Caudal-peduncle depth 9.0 9.8
Percent of HL

Maximum head depth 50.7 47.7
Maximum head width 53.1 52.0
Pectoral fin length/Pt-Pl 66.4 59.8
Pelvic fin length/PI-A 77.2 63.6
CPD/CPL 59.2 67.3

Figure 3. Posterior chamber of air bladder of Triplophysa anshuiensis sp. n.

Distribution. A karst cave in Anshui Village, Lingyun County, Guangxi Zhuang
Autonomous Region, China, whichis interconnected with the Hongshui River system,
a tributary of the Xijiang River in the Pear] River (Zhu Jiang) Drainage.

Habitat and ecology. An underground stream was found about 40 m from and
10 m below the entrance to a cave. Triplophysa anshuiensis inhabits pools in which the
substratum is mud and cobblestones (Fig. 2). Pools are interconnected by underwater
channels. No other species were recorded in this cave.

Etymology. The specific name, anshuiensis, is derived from the village Anshui, the
type locality of the species.
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Discussion

Thirteen Triplophysa species have been recorded in karst caves and subterranean
streams in the Guangxi Zhuang Autonomous Region (Yang et al. 2004, Lan et al.
2013): 17 dongganensis, 1. fengshanensis, 1. flavicorpus, 1. huanjiangensis, T. huapin-
gensis, 1. langpingensis, 1. lihuensis, T. longipectoralis, 1. luochengensis, 1. macrocephala,
1" nandanensis, 1. tianeensis, and T. tianlinensis. In morphology, the new species can be
distinguished from 7. huapingensis, T longipectoralis, T. nandanensis, and 1. flavicorpus
by the eyes absent (vs. normally developed). Furthermore, 7. anshuiensis can be easily
distinguished from 7. flavicorpus by the gill rakers absent in outer row on first gill arch
(vs. 5-6). The new species can be distinguished from 77 nandanensis by the posterior
chamber of the air bladder developed (vs. reduced). Triplophysa anshuiensis differs from
1" huapingensis and 1. longipectoralis by 8 gill rakers in inner row on first gill arch
(vs. 13), 14 branched caudal-fin rays (vs. 16 in 7. huapingensis), the tip of the pectoral
fin when depressed not reaching pelvic-fin origin (vs. exceeding the pelvic-fin origin in
1 longipectoralis). Among the Guangxi species with the eyes degenerated or absent, the
new species can be distinguished from 7. langpingensis, T. luochengensis, 1. macrocepha-
la, T tianeensis, and 1. tianlinensis by the eyes absent (vs. degenerated, with black pig-
ment). From 7 luochengensis, it can be further distinguished by 14 branched caudal-fin
rays (vs. 15-17) and a scaleless body (vs. scaled), from 7 tianeensis by 14 branched
caudal-fin rays (vs. 15-17), 8 gill rakers in inner row on first gill arch (vs. 10-11), and
posterior chamber of air bladder developed (vs. reduced), from 7. macrocephala and
1. tianlinensis by 14 branched caudal-fin rays (vs. 15-17), and from 7. langpingensis by
a complete lateral line (vs. incomplete).

In the group of Guangxi species with completely reduced eyes, 7. anshuiensis is
similar to 7" libuensis, T. huanjiangensis, T. fengshanensis, and T. dongganensis in having
no scales on the whole body. The new species can be distinguished from 7. /ihuensis and
1" huanjiangensis by 8 gill rakers in inner row on first gill arch (vs. 1013 in 7. libuensis
and 7. huanjiangensis, whereas unknown in 7. dongganensis and 1. fengshanensis),
from 1 fengshanensis by 14 branched caudal-fin rays (vs. 16), and caudal peduncle
depth 6.6-6.9 times in standard length (vs. 5.0-5.3), and from 7. dongganensis by
caudal peduncle depth 10.2-11.2 times in standard length (vs. 11.4-16.9), and caudal
peduncle depth 1.5-1.7 times in its length (vs. 1.8-2.9). In addition to the species of
Triplophysa from Guangxi, there are ten more troglobitic 7riplophysa species recorded in
the Xijiang River, including 7" aluensis, 1. gejiuensis, T. longibarbata, 1. nasobarbatula,
1. qiubeiensis, T. shilinensis, T. xiangshuingensis, 1. yunnanensis, and 1. zhenfengensis
(Chen 1992, Chu and Chen 1979, Wang and Li 2001, Chen and Yang 2005, Yang
et al. 2016, Liu et al. 2017). Triplophysa anshuiensis can be easily distinguished from
1" nasobarbatula, 1. xiangshuingensis, 1. yunnanensis, and 1. zhenfengensis by eyes
absent (vs. normal), body colorless (vs. body with color pattern), scaleless (vs. scaled
in 7 nasobarbatula, T. xiangshuingensis, 1. yunnanensis, and T. zhenfengensis), and
14 branched caudal-fin rays. Triplophysa anshuiensis can be distinguished from other
species by the following characters: eyes absent (vs. degenerated, with black pigment



Triplophysa anshuiensis sp. 7. 73

in 77 aluensis), 8 supraorbital pores (vs. 5 in 7. gejiunensis and absent in 7. shilinensis),
12—-13 preoperculo-mandibular pores (vs. 7 in 7. gejiuensis and absent in 7. shilinensis),
and caudal peduncle length 1.5-1.7 times in its length (vs. more than two times in 7
qginbeiensis and 1. longibarbata).

Key to cave-dwelling species of Triplophysa in Xijiang Drainage

1

[ =T N B ) S Y N S I N S|

\O

10
11
12
13

14

15
16

17

Eyes normal ......ooucoiiiiiiiiiiiiiciiiec e 2
Eyes reduced or absent.......cccoucveininiiiiininiiiiicecccce 10
Body scaleless.......cooeiiiriniiiiii e 3
Body covered by scales......c..ccueiririiiiininiiiiinicccen 4
Fourteen branched caudal-fin rays .......cccocoeciiinnnnes TI. xiangshuingensis
Sixteen branched caudal-fin rays........cccoevivinciniiinncnice, T. aluensis
Processus dentiformis present in upper jaw ........occccevveeuenes T. zhenfengensis
Processus dentiformis absent in upper jaw .......cccoeueeereinieenincineenneenns 5
Tip of pectoral fin exceeding pelvic fin origin ................... T. longipectoralis
Tip of pectoral fin not reaching pelvic fin origin .........cccccccovvvvcciiinnnnes 6
Tip of depressed pelvic fin exceeding anus .........cccccevveeueueucnne. T flavicorpus
Tip of depressed pelvic fin not reaching anus..........coeeceeinrvecccinnnnnes 7
Eye diameter / lateral head length < 10 %.....ccocoeveueuiiinennnnes T yunnanensis
Eye diameter / lateral head length > 10 %...c.coovvviiiiciiiiiniiciiice, 8
Caudal peduncle length/depth 1.8-2.1.......cccceivniinnnnnnee. T. nasobarbatula
Caudal peduncle length/depth 1.2—1.7 ...c.cocveiiiiiiiiiiincccce, 9
Pectoral fin length / P -P, 58—69 Y.....covuvvveiririiiriiinn T. huapingensis
Pectoral fin length / P -P, 78-82 Yo.....cvuvuvieiriiiiiia T. nandanensis
Eyes reduced .....co.cveiriiieiiiiiiiice e 11
Eyes aDSENt ..c.ccueiiiiiiiiiiiiciccc e 15
Lateral line incomplete .........cccoeiiiiiiiiniiiiiiie, T. langpingensis
Lateral line complete.......c.coivieiiiniiniiininiiiiicccetcceeeseee e 12
Body covered by scales........coveiniininciiniiinnicnce T. luochengensis
Body scaleless.......cooiiiininiiiiii e 13
Nine gill rakers in inner row on the first gill arch... ........... T macrocephala
Ten—11 gill rakers in inner row on the first gill arch.........ccococcociiiis 14
Eight—9 branched pectoral-fin rays .........ccccoceviieiiininniiciinccccces
T tianeensis

Ten branched pectoral-fin rays........cccccvienneinccnncnenenn. T. tianlinensis
Lateral-line absent.........ccccoouiiiiiiiiiiiiiiiiic 16
Lateral-line complete ......c..ccooueoieiiiniiiiiiniiiinceceeecee e 17
Posterior chamber of air bladder developed...................... T. huanjiangensis
Posterior chamber of air bladder reduced...........ccccoeeuiinnnnnies TI. libuensis
Six branched dorsal-fin rays .......ccccccveerineinecnncncceee T shilinensis

Seven branched dorsal-fin rays........cocceviriinieinininincnccc 18
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18 Five branched pelvic-fin rays.......ccccoveinncvnicnncinicnne, T. qiubeiensis
- Seven branched pelvic-fin rays ......ccoeeviriiinieiniiinccccc 19
19 Sixteen branched caudal-fin rays........ccccoovviciiinnnnnen. T fengshanensis
- Thirteen—15 branched caudal-fin rays........cccoeoeeineinniinccniincne, 20
20 Caudal peduncle length/depth 3-3.1......c.cccooviiiiiiinnns T. longibarbata
- Caudal peduncle length/depth less than 3.........ccccoooviiiiiinniiiiine 21
21 Standard length/caudal peduncle depth more than 14 ........ T. dongganensis
- Standard length/ caudal peduncle depth less than 12 .......c.ccocooviiiiinnnnn. 22
22 Cephalic lateral-line canals with 8 supraorbital and 12—13 preoperculo-man-

dibular pores........ccevivevieiiiiniie T. anshuiensis sp. n.

- Cephalic lateral-line canals with 5 supraorbital and 7 preoperculo-mandibu-
Jar POTEs....oviviiiiiiic T: gejiuensis

Comparative material

All specimens from Pearl River.

Triplophysa gejiuensis: KIZ 7803001, holotype, 44.0 mm SL, 7803002-005, paratypes,
4 ex., 42.7-46.3 mm SL, Gejiu County, Yunnan Province.

1" huapingensis: KIZ 2008007607, holotype, 62.3 mm SL; KIZ 2008007606,
2008007608—610, paratypes, 4 ex, 44.5-59.3 mm SL, Huaping Town, Leye
County, Guangxi Zhuang Autonomous Region.

1" macrocephala: KIZ 04100631, holotype, 55.7 mm SL; KIZ 04100618-619, para-
types, 3 ex, 49.3-53.8 mm SL, Lihu County, Nadan City, Guangxi Zhuang Au-
tonomous Region.

1 shilinensis: KIZ 2004013853-854, 2 ex, 41.5-46.7 mm SL, Shilin County, Yunnan
Province.

1. tianeensis: KIZ 200301003, holotype, 57.9 mm SL; KIZ 200301001-002, KIZ
200301004-006, paratypes, 5 ex, 35.5-59.1 mm SL, Tian’e County, Guangxi
Zhuang Autonomous Region.

1" nandanensis: KIZ 911911, holotype, 58.2 mm SL, KIZ 911008-009, 9110012—
017, paratypes, 9 ex, 36.9-81.3 mm SL, Liuzai County, Nandan City, Guangxi
Zhuang Autonomous Region.

1. longipectoralis: KIZ 01050218, holotype, 50.7 mm SL; KIZ 01050219-221,
01050223-224, paratypes, 5 ex, 36.9-52.0 mm SL, Huanjiang County, Hechi
City, Guangxi Zhuang Autonomous Region.

17 libuensis: KIZ 2010003082, holotype, 59.3 mm SL; KIZ 2010003083084, para-
types, 2 ex, 55.6-58.3 mm SL, Renguang Village, Lihu Town, Nandan County,
Guangxi Zhuang Autonomous Region.

1" langpingensis: uncat. 3 ex, 44.7-70.9 mm SL, Langping County, Guangxi Zhuang
Autonomous Region.

1. aluensis: KIZ 20006005-007, 3 ex, 43.2-82.6 mm SL, A'lu County, Yunnan.
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1" yunnanensis: KIZ 874200, holotype, 59.8 mm SL, KIZ 874197, KIZ 874199, para-
types, 2 ex, 48.1-62.2 mm SL, Jiuxiang Town, Yiliang County, Yunnan Province.

1. nasobarbatula: KIZ 2005001276, KIZ 2005001325, 2 ex, 34.2-40.5 mm SL, Libo
County, Guizhou Province.
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Abstract

Andersonoplatus, a new genus with 16 new species from Venezuela (A. andersoni, A. bechyneorum, A. cas-
taneus, A. flavus, A. jolyi, A. laculata, A. lagunanegra, A. macubaji, A. merga, A. merida, A. microoculus,
A. peck, A. rosalesi, A. sanare, A. saviniae) and Panama (A. baru), is described and illustrated. All the speci-
mens were collected in leaf litter by R. Anderson and S. and J. Peck. Andersonoplatus is compared to Ander-
sonaltica Linzmeier & Konstantinov, Apleuraltica Bechyne, Distigmoptera Blake and Ulrica Scherer.

Keywords
Alticini, flightless, leaf litter, Neotropical region, new genus, new species

Introduction

The Monoplatina (Chrysomelidae, Galerucinae, Alticini) was established by Chapuis
(1875) to group 42 genera described by Clark (1860). Monoplatina currently contains
47 genera and more than 560 species being mainly distributed in the Neotropical region,

Copyright AM. Linzmeier,A.S. Konstantinov. This is an open access article distributed under the terms of the Creative Commons Attribution License
(CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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mostly in South America (Linzmeier and Konstantinov 2009, 2012). Monoplatina flea
beetles can be diagnosed within Alticini by the globose fourth visible metatarsomere
(Fig. 1E), the closed or very narrowly open procoxal cavities, and by a very thick metafe-
mur, usually as wide as long and most of the times longer than the metatibia.

Recent collecting of leaf litter inhabiting beetles in Central America (Anderson
2010) revealed an entirely new fauna of flea beetles. The first group of this fauna was
described recently (Linzmeier and Konstantinov 2012). The second group is being
described below.

Materials and methods

Most specimens described in this paper were collected by R. Anderson of the Canadian
Museum of Nature as part of his long term studies of weevils (and other beetles) from
leaf litter in the New World.

Dissecting techniques and terminology used follow Konstantinov (1998). Speci-
men observations were made with a Zeiss Stemi SV11 Apo microscope. Digital pho-
tographs were taken with Axio Zoom V16 microscope and AxioCam HRC digital
camera attached to it. The holotypes will be deposited in Museo del Instituto de Zoo-
logia, UCV, Maracay, Venezuela (MIZA), currently and temporarily they are in the
National Museum of Natural History, Smithsonian Institution, Washington DC, USA
(USNM). Paratypes are split between collection of the Canadian Museum of Nature,
Ottawa, Canada (CMNC) and USNM.

Taxonomy

Andersonoplatus gen. n.

http://zoobank.org/AEF0385C-245F-4A58-8EF3-BC1CD3ESEF5F
Figs 1-35

Description. Body length 1.62-4.00 mm, width 0.81-1.78 mm, sparsely pilose to
pilose, elliptical, moderately flat to convex in lateral view. Color yellow to pale brown
to dark. Apterous.

Head: hypognathous, flat to slightly convex in lateral view, generally smooth or
reticulated, sparsely pubescent. Frons and vertex flat or forming a 135° angle in lateral
view. Supraorbital pore small, almost indistinguishable to large, generally among other
pores, bearing a seta. Antennal callus generally longer than wide, rounded to quad-
rate separated by long midfrontal sulcus, delineated from vertex by a shallow or deep,
straight or inclined sulcus, entering interantennal space. Suprantennal sulcus well de-
veloped. Orbit narrow. Antennal socket elongatew or rounded. Frontal ridge short,
wider at middle or V-shaped, usually poorly defined laterally. Anterofrontal ridge gen-
erally long, relatively tall, oblique, poorly defined. Eyes large to very small generally
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rounded. Clypeus long. Labrum slightly notched in middle, with six setiferous pores,
four with log setae and two with short setae. First maxillary palpomere as wide as long,
as wide as the second. Second maxillary palpomere twice as long as first, globose in
some species. Third maxillary palpomere thinner, conical, and as long as the first. First
labial palpomeres quadrate, second longer than first and, third smaller, thinner and
conical. Antenna with eleven antennomeres, filiform to moniliform.

Thorax: pronotum trapezoidal, narrower than elytra, anterior margin straight,
wider than posterior; posterior margin nearly straight to slightly convex; lateral mar-
gin sinuated. Anterior and posterior angle generally bearing seta, anterior angles in
some species pointed outward. Surface shiny to dull, generally reticulated and with
punctuation shallow and disperse to deep and well defined; pilosity short and sparse
to dense. Post basal impression present, generally absent in middle, but represented by
two generally shallow, rounded impressions laterally. Some species have lateral margin
notched near middle. Pronotal disc flat to weakly raised. Scutellum rounded to trian-
gular, wider than long, setose. Prosternal surface reticulated to punctuated. Prosternal
intercoxal process narrow or thin, generally margined, extended posteriorly beyond
coxa ending in a triangular form. Posterior end nearly twice as wide as middle. Pro-
coxae globose. Procoxal cavities closed to narrowly open posteriorly. Mesosternum as
long as prosternal process, T-shaped, straight posteriorly. Metasternum smooth, with
sparse pilosity, convex in lateral view, shorter than pro- and mesosternum together;
posterior margin with deep furrow medially that runs longitudinally along 1/3 of
metasternum. Elytra elliptical, generally fused, truncate at apex. Elytral surface shiny,
with sparse to dense semi-erect hairs. Punctures forming seven or nine striae (exclud-
ing short scutellar and marginal striae). Interspaces flat to convex. Humeral and basal
calli generally absent. Epipleura wide, sinuous, nearly vertical or nearly horizontal,
narrowing at elytral apex, reaching it.

Fore- and midlegs with femora slightly dilated and thickened toward apex; tibiae
subcylindrical, somewhat enlarged toward apex; apex of tibiae with row of denticles;
pubescence sparsely distributed. First and second pro- and mesotarsomeres similar in
size, as wide as long; third tarsomere varies in length; fourth visible tarsomere as long as
the first and second together. In males the first pro- and mesotarsomeres more globose.
Metafemur greatly enlarged, longer than wide and longer than metatibia. Metatibia
nearly straight in lateral view, curved or nearly straight in dorsal view. Outer lateral
dorsal ridge ending in an apical tooth followed by numerous denticles. Inner lateral
dorsal with some denticles at end, in some species ending in an apical tooth. Metatibial
spur generally short. Metatarsomeres one to three variable in length, generally similar
in size; third metatarsomere not bilobed; visible globose, swollen with its base elongate.
Claws simple or appendiculate and long.

Abdomen: sparsely pubescent, reticulated, sparsely punctured, with five visible ven-
trites. Fifth ventrite variable in length, with distinct sexual dimorphism: males with
small salient lobe located centrally on posterior margin and perpendicular line; females
with last ventrite evenly conical at apex. Posterior margin of fourth ventrite straight to
concave. Abdominal pleurites as sclerotized as ventrites.
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Male genitalia: median lobe simple, convex in lateral view; in ventral view, with
lateral margins almost parallel, apex subtriangular, slightly protruding into more or
less differentiated denticle, in some species round on top. Basal part long and bent
ventrally in lateral view.

Female genitalia: eighth tergite with rounded anterior margin, more sclerotized lat-
erally, bearing many moderately long setae. Tignum long, narrow, with central canal;
posterior and anterior sclerotization variable in shape. Vaginal palpi elongate, poste-
riorly and anteriorly strongly sclerotized, each with approximately eight setae at apex.
Palpi narrowly rounded at apex, enlarged at last third but thinned at apex, situated
close together and merged anteriorly for more than half of their length. Spermatheca
curved, with receptacle and pump not differentiated from each other. Apex of pump
with spoon-like projection. Spermathecal duct long, not forming coils.

Type species. Andersonoplatus microoculus Linzmeier & Konstantinov, sp. n.

Etymology. We dedicate this new genus to R. Anderson for his remarkable discov-
eries of leaf litter flea beetles in the New World. The name is masculine.

Differential diagnosis. Andersonoplatus differs from all other known genera of
Monoplatina in having the dorsoventrally flat, elliptical elytra and the pronotum be-
ing trapezoidal, usually anteriorly wider than posteriorly, much narrower than elytra
with sinuate lateral margin. All the Andersonoplatus species are apterous with mostly
fused elytra, lacking wings. Flightlessness is a common feature of leaf litter or other
substrate living leaf beetles. Other apterous Monoplatina species are placed in Ander-
sonaltica Linzmeier & Konstantinov, 2012, Apleuraltica Bechyne, 1986, Distigmop-
tera Blake, 1943 and Ulrica Scherer, 1962. Andersonoplatus can be easily differentiated
from Andersonaltica in having mostly filiform antennae. Antennae in Andersonaltica
are clubbed. Andersonoplatus can be differentiated from Apleuraltica and Distigmoptera
based on having pronotum laterally margined with distinct border and mostly flat disc.
In Apleuraltica and Distigmoptera the lateral margin of pronotum is lacking distinct
border (or with very faint one in Distigmoptera) and the disc is with two noticeable
bumps separated by a longitudinal impression. Andersonoplatus can be differentiated
from Ulrica by a body thinner in lateral view and the pronotum being anteriorly wider
than posteriorly. In Ulrica the body is thicker in lateral view and the pronotum being
anteriorly narrower than posteriorly.

Andersonoplatus andersoni sp. n.
http://zoobank.org/0603250A-C52E-4017-BFGE-85E506F3E4AD
Figs 1, 2

Description. Body length 2.43-3.02 mm, width 1.24-1.72 mm, pronotum and
elytra with sparse, semi-erect hairs, shiny, moderately convex in lateral view. Color pale
brown to dark brown.

Head (Fig. 1D): slightly convex in lateral view, generally smooth with fine reticula-
tion and few punctures of different size and shape above antennal callus, gena shiny, with



Andersonoplatus, @ new, remarkable leaf litter inhabiting genus of Monoplatina... 83

D

Figure 1. Andersonoplatus andersoni. A Habitus dorsal B Habitus lateral C Antenna D Head, frontal
view E Hind leg.
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few sparse punctures and sparse pilosity. Frons and vertex forming almost a 135° angle
in lateral view. Antennal callus delineate from vertex by deep and straight supracallinal
sulcus. Antennal callus elevated above vertex; surface even, with no or two punctures, if
bearing setae, they are short. Orbital sulcus deep. Supraorbital sulcus represented by few
deep punctures near antennal socket, absent near supracallinal sulcus. Supraorbital and
supracallinal sulci not connected. Suprafrontal sulcus shallow. Frontolateral sulcus deep.
Frontogenal suture deep. Frontal ridge short and narrow, widest in middle. Anterofron-
tal ridge long, relatively tall, oblique. Antennae filiform. The last five antennomeres
slightly wider and shorter than antennomeres III-VI; antennomere II shortest.

Thorax: pronotum (Fig. 1A, B) much narrower than elytra, notched laterally
near middle. Anterior margin straight, wider than posterior, posterior margin nearly
straight, lateral margin slightly sinuated. Surface reticulated, granulated, with very
short and sparse pilosity and two vague impressions below middle, sparsely covered
with variously defined punctures, diameter of which smaller than distance between
punctures. Prosternal surface densely punctate. Elytra fused. Elytral surface shiny, with
sparse, white, semi-erect hairs. Punctures (Fig. 1A) forming nine striae, ninth stria
merge with marginal one. Interspaces convex. Punctures at base of fifth and sixth striae
deeper than other having fold-like appearance. Second and third striae not reaching
elytral base. Epipleura nearly vertical. Metafemur longer than wide and 1.46 times
longer than metatibia. Claws appendiculate and long.

Male genitalia (Fig. 2F): median lobe simple, convex in lateral view; in ventral
view, with lateral margins lightly concave, apex subtriangular, slightly protruding, and
rounded on top. Ventral side with shallow longitudinal impression bottom of which
covered with transverse wrinkles, sides of impression not forming ridges. Basal part
long and bent ventrally in lateral view.

Female genitalia (Fig. 2A-E): eighth tergite with rounded posterior margin, more
sclerotized laterally, bearing many moderately long setae (Fig. 2D). Tignum long, nar-
row, with central canal; posterior area broad, truncate; anterior area spatulate (Fig. 2C).
Vaginal palpi elongate, basally strongly sclerotized, each with approximately eight setae
at apex (Fig. 2B). Palpi rounded at apex, enlarged at last third but thinned at apex,
situated close together and merged anteriorly for more than half of their length. Sper-
matheca curved, with receptacle and pump not differentiated from each other. Apex
of pump with spoon-like projection. Spermathecal duct long, widest at base, without
coils, making relatively long loop (Fig. 2E).

Type material. Holotype, &. VENEZUELA: Trujillo/ camino viejo a Trujillo,
Paramo/ La Cristalina, km 9.7, 2400m/ 09°21'21"N, 70°17'51"W/ 20.V.1998-022F/
R.Anderson, elfin for. Litter (MIZA). Paratypes (73 49 USNM). (23 USNM) same
label as holotype except: (14 USNM) “022A”; (3419 CMNC) “022E”; (1439
USNM) “022]”.

Etymology. We name this species after R. Anderson. Regardless how many taxa we
name after him, his remarkable discoveries of leaf litter flea beetles in the New World
would warrant many more.
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Figure 2. Andersonoplatus andersoni. A Female genitalia, lateral view B Vaginal palpi € Tignum D Last
abdominal tergite of female E Spermatheca F Median lobe of aedeagus, ventral and lateral views.
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Differential diagnosis. Andersonoplatus andersoni is similar to A. sanare but can
be differentiated from it based on the following characters: ventral side of median
lobe with shallow longitudinal impression bottom of which covered with transverse
wrinkles (Fig. 2F) and spermathecal duct making relatively long loop (Fig. 2E). In A.
sanare: ventral side of median lobe without longitudinal impression (Fig. 33A) and
spermathecal duct making relatively short loop (Fig. 33E).

Andersonoplatus baru sp. n.
http://zoobank.org/41C61682-A5A2-4231-9DF7-96D4BDA2F57D
Figs 3, 4

Description. Body length 3.39-3.40 mm, width 1.62-1.67 mm, moderately shiny,
densely pilose, with semi-erect hairs, flat in lateral view. Uniform yellow with antennae
and legs slightly lighter than body.

Head (Fig. 3B, D): slightly convex in lateral view, moderately shiny, generally retic-
ulated, and densely pilose. Frons and vertex forming near a 135° angle in lateral view.
Antennal callus delimited from vertex by straight sulcus; slightly elevated above vertex;
surface uneven, with more than two punctures, some of them bearing setae. Orbital
sulcus shallow. Supraorbital sulcus deep not connected with supracallinal. Suprafrontal
and frontolateral sulcus absent. Frontogenal suture shallow. Orbit narrower than trans-
verse diameter of antennal socket. Interantennal space narrower than transverse diam-
eter of eye and as wide as transverse diameter of antennal socket. Frontal ridge short
and narrow. Anterofrontal ridge short, relatively tall, oblique. Last five antennomeres
shorter and wider than second.

Thorax: pronotum (Fig. 3A, B) slightly trapezoidal, narrower than elytra. Anterior
margin wider than the posterior, posterior margin straight, lateral margin slightly sinu-
ated. Surface reticulated, densely punctate, densely pilose. Pronotal disc dull. Scutel-
lum triangular, wider than long, reticulated. Prosternal surface reticulated. Posterior
end nearly twice as wide as middle. Elytra fused. Elytral surface dull, pilose, with semi-
erect hairs, deeply punctate (Fig. 3A). Punctures forming nine striae. Interspaces con-
vex, with small punctures. Marginal elytral stria consisting of two punctures. Second
and third striae reaching elytral base. Epipleura nearly vertical. Metafemur longer than
wide and 1.57 times longer than metatibia. Metatibia almost straight in lateral view,
slightly curved in dorsal view. Claws simple and long. Posterior margin of fourth ven-
trite nearly straight. Males unknown.

Female genitalia (Fig. 4A—C): tignum long, narrow, with central canal; posterior
area broad, sclerotization poorly delineated; anterior area spatulate (Fig. 4B). Vaginal
palpi elongate, basally strongly sclerotized, each with approximately eight setae at apex
(Fig. 4C). Palpi rounded at apex, enlarged at last third but thinned at apex, situated
close together and merged anteriorly for more than half of their length. Posterior scle-
rotization of vaginal palpi with convex sides. Spermatheca curved, with receptacle and
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Figure 3. Andersonoplatus baru. A Habitus dorsal B Habitus lateral € Antenna D Head, frontal view
E Hind leg.
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Figure 4. Andersonoplatus baru. A Spermatheca B Tignum C Vaginal palpi.

pump not differentiated from each other. Apex of pump with spoon-like projection.
Spermathecal duct long, widest at base, without coils (Fig. 4A).

Type material. Holotype, . PANAMA: Chiriqui/ PNac. Volcan Baru, 5.9/ km
E. Cerro Punta, 2400m/ 14.V1.1995-21B, R.S. Ander-/ son, oak ridge bamboo for.
litt. (MIZA). Paratype (19 USNM). Same label as holotype except “21G”.

Etymology. This species is a noun in apposition based on the type locality, volcano
Baru in Chiriqui mountains where it was collected.

Diagnosis. Dorsal surface densely covered with hairs, light straw color, second and
third elytral striae reaching elytral base.

Andersonoplatus bechyneorum sp. n.
http://zoobank.org/A103349B-1412-4E92-AF34-96FEC964836C
Figs 5, 6

Description. Body length 2.32-2.64 mm, width 1.29-1.40 mm, pronotum and elytra
with sparse, semi-erect hairs, shiny, elliptical, moderately convex in lateral view. Color
castaneous.

Head (Fig. 5B, D): slightly convex in lateral view, generally smooth, gena and frons
shiny with sparse pilosity. Frons and vertex forming an angle of approximately 135° in
lateral view. Antennal callus delineate from vertex by shallow and straight supracallinal
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Figure 5. Andersonoplatus bechyneorum. A Habitus dorsal B Habitus lateral € Antenna D Head, frontal
view E Hind leg.
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sulcus. Antennal callus slightly elevated above vertex, surface even, with no or two punc-
tures, if bearing setae, they are short. Orbital sulcus shallow. Supraorbital sulcus represent-
ed by few deep punctures near antennal socket, absent near supracallinal sulcus. Supraor-
bital and supracallinal sulcus not connected. Suprafrontal sulcus absent. Frontolateral
sulcus shallow. Frontogenal suture indistinguishable. Interantennal space narrower than
transverse diameter of eye and as wide as transverse diameter of antennal socket. Frontal
ridge short and narrow. Last five antennomeres slightly wider than preceding ones.

Thorax: pronotum (Fig. 5A, B) much narrower than elytra, notched laterally be-
low middle. Anterior margin straight, wider than posterior, posterior margin nearly
straight, lateral margin sinuated. Anterior angles acute. Surface deeply granulate, with
pilosity very short and very sparse. Pronotal disc weakly raised. Post basal impression
present, with deeper rounded impressions laterally. Scutellum rounded, much shorter
than wide, setose. Prosternal surface reticulated. Posterior end of intercoxal process
nearly twice as wide as middle. Elytra fused. Elytral surface shiny, with very sparse,
white, semi-erect hairs, deeply punctated (Fig. 5A). Punctures forming nine striae, the
ninth stria overlapping with marginal one. Each punctation bears one very short setae
(some setae can be found on the interspaces). Interspaces very convex. Punctures at
base of fifth and sixth striae deeper than other having fold-like appearance. Marginal
line of elytra interrupted at base. Second and third striae not reaching elytral base.
Epipleura slightly convex, nearly vertical. Metafemur longer than wide and 1.60 times
longer than metatibia. Claws simple and long.

Male genitalia (Fig. 6D): ventral side with deep longitudinal impression with bot-
tom lacking transverse wrinkles, sides of impression form high ridges. Apical denticle
sharply bent ventrally.

Female genitalia (Fig. 6A—C): tignum long, narrow, with central canal; posterior
area broad, sclerotization relatively well delineated; anterior area spatulate (Fig. 6B).
Vaginal palpi elongate, basally strongly sclerotized, each with approximately eight se-
tae at apex (Fig. 6A). Palpi pointed at apex, enlarged at last third but thinned at apex,
situated close together and merged anteriorly for more than half of their length. Sper-
matheca curved, with receptacle and pump not differentiated from each other. Apex
of pump with spoon-like projection. Spermathecal duct short, widest at base, without
coils (Fig. 6C).

Type material. Holotype, ¢. VENEZUELA: Trujillo/ camino viejo a Trujillo,
Paramo/ La Cristalina, km 9.7, 2400m/ 09°21'21"N, 70°17'51"W/20.V.1998-022B/
R.Anderson, elfin for. litter (MIZA). Paratypes (54 USNM, 12 CMNC). Same label
as holotype.

Etymology. We name this species after Mila and Jan Bechyne who together made
large contribution to our knowledge of mostly Neotropical leaf beetles describing 143
genera and 2290 species.

Differential diagnosis. Andersonoplatus bechyneorum can be differentiated from
most Andersonoplatus species by the following characters: pronotal surface uneven, cov-
ered with relatively large but poorly defined punctures (Fig. 5A) and median lobe of
aedeagus ventrally with two ridges and deep grove between them (Fig. 6D).
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Figure 6. Andersonoplatus bechyneorum. A Vaginal palpi B Tignum € Spermatheca D Median lobe of

aedeagus, ventral and lateral views.
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Andersonoplatus castaneus sp. n.
http://zoobank.org/49729921-C29A-4A50-B370-623232423114
Figs 7, 8,9

Description. Body length 2.59-3.29 mm, width 1.45-1.78 mm, pronotum and elytra
with very sparse, semi-erect hair, shiny, moderately convex in lateral view. Color brown
to chestnut brown with a pearl luster; antennae and legs much lighter.

Head (Fig. 7B, D): slightly convex in lateral view, generally smooth with fine re-
ticulation, gena with sparse pilosity. Frons and vertex forming nearly a 135° angle in
lateral view. Antennal callus delimited from vertex by deep and slightly inclined supra-
callinal sulcus. Antennal callus raised, surface even, with no or two punctures, if bear-
ing setae, they are short. Orbital sulcus deep. Supraorbital sulcus absent. Supranten-
nal sulcus deep. Suprafrontal sulcus absent. Frontolateral sulcus shallow. Frontogenal
suture well developed. Subgenal suture well developed along base of mandible. Orbit
narrower than transverse diameter of antennal socket. Interantennal space narrower
than transverse diameter of eye and as wide as transverse diameter of antennal socket.
Frontal ridge short and narrow. Eyes with nearly more than 20, small ommatidia. The
last five antennomeres as long as sixth, slightly wider than preceding ones; second an-
tennomere shortest (Fig. 7C).

Thorax: pronotum (Fig. 7A, B) much narrower than elytra, notched laterally below
middle. Anterior margin wider than posterior, posterior margin slightly concave, later-
al margin sinuated. Anterior angles pointed outward. Surface reticulated, with pilosity
very short and sparse, lacking punctures. Pronotal disc weakly raised. Scutellum trian-
gular. Prosternal surface reticulated. Prosternal intercoxal process narrow. Posterior end
twice as wide as middle. Elytra weakly fused. Elytral surface shiny, with very sparse,
white, semi-erect hairs, and a pearl luster. Punctures (Fig. 7A) forming nine striae
(marginal stria consisting of one or two punctures). Elytral interspaces flat. Second and
third striae reaching elytral base. Epipleura nearly vertical. Metafemur greatly enlarged,
longer than wide and 1.76 times longer than metatibia. Claws simple and long.

Male genitalia (Fig. 8A): ventral side with longitudinal impression with bottom
lacking transverse wrinkles, sides of impression form ridges. Apical denticle not devel-
oped in ventral view, apex bent ventrally.

Female genitalia (Fig. 8B—G): tignum long, narrow, bent, with central canal; pos-
terior area broad, sclerotization relatively well delineated; anterior area weakly widened
(Fig. 8B). Vaginal palpi elongate, basally strongly sclerotized, each with approximately
eight setae at apex (Fig. 8C). Palpi pointed at apex, enlarged at last third but thinned at
apex, situated close together and merged anteriorly for more than half of their length.
Spermatheca curved, with receptacle and pump not differentiated from each other.
Apex of pump with spoon-like projection. Spermathecal duct short, widest at base,
without coils (Fig. 8E).

Type material. Holotype, . VENEZUELA: Trujillo/ camino Viejo a Trujillo,
Paramo/ La Cristalina, km 9.7, 2400m/ 09°21'21"N, 70°17'51"W/ 20.V.1998-022C
(MIZA). Paratypes (63 59 USNM). Same label as holotype except: (1419 CMNC)
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Figure 7. Andersonoplatus castaneus. A Habitus dorsal B Habitus lateral € Antenna D Head, frontal
view E Hind leg.
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Figure 8. Andersonoplatus castaneus. A Median lobe of aedeagus, ventral and lateral views B Tignum
C Vaginal palpi D Last abdominal tergite of female E Spermatheca F Last abdominal sternite of female

G Female genitalia, ventral view.
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Figure 9. Andersonoplatus castaneus. Dorsal habitus, illustration by Meghan Neace.
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“022D”; (1819 USNM) “022F”; (38292 USNM) “022]”; (12 CMNC) “022E”;
(148 CMNC) “camino viejo a Trujillo/ km 6.0, 2240m/ 09°21'03"N, 70°17'36"W/
E.Anderson, cloud for. litter”.
Etymology. The specific epithet is a noun in apposition based on the color of the beetles.
Differential diagnosis. Andersonoplatus castaneus is similar to A. jolyi and can be
differentiated from it based on the following characters: supracallinal sulci well devel-

oped, deep (Fig. 7D); apex of median lobe of aedeagus bent ventrally in lateral view
(Fig. 8A).

Andersonoplatus flavus sp. n.
http://zoobank.org/2361E43C-6838-4339-A589-128B453FAA84
Figs 10, 11

Description. Body length 2.70-2.91 mm, width 1.40-1.51 mm, pronotum and elytra
with sparse, semi-erect hairs, shiny, moderately convex in lateral view. Color yellow.

Head (Fig. 10B, D): slightly convex in lateral view, vertex smooth with a fine retic-
ulation, gena shiny, slightly punctuated with sparse pilosity. Frons and vertex forming
nearly a 135° angle in lateral view. Antennal callus delineated from vertex by deep and
inclined supracallinal sulcus. Antennal callus elevated above vertex, surface even, with
no or two punctures, if bearing setae, they are short. Orbital sulcus deep. Supraorbital
sulcus shallow, almost connected with supracallinal sulcus. Suprafrontal and fronto-
lateral sulci deep. Frontogenal suture well developed. Orbit narrower than transverse
diameter of antennal socket. Interantennal space narrower than transverse diameter of
eye and transverse diameter of antennal socket separately. Frontal ridge short and nar-
row. Antennae filiform; antennomeres three to eleven similar in length with last five
ones slightly wider; second antennomere shortest (Fig. 10C).

Thorax: pronotum (Fig. 10A) much narrower than elytra, notched laterally nearly
at middle. Anterior margin wider than posterior, posterior margin nearly straight, lat-
eral margin slightly sinuated. Anterior angles pointed outward. Surface reticulated,
sparsely covered with large punctures, with very short and very sparse hairs, sparsely
covered with variously defined punctures, diameter of which smaller than distance
between punctures. Pronotal disc weakly raised. Scutellum triangular, much shorter
than wide. Prosternal surface reticulated. Prosternal intercoxal process narrow. Poste-
rior end twice as wide as middle. Elytra fused. Elytral surface shiny, with sparse, white,
semi-erect hairs. Punctures forming nine striae, ninth stria merge with marginal one.
Interspaces slightly convex. Punctures at base of fifth and sixth striae deeper than oth-
ers. Second and third striae not reaching elytral base. Epipleura nearly vertical, with
a line of punctation along internal margin. Metafemur greatly enlarged, 1.59 times
longer than metatibia. Claws appendiculate, long.

Male genitalia (Fig. 11A): apical denticle well developed, wide in ventral view, apex
straight, not bent ventrally.
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Figure 10. Andersonoplatus flavus. A Habitus dorsal B Habitus lateral € Antenna D Head, frontal view
E Hind leg.



98 Adelita M. Linzmeier & Alexander S. Konstantinov | ZooKeys 744: 79138 (2018)

D E

Figure | 1. Andersonoplatus flavus. A Median lobe of aedeagus, ventral, lateral views, internal structures

under compound scope B Vaginal palpi € Spermatheca D Last abdominal sternite of female E Tignum.
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Female genitalia (Fig. 11B-E): tignum long, narrow, slightly bent, with central ca-
nal; posterior area broad, sclerotization poorly delineated, anterior area weakly spatu-
late (Fig. 11E). Vaginal palpi elongate, basally strongly sclerotized, each with approxi-
mately eight setae at apex (Fig. 11B). Palpi pointed at apex, enlarged at last third but
thinned at apex, situated close together and merged anteriorly for more than half of
their length. Spermatheca curved, with receptacle and pump not differentiated from
each other. Apex of pump with spoon-like projection. Spermathecal duct short, widest
at base, without coils (Fig. 11C).

Type material. Holotype, J. VENEZUELA: Trujillo/ camino viejo a Trujillo,
Paramo/ La Cristalina, km 9.7, 2400m/ 09°21'21"N, 70°17'51"W/ 20.V.1998-022F/
R.Anderson, elfin for. litter (MIZA). Paratypes (13 19 USNM) same label as holo-
type. (19 CMNC) same label as holotype data except: “022C” and “22E”.

Etymology. The specific epithet is a noun in apposition based on the color of the beetles.

Differential diagnosis. Andersonoplatus flavus can be differentiated from most An-
dersonoplatus species based on the following characters: body color yellow; pronotal
surface sparsely covered with variously defined punctures, diameter of which smaller
than distance between punctures; second elytral stria not reaching base; supracallinal
sulci very deep; antennomeres longer than in most species of genus.

Andersonoplatus jolyi sp. n.
http://zoobank.org/D60F429D-7A7E-4EAA-BIB2-1E33156800D1
Figs 12, 13

Description. Body length 2.59-2.97 mm, width 1.29-1.40 mm, shiny, pilose, slightly
flat in lateral view. Color light brown to dark brown.

Head (Fig. 12B, D): slightly convex in lateral view, generally reticulate, pilose. Su-
pracallinal sulci poorly developed, barely perceptible, or marked with few punctures.
Antennal callus not raised entering interantennal space, surface even, with no or two
punctures, if bearing setae, they are short. Orbital sulcus shallow, represented by a line
of punctures. Supraorbital sulcus absent. Suprafrontal sulcus deep. Frontolateral sul-
cus absent. Frontogenal suture shallow. Orbit narrow, punctated. Interantennal space
slightly wider than transverse diameter of eye and twice as wide as transverse diameter
of antennal socket. Frontal ridge wide and short. Anterofrontal ridge short and shal-
low. Eyes with more than 20, small ommatidia. Antenna (Fig. 12C) with antennomere
two similar in length to three, the last five ones moniliform, with denser setae.

Thorax: pronotum (Fig. 12A, B) narrower than elytra. Anterior margin, wider than
posterior; posterior margin nearly straight, lateral margin sinuated. Surface reticu-
late, punctuate, with sparse, well visible pilosity. Pronotal disc not raised. Scutellum
rounded, much shorter than wide. Prosternal surface reticulated. Prosternal intercoxal
process thin. Posterior end nearly twice as wide as middle. Procoxae very close to each
other. Elytra fused. Elytral surface shiny, with short, white, semi-erect hairs. Punctures



100 Adelita M. Linzmeier & Alexander S. Konstantinov | ZooKeys 744: 79138 (2018)

D E ‘ ,
Figure 12. Andersonoplatus jolyi. A Habitus dorsal B Habitus lateral € Antenna D Head, frontal view
E Hind leg.
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Figure 13. Andersonoplatus jolyi. A Tignum B Vaginal palpi € Spermatheca D Last abdominal tergite of

female E Last abdominal sternite of female F Median lobe of aedeagus, ventral and lateral views.
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(Fig. 12A) forming nine slightly confused lines. Each puncture bears one very short
setae. Interspaces flat. Epipleura nearly horizontal. Metafemur elongated, 1.59 times
longer than metatibia. Metatibia slightly curved in lateral and dorsal view. Outer and
inner lateral dorsal ridge ending in an apical tooth followed by numerous denticles
(Fig. 12E). Metatibial spur thin and long. First metatarsomere almost as long as second
and third together, second and third as wide as long. Claws appendiculate and long.
Fifth ventrite longer than three preceding ones.

Male genitalia (Fig. 13F): ventral side convex, shiny, with few shallow transverse
wrinkles; apical denticle wide in ventral view, apex straight, not bent ventrally.

Female genitalia (Fig. 13A-E): tignum long, narrow, slightly bent, with central ca-
nal; anterior sclerotization widening abruptly with straight sides and apex, posterior
sclerotization poorly delineated, wide, wider than anterior (Fig. 13A). Vaginal palpi
elongate, basally strongly sclerotized, each with approximately eight setae at apex (Fig.
13B). Palpi pointed at apex, enlarged at last third but thinned at apex, situated close
together and merged anteriorly for more than half of their length. Spermatheca curved,
with receptacle and pump not differentiated from each other. Apex of pump with spoon-
like projection. Spermathecal duct short, widest at base, without coils (Fig. 13C). Last
abdominal sternite and tergite (Fig. 13D, E) evenly sclerotized with evenly placed setae.

Type material. Holotype, J. (1) VENEZUELA: Merida/ Paseo de Aguila,
Paramo de/ Mucuchies, 3740m/ 08°50'58"N, 70°48'34"W/ 21.V.1998-025B,
R.Anderson. (2) dead leaves under Espeletia timotensis (MIZA). Paratypes (33 79
USNM). (1429 USNM) same label as holotype except: (1819 CMNC) “025C”.
(1842 USNM) VENEZUELA: Merida/ Alto de Timotes, Paramo/ de Mucuchies,
4000m/ 08°51'24"N, 70°49'30"W/ 26.V.1998-042, R.Anderson.

Etymology. We name this species after Luis Jose Joly of Museo del Instituto de
Zoologia, UCV, Maracay, Venezuela, a fellow coleopterist who contributed greatly to
our knowledge of beetles of Venezuela.

Differential diagnosis. Andersonoplatus jolyi is similar to A. castaneus and can be
differentiated from it based on the following characters: more elongated and flat body
(Fig. 12A, B); supracallinal sulci poorly developed, barely perceptible (Fig. 12D); last
five antennomeres moniliform (Fig. 12C); apex of median lobe of aedeagus straight in
lateral view (Fig. 13F).

Andersonoplatus laculata sp. n.
http://zoobank.org/F7DBE819-E3F6-4B47-B47D-4437B68E330F
Fig. 14

Description. Body length 3.89-4.00 mm, width 1.72-1.78 mm, shiny, glossy, with
very sparse semi-erect hairs, almost flat in lateral view. Color black; fore- and middle
legs and antennae yellow.

Head (Figs 14A, B, E): slightly convex in lateral view, shiny, generally smooth,
with very short hairs. Gena reticulated, punctuated and with sparse pilosity. Frons and
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Figure 14. Andersonoplatus laculata. A Habitus dorsal B Habitus lateral C Antenna D Median lobe of
aedeagus, ventral and lateral views E Head, frontal view F Hind leg.
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vertex forming nearly a 135° angle in lateral view. Supraorbital pore small bearing a
seta. Antennal callus delimited from vertex by deep and straight supracallinal sulcus,
surface even, with no or two punctures, if bearing setae, they are short. Midfrontal
sulcus runs from supracallinal sulcus to anterior margin of antennae. Antennal cal-
lus slightly raised. Orbital sulcus deep. Supraorbital sulcus deep, not connected with
orbital sulcus. Suprafrontal and frontolateral sulcus absent. Frontogenal suture well
developed. Orbit as wide as transverse diameter of antennal socket. Interantennal space
narrower than transverse diameter of eye and wider than transverse diameter of anten-
nal socket. Antennal socket rounded. Frontal ridge poorly defined, short, antennal calli
nearly touching anterofrontal ridge. Anterofrontal ridge long, relatively tall, oblique.
First maxillary palpomere longer than wide, shorter than second. Second maxillary
palpomere slightly longer than first, globose. Antenna filiform; last six antennomeres
slightly shorter and wider than three preceding ones with last three ones light in color.

Thorax: pronotum (Fig. 14A, B) much narrower than elytra, deeply notched at
middle. Anterior margin slightly sinuated, wider than posterior, posterior margin
slightly convex, lateral margin deeply sinuated. Surface smooth, glossy, with pilos-
ity very short and sparse. Post basal impression represented by three round, shallow
impressions, one longitudinally elongated medially and two laterally. Pronotal disc
raised. Scutellum triangular, reticulated, wider than long. Prosternal surface reticu-
lated and punctuated. Prosternal intercoxal process as wide as prosternum. Posterior
end twice as wide as middle. Procoxal cavity narrowly open. Mesosternum reticulate,
punctuate. Elytra not fused. Elytral surface shiny, glossy, with very sparse and short
semi-erected hairs, deeply punctate. Punctures forming nine striae, slightly confused.
Interspaces slightly convex. Humeral and basal calli shallow. Post basal impression
present behind basal callus. Second stria reaching elytral base, third stria missing few
punctures before elytral base. Epipleura nearly vertical, slightly narrowed at elytral
apex. Metafemur 1.84 times longer than metatibia. Metatibia almost straight in lat-
eral view, curved in dorsal view. Metatarsomeres one and two of similar size, slightly
longer than third. Claws simple and long. Ventrites of nearly same length.

Male genitalia (Fig. 14D): ventral side flat with low longitudinal ridge apically;
apical denticle poorly developed, apex straight except extreme tip that faces ventrally.
Females unknown.

Type material. Holotype, J. VENEZUELA: Merida/ Paramo La Culata/ 18.5km
N.E. Merida, 2950m/ 08°44'34"N, 71°03'44"W/ 25.V.1998-037C, R. Anderson/
paramo, streamside shrub litter (MIZA). Paratypes (2. Same label as holotype, ex-
cept (1) “037F” (USNM), (1) “037A” (CMNC).

Etymology. The specific epithet is a noun in apposition based on the type locality.

Differential diagnosis. Andersonoplatus laculata can be differentiated from most
Andersonoplatus species based on the following characters: pronotal surface shiny, lack-
ing punctures (Figs 14A, B, E); ventral side of aedeagus flat with low longitudinal ridge
apically (Fig. 14D).
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Andersonoplatus lagunanegra sp. n.
http://zoobank.org/08AESCD0-D886-4D78-BECB-960EFB4C917B
Figs 15, 16

Description. Body length 2.16-2.32 mm, width 0.97-1.02 mm, shiny, pilose, with
semi-erect hairs, flat in lateral view. Color brown to dark.

Head (Fig. 15D): slightly convex in lateral view, shiny, evenly reticulated, with
sparse pilosity. Frons and vertex forming nearly a 135° angle in lateral view. Vertex
punctuated. Antennal callus delimited from vertex by slightly inclined sulcus; slightly
elevated above vertex; surface uneven, with more than two punctures, some of them
bearing setae. Orbital sulcus shallow. Supraorbital sulcus absent. Suprafrontal sulcus
shallow. Frontolateral sulcus absent. Orbit narrow, punctured, as narrow as transverse
diameter of antennal socket. Interantennal space wider than transverse diameter of eye
and transverse diameter of antennal socket separately. Frontal ridge short and wide.
Anterofrontal ridge short, relatively tall, oblique. Eyes oval. Antenna with antenno-
meres 1I-X similar in length, eleventh slightly longer, the last five moniliform; sixth
antennomere much smaller than seventh.

Thorax: pronotum (Fig. 15A) narrower than elytra. Anterior margin wider than
posterior, posterior margin slightly convex, lateral margin slightly sinuated. Surface re-
ticulated, pilose. Pronotum with shallow, elongated impression anteromedially (absent
in female). Pronotal disc not raised. Scutellum rounded, wider than long. Prosternal
surface reticulated. Prosternal intercoxal process thin. Posterior end twice as wide as
middle. Procoxae very close to each other. Elytra fused. Elytral surface shiny, pilose,
with golden, semi-erect hairs, punctate (Fig. 15A); two inclined strips of less dense
pilosity. Lines of punctures not well defined, partly confused. Shallow impression run-
ning on base of fifth and sixth striae. Epipleura nearly vertical. Metafemur enlarged,
1.38 times longer than metatibia. Metatibia almost straight in lateral and dorsal view.
Outer and inner lateral dorsal ridge ending in an apical tooth followed by numerous
denticles (Fig. 15E). Claws simple and long.

Male genitalia (Fig. 16A): ventral side with shallow longitudinal impression run-
ning deeper basally; in lateral view strongly curved, apical denticle (in ventral view)
longer and better pronounced.

Female genitalia (Fig. 16B—G): tignum long, narrow, slightly bent, with central
canal; anterior sclerotization narrow, posterior sclerotization poorly delineated, much
wider than anterior (Fig. 16B). Vaginal palpi elongate, basally strongly sclerotized,
each with approximately eight setae at apex (Fig. 16C). Palpi pointed at apex, en-
larged at last third but thinned at apex, situated close together and merged anteriorly
for more than half of their length. Spermatheca curved, with receptacle and pump
not differentiated from each other, receptacle longer than pump. Apex of pump with
spoon-like projection. Spermathecal duct short, widest at base, without coils, making

loop (Fig. 16G).
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Figure 15. Andersonoplatus lagunanegra. A Habitus dorsal B Habitus lateral € Antenna D Head, frontal
view E Hind leg.
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Figure 16. Andersonoplatus lagunanegra. A Median lobe of aedeagus, ventral and lateral views B Tignum
C Vaginal palpi D Female abdomen, ventral view E Gut F Last abdominal tergite of female G Spermatheca.
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Type material. Holotype, 5. VENEZUELA: Merida/ PN. Sierra Nevada/ Laguna
Negra, 3300m/ 08°47'14"N, 70°48'31"W/ 23.V.1998-028B, R.Anderson/ elfin forest
litter (MIZA). Paratypes (29 CMNC, USNM) same label as holotype except “028H”.

Etymology. The specific epithet is a noun in apposition based on the type locality.

Differential diagnosis. Andersonoplatus lagunanegra is similar to A. saviniae and
can be separated from it based on the following characters: sixth antennomere much
smaller than seventh (Fig. 15C); aedeagus in lateral view strongly curved, apical denti-
cle (in ventral view) longer and better pronounced (Fig. 16A).

Andersonoplatus macubaji sp. n.
http://zoobank.org/3696A919-D7B9-4D6A-8C3C-9FAIEB25A321
Figs 17, 18

Description. Body length 2.86-2.97 mm, width 1.40—1.51 mm, shiny, pilose, flat in
lateral view. Color brown.

Head (Fig. 17D): slightly convex in lateral view, shiny, evenly reticulated, vertex
punctuated. Frons and vertex forming nearly a 135° angle in lateral view. Antennal
callus delimited from vertex by shallow, slightly inclined supracallinal sulcus. Anten-
nal callus slightly raised, covered with punctures bearing setae. Orbital sulcus shal-
low. Supraorbital sulcus absent. Supracallinal sulcus poorly delimited. Suprafrontal
and frontolateral sulcus shallow. Frontogenal and frontolateral sutures well developed.
Orbit as wide as transverse diameter of antennal socket. Interantennal space narrower
than transverse diameter of eye and wider than transverse diameter of antennal socket.
Frontal ridge short, narrow. Anterofrontal ridge short, relatively tall, oblique. Anten-
nae filiform; second antennomere shorter.

Thorax: pronotum (Fig. 17A, B) narrower than elytra. Anterior margin wider than
posterior, posterior margin straight, lateral margin slightly sinuated. Surface reticulate,
punctate, pilose. Pronotal disc not raised. Scutellum rounded, reticulated, wider than
long. Prosternal surface reticulated. Prosternal intercoxal process narrow. Posterior end
twice as wide as middle. Elytra fused. Elytral surface shiny, pilose, punctate. Punctures
forming nine striae. Interspaces flat. Second and third striae reaching elytral base. Epi-
pleura nearly vertical, pilose. Metafemur 1.74 times longer than metatibia. Metatibia
almost straight in lateral view, slightly curved in dorsal view. Outer and inner lateral
dorsal ridge ending in an apical tooth followed by numerous denticles (Fig. 17E). Meta-
tarsomeres one and two of similar size, twice as long than third. Claws simple and long.

Male unknown.

Female genitalia (Fig. 18A—C): tignum long, narrow, slightly bent, with central
canal; anterior sclerotization narrow, posterior sclerotization poorly delineated, two-
pronged pitchfork-like, wider than anterior (Fig. 18B). Vaginal palpi elongate, ba-
sally strongly sclerotized, posterior sclerotization concave. Palpi narrowly rounded at
apex, enlarged at last third but thinned at apex, separated on one third of their length
(Fig. 18C). Spermatheca curved, with receptacle and pump not differentiated from



Andersonoplatus, @ new, remarkable leaf litter inhabiting genus of Monoplatina... 109

D =

Figure 17. Andersonoplatus macubaji. A Habitus dorsal B Habitus lateral € Antenna D Head, frontal
view E Hind leg.
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Figure 18. Andersonoplatus macubaji. A Spermatheca B Tignum € Vaginal palpi.

each other, receptacle longer than pump. Apex of pump with spoon-like projection
relatively thick at base. Spermathecal duct short, widest at base, without coils, making
narrow loop (Fig. 18A).

Type material. Holotype, ©. VENEZUELA: Merida/ Apartaderos, Laguna/
Macubaji, 3500m/ 29.VIL.1989, S.&]. Peck/ paramo cushion plant/ litter, 89-285
(MIZA). Paratype (19 USNM). Same label as holotype.

Etymology. The specific epithet is a noun in apposition based on the type locality.

Differential diagnosis. Andersonoplatus macubaji is similar to A. merida and can
be differentiated from it based on the following characters: vaginal palpi separated on
one third of their length (Fig. 18C); posterior sclerotization of vaginal palpi concave
on side (Fig. 18C); anterior end of tignum narrow (Fig. 18B).

Andersonoplatus merga sp. n.
http://zoobank.org/AC4589C1-AA7A-4325-AF98-7147B95B053B
Figs 19, 20

Description. Body length 3.51-3.67 mm, width 1.78-1.89 mm, shiny, with sparse,
semi-erect hairs, slightly convex in lateral view. Color dark brown.

Head (Fig. 19D): slightly convex in lateral view, shiny, evenly reticulated, gen-
erally sparsely punctuated. Frons and vertex forming nearly a 135° angle in lateral
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view. Antennal callus delimited from vertex by poorly delimited supracallinal sulcus.
Antennal callus slightly raised, covered with punctures. Vertex with coarse transverse
wrinkles most evident near orbital sulci. Orbital sulcus shallow. Supraorbital ab-
sent. Suprafrontal sulcus shallow. Frontolateral sulcus deep. Frontogenal suture well
developed. Orbit as wide as transverse diameter of antennal socket. Interantennal
space narrower than transverse diameter of eye and wider than transverse diameter
of antennal socket. Frontal ridge short, V-shaped. Antenna filiform; second anten-
nomere shorter.

Thorax: pronotum (Fig. 19A, B) narrower than elytra. Anterior margin wider than
posterior, posterior margin almost straight, lateral margin sinuated. Anterolateral cal-
losities long, pointed, denticle-like. Surface reticulated, punctuated, pilose. Pronotal
disc slightly raised. Scutellum triangular, reticulated, wider than long. Prosternal sur-
face reticulated. Posterior end approximately twice as wide as middle. Procoxae glo-
bose. Elytra fused. Elytral surface shiny, with very sparse and short hairs, punctate.
Punctures forming nine striae. Interspaces slightly convex. Second and third striae
reaching elytral base. Epipleura nearly vertical, pilose. Metafemur 1.6 times longer
than metatibia. Metatibia almost straight in lateral and slightly curved in dorsal view.
Metatarsomeres one and two of similar size, twice as long as third. Claws appendiculate
and long.

Male unknown.

Female genitalia (Fig. 20A—C): tignum long, narrow, slightly bent, with central
canal; anterior sclerotization narrow, posterior sclerotization well delineated, two-
pronged pitchfork-like, wider than anterior (Fig. 20B). Vaginal palpi elongate, ba-
sally strongly sclerotized, each with approximately eight setae at apex. Palpi narrowly
rounded at apex, enlarged at last third but thinned at apex; separated on one third
of their length; posterior sclerotization of vaginal palpi concave on side (Fig. 20C).
Spermatheca curved, with receptacle and pump not differentiated from each other,
receptacle longer than pump. Apex of pump with spoon-like projection relatively thick
at base. Spermathecal duct short, widest at base, without coils, making narrow loop
(Fig. 20A).

Type material. Holotype, ©. VENEZUELA: Merida/ Paramo de La Cu-
lata/ 18.5km N.E. Merida, 2950m/ 08°44'34"N, 71°03'44"W/ 25.V.1998-037A,
R.Anderson/ paramo, streamside shrub litter (MIZA). Paratype (19 USNM). Same
label as holotype.

Etymology. The specific epithet is a noun in apposition based on a two-pronged
pitchfork-like posterior margin of tignum.

Differential diagnosis. Andersonoplatus merga is similar to A. macubaji and A.
merida. It can be separated from them based on the following characters: vertex with
coarse transverse wrinkles most evident near orbital sulci (Fig. 19D); anterolateral cal-
losity of pronotum long curved denticle-like (Fig. 19A). In A. macubaji and A. merida:
vertex without coarse transverse wrinkles near orbital sulci (Fig. 17B), anterolateral
callosity of pronotum short, not denticle-like (Fig. 17A).
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Figure 19. Andersonoplatus merga. A Habitus dorsal B Habitus lateral € Antenna D Head, frontal view
E Hind leg.
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Figure 20. Andersonoplatus merga. A Spermatheca B Tignum € Vaginal palpi.

Andersonoplatus merida sp. n.
http://zoobank.org/EBFBEEGA-CB79-4E91-A8E5-849C36407F80
Figs 21, 22

Description. Body length 3.18-3.56 mm, width 1.56-1.89 mm, shiny, pilose, nearly
flat in lateral view. Color castaneous.

Head (Fig. 21D): slightly convex in lateral view, shiny, evenly reticulated, gener-
ally sparsely punctuated. Frons and vertex forming nearly a 135° angle in lateral view.
Antennal callus delimited from vertex by poorly formed, inclined supracallinal sulcus.
Antennal callus slightly raised, surface uneven, with more than two punctures, some
of them bearing setae. Orbital and supraorbital sulcus absent. Suprafrontal shallow.
Frontolateral sulcus absent. Frontogenal suture well developed. Orbit slightly wider
than transverse diameter of antennal socket. Interantennal space narrower than trans-
verse diameter of eye and slightly wider than transverse diameter of antennal socket.
Antennal socket rounded. Frontal ridge short, V-shaped. Antennae filiform; second
antennomere shorter.

Thorax: pronotum (Figs 21A, B) narrower than elytra. Anterior margin wider than
posterior, posterior margin nearly straight, lateral margin sinuated. Anterior angles
pointed outwards. Surface reticulated, punctuate, pilose. Pronotal disc not raised.
Scutellum triangular, reticulated, wider than long. Prosternal surface reticulated. Pros-
ternal intercoxal process thin. Posterior end twice as wide as middle. Procoxae very
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Figure 21. Andersonoplatus merida. A Habitus dorsal B Habitus lateral € Antenna D Head, frontal view
E Hind leg.
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Figure 22. Andersonoplatus merida. A Tignum B Vaginal palpi € Spermatheca D Female abdomen,

ventral view E Last abdominal tergite of female F Median lobe of aedeagus, ventral and lateral views.
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close to each other. Elytra fused. Elytral surface shiny, pilose, punctate (Fig. 21A).
Punctures forming nine striae. Interspaces flat. Second and third striae reaching ely-
tral base. Epipleura nearly horizontal. Metafemur 1.37 times longer than metatibia.
Metatibia almost straight in lateral and dorsal views. Metatarsomeres one and two of
similar size, twice as long as third. Claws appendiculate and long.

Male genitalia (Fig. 22F): ventral side evenly convex without grooves and ridges,
flattened apically.

Female genitalia (Fig. 22A-E): tignum long, narrow, slightly bent, with central
canal; anterior sclerotization relatively wide, posterior sclerotization well delineated,
narrower than anterior (Fig. 22A). Vaginal palpi elongate, basally strongly sclerotized,
each with eight setae at apex. Palpi narrowly rounded at apex, posterior sclerotization
slightly curved on side (Fig. 22B), separated on more than one third of their length
(Fig. 22B). Spermatheca curved, with receptacle and pump not differentiated from
each other, receptacle longer than pump. Apex of pump with relatively thick spoon-
like projection. Spermathecal duct short, widest at base, without coils, making narrow
loop (Fig. 22C).

Type material. Holotype, . (1) VENEZUELA: Merida/ Alto de Timotes, Paramo/
de Mucuchies, 4000m/ 08°51'30"N, 70°49'29"W/ 26.V.1998-043, R.Anderson. (2)
dead leaves under /Espeletia sp (MIZA). Paratypes (29 USNM). (1Q USNM) VENE-
ZUELA: Merida/ PN.Sierra Nevada/ Laguna Negra, 3300m/ 08°47'14"N, 70°48'31"W/
23.V.1998-028B, R.Anderson/ elfin forest litter. (19 CMNC) VENEZUELA: Merida/
Merida, Telef./ Loma Redonda, 4100m/ 22-29.V1.1989, S.&]. Peck/ paramo, Polylepsis
grove/ ex: carrion trap.

Etymology. The specific epithet is a noun in apposition based on the type locality.

Differential diagnosis. Andersonoplatus merida is similar to A. macubaji and
can be differentiated from it based on the following characters: vaginal palpi sepa-
rated on more than one third of their length (Fig. 22B); posterior sclerotization of
vaginal palpi slightly curved on side (Fig. 22B); anterior end of tignum relatively
wide (Fig. 22A).

Andersonoplatus microoculus sp. n.
http://zoobank.org/146846F8-FD3E-41AD-A8C2-9CE7FC6A9CDO
Figs 23-27

Description. Body length 2.10-2.43 mm, width 0.97-1.18 mm, pronotum and elytra
with sparse, semi-erect hairs, shiny, slightly flat in lateral view. Color light brown to
almost black; antennae and legs yellow or at least lighter than rest of body.

Head (Figs 23D; 25F; 26A, B, C): flat in lateral view, generally smooth, vertex
slightly reticulated; gena shiny, with very sparse pilosity. Antennal callus delimited
from vertex by well-developed and straight supracallinal sulcus. Antennal callus el-
evated above vertex, surface even, with no or two punctures, if bearing setae, they are
short. Orbital sulcus shallow. Supraorbital sulcus shallow almost connected with sup-
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racallinal sulcus. Suprafrontal sulcus shallow. Frontolateral sulcus absent. Frontogenal
suture shallow. Orbit as wide as transverse diameter of antennal socket. Interantennal
space wider than transverse diameter of eye and wider than transverse diameter of an-
tennal socket. Antennal socket rounded. Frontal ridge short, V-shaped. Anterofrontal
ridge low, oblique. Eyes small, with approximately 12 large ommatidia. Antenna with
the last five antennomeres moniliform, with denser and longer setae.

Thorax: pronotum (Fig. 25D, F) longer than wide, much narrower than elytra,
notched at middle. Anterior margin nearly straight, wider than posterior; posterior
margin slightly convex, lateral margin sinuated. Surface reticulated, with pilosity
sparse. Post basal impression absent. Pronotal disc not raised. Scutellum very small
and triangular. Prosternal surface reticulated. Prosternal intercoxal process thin in mid-
dle. Posterior end more than twice as wide as middle (Fig. 26C). Elytra fused. Elytral
surface shiny, with short, white, semi-erect hairs. Punctures forming seven striae. Each
punctation bears one very short setae (can be found some setae on the interestriae).
Interspaces flat. Second and third striae reaching elytral base. Epipleura nearly vertical.
Metafemur greatly enlarged, 1.95 times longer than metatibia. Metatarsomeres one
and two similar in size, slightly longer than third. Claws slightly appendiculate and
long (Fig. 27C, D).

Male genitalia (Fig. 24A): ventral side convex and shiny, without longitudinal im-
pression, slightly flattened at apex; apical denticle well developed in ventral view, nar-
row, apex straight and not bent ventrally.

Female genitalia (Fig. 24B-E): tignum long, narrow, slightly bent, with cen-
tral canal; anterior sclerotization widening gradually with curved sides and convex
apex, posterior sclerotization poorly delineated, narrow, as wide as anterior (Fig.
24B). Vaginal palpi elongate, basally strongly sclerotized, each with eight setae at
apex (Fig. 24E). Palpi pointed at apex, enlarged at last third but thinned at apex,
situated close together and merged anteriorly for more than half of their length.
Spermatheca curved, with receptacle and pump not differentiated from each other.
Apex of pump with spoon-like projection. Spermathecal duct short, widest at base,
without coils (Fig. 24C). Last abdominal sternite (Fig. 24D) evenly sclerotized with
evenly placed setae.

Type material. Holotype, J. VENEZUELA: Trujillo/ camino viejo a Trujillo,
Paramo/ La Cristalina, km 9.7, 2400m/ 09°21'22"N, 70°17'51"W/ 20.V.1998-022B/
R.Anderson, elfin for. Litter (MIZA). Paratypes (163 79). (531%9) same label as
holotype except: (2345 USNM) “022D”; (3312 USNM) “022E”; (2319 CMNC)
“022F”; (334 USNM) “022G”; (14 USNM) “022]”.

Etymology. The specific epithet is a noun in apposition based on relatively small
eyes of the beetles.

Differential diagnosis. Andersonoplatus microoculus can be identified by the small
eyes, with approximately 12 large ommatidia (Figs 23B, D) and pronotum compara-
tively narrow (Fig. 23A).
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Figure 23. Andersonoplatus microoculus. A Habitus dorsal B Habitus lateral € Antenna D Head, frontal
view E Hind leg.
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Figure 24. Andersonoplatus microoculus. A Median lobe of aedeagus, ventral and lateral views B Tignum
C Spermatheca D Last abdominal tergite of female E Vaginal palpi.
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Figure 25. Andersonoplatus microoculus. A Antenna B Seven apical antennomeres € Habitus dorsal
D Pronotum in dorsal view E Habitus lateral F Head and pronotum in lateral view G Mouth parts in

lateral view H Last maxillary palpomere.
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Figure 26. Andersonoplatus microoculus. A Head in lateral view B Head in frontal view € Head and

pronotum in ventral view.
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Figure 27. Andersonoplatus microoculus. A Hind tibia and tarsus in dorsal view B Hind leg in dorsal view
C Protarsomeres in ventral view D Protarsomeres in dorsal view.

Andersonoplatus peck sp. n.
http://zoobank.org/B35E4FF6-541D-4124-8EFD-F533B99B32D1
Figs 28, 29

Description. Body length 1.62-1.78 mm, width 0.81-0.91 mm, shiny, pilose, with
semi-erect hairs, flat in lateral view. Color light brown.
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Head (Fig. 28D): slightly convex in lateral view, shiny, generally reticulated, pi-
lose. Frons and vertex at same level in lateral view. Supraorbital pore indistinguish-
able. Antennal callus delimited from vertex by deep and curved sulcus; not raised;
surface uneven, with more than two punctures, some of them bearing setae. Orbital
sulcus shallow. Supraorbital absent. Suprafrontal sulcus shallow. Frontolateral sulcus
absent. Frontogenal suture well developed. Orbit narrow, nearly two times narrower
than transverse diameter of antennal socket. Interantennal space slightly narrower than
transverse diameter of eye and as wide as transverse diameter of antennal socket. Frontal
ridge wider between antennal sockets abruptly narrowing ventrally. Anterofrontal ridge
long, relatively tall, oblique. Eyes very small. Antenna with antennomeres I1I-XI shorter
than second; last five antennomeres wider than preceding ones, moniliform (Fig. 28C).

Thorax: pronotum (Fig. 35A, B) longer than wide, narrower than elytra, notched at
middle. Anterior margin wider than posterior, posterior margin slightly convex, lateral
margin sinuated. Surface reticulated, pilose with disordered hair. Post basal impres-
sion deep, with deep rounded impressions laterally, along notch. Pronotal disc slightly
raised. Scutellum rounded, much shorter than wide. Prosternal surface reticulated.
Prosternal intercoxal narrow. Posterior end twice as wide as middle. Elytra fused. Ely-
tral surface shiny, pilose, with, semi-erect, disordered hairs, punctate (Fig. 35A). Punc-
tures forming seven striae. Interspaces slightly convex. Second stria reaching elytral
base, third stria missing few punctures before elytral base. Epipleura nearly horizontal.
Metafemur very enlarged, 2.01 times longer than metatibia. Metatibia almost straight
in lateral view, slightly curved in dorsal view. Claws simple and long (Fig. 28E).

Male genitalia (Fig. 29A): ventral side with shallow longitudinal impression run-
ning deeper basally; apical denticle well developed, long, apex straight except very tip
that faces ventrally.

Female genitalia (Fig. 29B—G): tignum long, narrow, slightly bent, with central
canal; anterior sclerotization narrow, posterior sclerotization well delineated, narrower
than anterior (Fig. 29B). Vaginal palpi elongate, basally strongly sclerotized, each with
approximately eight setae at apex (Fig. 29C). Palpi pointed at apex, enlarged at last
third but thinned at apex, situated close together and merged anteriorly for more
than half of their length. Posterior sclerotization of vaginal palpi with straight sides.
Spermatheca curved, with receptacle and pump not differentiated from each other, re-
ceptacle longer than pump. Apex of pump with relatively thick spoon-like projection.
Spermathecal duct short, widest at base, without coils, making narrow loop (Fig. 29E).

Type material. Holotype, §. VENEZUELA: Merida/ ULA. Biol.Res. LaCarbon-
erra/ 20km SE Azulita, 28.V1.1989/ 2300m, S.&]. Peck/ Podocarp./ for. litter. 89-240
(MIZA). Paratype (19 USNM). Same label as holotype.

Etymology. We dedicate this species to Jarmila and Stuart Peck who collected the
type series. The specific epithet is a noun in apposition.

Differential diagnosis. Andersonoplatus peck is similar to A. baru and can be differ-
entiated from it based on the following characters: body 1.62—-1.78 mm in length, light
brown, vertex sparsely covered with setae; posterior sclerotization of vaginal palpi with
straight sides; posterior sclerotization of tignum narrower than anterior. In A. baru
body is 3.39-3.40 mm, uniformly yellow, vertex densely covered with setae; posterior
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Figure 28. Andersonoplatus peck. A Habitus dorsal B Habitus lateral € Antenna D Head, frontal view
E Hind leg.
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Figure 29. Andersonoplatus peck. A Median lobe of aedeagus, ventral and lateral views B Tignum € Vaginal
palpi D Female abdomen, ventral view E Spermatheca F Last abdominal tergite of female G Gut.
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sclerotization of vaginal palpi with curved sides; posterior sclerotization of tignum
wider than anterior.

Andersonoplatus rosalesi sp. n.

http://zoobank.org/231080EF-53DD-487D-9C3B-0D7F4C4C4A62
Figs 30, 31

Description. Body length 2.05-2.16 mm, width 1.08-1.18 mm, shiny, pilose, with
semi-erect hairs, moderately convex in lateral view. Color castaneous.

Head (Fig. 30D): slightly convex in lateral view, shiny, generally reticulated, with
sparse pilosity. Frons and vertex forming nearly a 135° angle in lateral view. Antennal
callus delimited from vertex by deep and slightly curved upward supracalinal sulcus.
Antennal callus slightly raised, surface even, with no or two punctures, if bearing setae,
they are short. Orbital sulcus shallow. Supraorbital sulcus absent. Suprafrontal and
frontolateral sulci shallow. Frontogenal suture deep. Orbit narrow, as wide as transverse
diameter of antennal socket. Interantennal space narrower than transverse diameter
of eye and as wide as transverse diameter of antennal socket. Frontal ridge short and
narrow. Antennae filiform; antennomeres I1I-XI similar in length, the last five anten-
nomeres slightly wider than preceding ones.

Thorax: pronotum (Fig. 30A, B) slightly trapezoidal, almost quadrate, narrower
than elytra. Anterior margin wider than posterior, posterior margin slightly concave,
lateral margin almost straight. Anterior angles pointed outwards. Surface reticulated,
punctuated, pilose, densely covered with well-defined punctures, diameter of which
larger than distance between punctures. Pronotal disc weakly raised. Scutellum round-
ed, shorter than wide. Prosternal intercoxal process narrow. Posterior end nearly twice
as wide as middle. Elytra not fused. Elytral surface shiny, with white, semi-erect hairs,
deeply punctate (Fig. 30A, B). Punctures forming nine striae, the ninth stria is overlap-
ping marginal one. Interspaces very convex. Second and third striae reaching elytral
base. Third and fourth striaec merge at apical 2/3*. Epipleura slightly convex, pilose,
nearly vertical, slightly narrowed at elytral apex. Metafemur greatly enlarged, 1.10
times longer than metatibia. Claws appendiculate and long.

Male genitalia (Fig. 31A): ventral side flat apically, with longitudinal impression
basally; apical denticle poorly developed, apex bent ventrally.

Female genitalia (Fig. 31B-E): tignum long, narrow, slightly bent, with central
canal; anterior sclerotization widening gradually with slightly curved sides and convex
apex, posterior sclerotization poorly delineated, wide, wider than anterior (Fig. 31E).
Vaginal palpi elongate, basally strongly sclerotized, each with approximately eight setae
at apex (Fig. 31B). Palpi pointed at apex, enlarged at last third but thinned at apex,
situated close together and merged anteriorly for more than half of their length. Sper-
matheca curved, with receptacle and pump not differentiated from each other, recep-
tacle longer than pump. Apex of pump with spoon-like projection. Spermathecal duct
short, widest at base, without coils, making long and narrow loop (Fig. 31D).
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Figure 30. Andersonoplatus rosalesi. A Habitus dorsal B Habitus lateral € Antenna D Head, frontal view
E Hind leg.
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Figure 3 1. Andersonoplatus rosalesi. A Median lobe of aedeagus, ventral and lateral views B Vaginal palpi

C Female abdomen, ventral view D Spermatheca E Tignum.
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Type material. Holotype, . VENEZUELA: Merida/ 34km N.W. Merida,
Finca/ ‘Fundo La Trinidad’, 2350m/ 08°37'00"N, 71°20'12"W/ 22.V.1998-027C,
R.Anderson/ montane forest litter (MIZA). Paratypes (54 USNM, CMNC, 19
USNM). Same labels as holotype.

Etymology. We name this species after Carlos Rosales of Museo del Instituto de
Zoologia, UCV, Maracay, Venezuela, a fellow coleopterist who contributed greatly to
our knowledge of beetles of Venezuela.

Differential diagnosis. Andersonoplatus rosalesi is similar to A. andersoni, A. flavus
and A. sanare and can be separated from them based on the following characters: pro-
notal surface densely covered with well-defined punctures, diameter of which larger
than distance between punctures (Fig. 30A) and second elytral stria reaching base of
elytron (Fig. 30A).

Andersonoplatus sanare sp. n.
http://zoobank.org/6D9402CE-5913-4160-BOCE-70F94EBEFOAC
Figs 32, 33

Description. Body length 2.43-3.24 mm, width 1.24-1.59 mm, shiny, pilose, with
semi-erect hairs, moderately convex in lateral view. Color light brown to dark brown.

Head (Fig. 32D): slightly convex in lateral view, generally reticulated, with sparse
pilosity, gena slightly punctured. Frons and vertex forming nearly a 135° angle in lat-
eral view. Antennal callus delineate from vertex by deep and curved supracalinal sulcus.
Antennal callus slightly elevated above vertex, surface even, with no or two punctures,
if bearing setae, they are short. Orbital sulcus deep. Supraorbital sulcus shallow. Su-
praorbital and supracallinal sulci not connected. Suprafrontal sulcus shallow. Fronto-
lateral sulcus shallow. Frontogenal suture deep. Orbit wider than transverse diameter
of antennal socket. Interantennal space narrower than transverse diameter of eye and
as wide as transverse diameter of antennal socket. Frontal ridge short and narrow.
Antenna filiform; last five antennomeres slightly wider than preceding ones; second
antennomere shorter (Fig. 32C).

Thorax: pronotum (Fig. 32A) much narrower than elytra. Anterior margin wid-
er than posterior, posterior margin nearly straight, lateral margin slightly sinuated.
Surface reticulated, slightly punctated, pilose, sparsely covered with variously defined
punctures, diameter of which smaller than distance between punctures. Post basal im-
pression absent in females. Pronotal disc weakly raised. Scutellum triangular, shorter
than wide. Prosternal surface reticulated. Prosternal intercoxal process thin. Posterior
end twice as wide as middle. Procoxae very close to each other. Elytra fused. Elytral sur-
face shiny, with white, semi-erect hairs, punctate (Fig. 32A, B). Punctures forming nine
striae, ninth stria almost merge with marginal one. Interspaces convex. Marginal line of
elytra interrupted at base. Second and third striae not reaching elytral base. Epipleura
slightly convex, nearly vertical, slightly narrowed at elytral apex. Metafemur greatly
enlarged, 1.66 times longer than metatibia. Claws appendiculate and long (Fig. 32E).
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Figure 32. Andersonoplatus sanare. A Habitus dorsal B Habitus lateral € Antenna D Head, frontal view
E Hind leg.
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Figure 33. Andersonoplatus sanare. A Median lobe of aedeagus, ventral and lateral views B Median lobe
of aedeagus, internal structures under compound microscope € Vaginal palpi D Tignum E Spermatheca.
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Male genitalia (Fig. 33A, B): ventral side convex and shiny, without longitudinal
impression, slightly flattened at apex; apical denticle well developed, long in ventral
view, apex slightly bent ventrally.

Female genitalia (Fig. 33C-E): tignum long, narrow, slightly bent, with central
canal; anterior sclerotization widening gradually with slightly curved sides and convex
apex, posterior sclerotization poorly delineated, narrow, as wide as anterior (Fig. 33D).
Vaginal palpi elongate, basally strongly sclerotized, each with approximately eight setae
at apex (Fig. 33C). Palpi pointed at apex, enlarged at last third but thinned at apex,
situated close together and merged anteriorly for more than half of their length. Sper-
matheca curved, with receptacle and pump not differentiated from each other. Apex
of pump with spoon-like projection. Spermathecal duct short, widest at base, without
coils, making small loop (Fig. 33E).

Type material. Holotype, §. VENEZUELA: Lara/ PN.Yacambu, 6.4km/ S.E.
Sanare, 1850m/ 09°41'51"N, 69°38'57"W/ 17.V.1998-014C/ R.Anderson, cloud for.
Litter (MIZA). Paratypes (93 129 USNM). (5449 USNM) Same label as holo-
type except: (1819 CMNC) “014A”; (2369 USNM) “014E”; (1419 CMNC)
“10.4km”, “1800m”, “013B”.

Etymology. The specific epithet is a noun in apposition based on the type locality.

Differential diagnosis. Andersonoplatus sanare is similar to A. andersoni but can
be differentiated from it based on the following characters: ventral side of median lobe
without longitudinal impression (Fig. 33A); spermathecal duct making relatively short
loop (Fig. 33E).

Andersonoplatus saviniae sp. n.

http://zoobank.org/C96450F3-D40D-4B4D-933F-831E522AB458
Figs 34, 35

Description. Body length 2.54-3.02 mm, width 1.18-1.40 mm, shiny, pilose, with
semi-erect hairs, flat in lateral view. Color light brown with elytra darker (almost al-
ways in males or with band in middle in females).

Head (Fig. 34D): slightly flat in lateral view, shiny, generally reticulated, with
sparse pilosity. Vertex covered with large, poorly defined punctures. Frons and vertex
almost at same level in lateral view. Antennal callus delimited from vertex by shallow
and slightly inclined supracallinal sulcus; slightly raised above vertex; surface uneven,
with more than two punctures, some of them bearing setae. Orbital and supraorbital
sulci shallow, represented by punctures. Suprafrontal and frontolateral sulcus shallow.
Frontogenal suture shallow. Orbit narrow, punctured, narrower than transverse diam-
eter of antennal socket. Interantennal space narrower than transverse diameter of eye
and transverse diameter of antennal socket separately. Frontal ridge short and narrow.
Anterofrontal ridge short, relatively tall, oblique. Antenna filiform; the last five anten-
nomeres slightly wider and shorter than preceding ones; second antennomere shortest;
sixth antennomere as long as seventh (Fig. 34C).
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Figure 34. Andersonoplatus saviniae. A Habitus dorsal B Habitus lateral € Antenna D Head, frontal
view E Hind leg.
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Figure 35. Andersonoplatus saviniae. A Median lobe of aedeagus, ventral and lateral views B Tignum
C Spermatheca D Vaginal palpi.
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Thorax: pronotum (Fig. 34A, B) narrower than elytra. Anterior margin wider than
posterior, posterior margin slightly convex, lateral margin slightly sinuated. Anterior and
posterior angles pointed outwards. Surface reticulated, punctured, pilose. Pronotal disc
not raised. Scutellum triangular, wider than long. Prosternal surface reticulated. Proster-
nal intercoxal process thin. Posterior end twice as wide as middle. Procoxae very close to
each other. Elytra weakly fused. Elytral surface shiny, pilose, with white, semi-erect hairs,
punctate (Fig. 34A, B). Punctures forming nine striae, ninth stria almost merge with
marginal one. Interspaces slightly convex. Distinct impression running on base of fifth
and sixth striae. Second and third striae reaching elytral base. Epipleura nearly vertical.
Metafemur greatly enlarged, 1.33 times longer than metatibia. Metatibia almost straight
in lateral view, slightly curved in dorsal view. Claws simple and long (Fig. 34E).

Male genitalia (Fig. 35A): ventral side flat with shallow longitudinal impression in-
terrupted in middle; apex bent ventrally, in lateral view nearly straight, apical denticle
(in ventral view) shorter and less differentiated.

Female genitalia (Fig. 35B-D): tignum long, narrow, slightly bent, with central
canal; anterior sclerotization widening gradually with slightly curved sides and convex
apex, posterior sclerotization poorly delineated, wide, wider than anterior (Fig. 35B).
Vaginal palpi elongate, basally strongly sclerotized, each with approximately eight setae
at apex (Fig. 35D). Palpi pointed at apex, enlarged at last third but thinned at apex,
situated close together and merged anteriorly for more than half of their length. Sper-
matheca curved, with receptacle and pump not differentiated from each other, recep-
tacle longer than pump. Apex of pump with spoon-like projection. Spermathecal duct
short, widest at base, without coils, making loop (Fig. 35C).

Type material. Holotype, ¢. VENEZUELA: Trujillo/ camino viejo a Trujillo,
Paramo/ La Cristalina, km 9.7, 2400m/09°21'21"N, 70°17'51"W/ 20.V.1998-022A/
R.Anderson, elfin for. Litter (MIZA). Paratypes (33 39 USNM). Same label as holo-
type except: (1819 CMNC) “022E”; (28 USNM) “022F”; (29 USNM) “022]”.

Etymology. We name this species after Vilma Savini of Museo del Instituto de
Zoologia, UCV, Maracay, Venezuela, a fellow coleopterist who contributed greatly to
our knowledge of beetles of Venezuela.

Differential diagnosis. Andersonoplatus saviniae is similar to A. lagunanegra and
can be differentiated from it based on the following characters: sixth antennomere as
long as seventh (Fig. 34C); aedeagus in lateral view nearly straight, apical denticle (in
ventral view) shorter and less differentiated (Fig. 35A).

Key to Andersonoplatus species

1 Surface of antennal calli uneven, with more than two punctures, some of
them bearing [ong SEtae .......ccoveveuiuiiiiriiiccciee e 2
- Surface of antennal calli even, with no or two punctures, if bearing setae, they
BT 1Y) & SO 8
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Elytral striae well recognized, often placed in grooves making interspaces con-

Ao SO 3
Elytral striae poorly recognized, punctures not in grooves making, inter-
SPACES HlAT ..ttt 7
Supracallinal sulcus sharply delimited .........cccoeveniiiniinninicie, 4
Supracallinal sulcus poorly delimited .........ccooeveviiiiiininiiiniiiciiics 5

Body 1.62-1.78 mm in length, light brown, vertex sparsely covered with
setae. Posterior sclerotization of vaginal palpi with straight sides. Posterior
sclerotization of tignum narrower than anterior ......... Andersonoplatus peck
Body 3.39-3.40 mm, uniformly yellowish, vertex densely covered with setae.
Posterior sclerotization of vaginal palpi with curved sides. Posterior sclerotiza-
tion of tignum wider than anterior ...........cccceueueueeee. Andersonoplatus baru
Vertex with coarse transverse wrinkles most evident near orbital sulci
(Fig. 19D). Anterolateral callosity of pronotum long curved denticle-like
(Fig. 19A). Body dark in color (Fig. 19A) ............... Andersonoplatus merga
Vertex without coarse transverse wrinkles near orbital sulci (Fig. 17B). An-
terolateral callosity of pronotum short, not denticle-like (Fig. 17A). Body
lighter in color (Fig. 17A) ...ccoiiiiiiiicceieeceeee e 6
Vaginal palpi separated on one third of their length (Fig. 18C). Posterior scle-
rotization of vaginal palpi concave on side (Fig. 18C). Anterior end of tignum
narrow (Fig. 18B) ..c.ccovvviiiiiiiiiiiicciiiece Andersonoplatus macubaji
Vaginal palpi separated on more than one third of their length (Fig. 22B).
Posterior sclerotization of vaginal palpi slightly curved on side (Fig. 22B).
Anterior end of tignum relatively wide (Fig. 22A) .....ccooooviiiiiniinincnn.

.......................................................................... Andersonoplatus merida
Sixth antennomere much smaller than seventh (Fig. 15C). Aedeagus in lateral
view strongly curved, apical denticle (in ventral view) longer and better pro-
nounced (Fig. 16A) .....ccccceoeivivnieiiinnnes Andersonoplatus lagunanegra
Sixth antennomere as long as seventh (Fig. 34C). Aedeagus in lateral view
nearly straight, apical denticle (in ventral view) shorter and less differentiated

(Fig. 35A) cooiiiiiiiiiiiiiccc Andersonoplatus saviniae
Elytral interspaces flat.........ccooeiiiininiiiiiicccceceee 9
Elytral interspaces CONVEX ........cccoiviiuiiiiiiiiiiiiiiiiiicccieciccseccae 11

Eyes small, with nearly 12 large ommatidia (Fig. 23B, D). Pronotum com-
paratively narrow (Fig. 23A). Apical denticle of male genitalia well developed,
narrow (Fig. 24A) .....covvieiiiniicciinn Andersonoplatus microoculus
Eyes large, with more than 20, small ommatidia (Figs 7D, 12 D). Pronotum
comparatively wide (Figs 7A, 12A). Apical denticle of male genitalia absent,
poorly developed (Fig. 8A), or very wide (Fig. 13F) ....ccccoovviiiiiiiininns 10
Supracallinal sulci well developed, deep (Fig. 7D). Apex of median lobe of ae-
deagus bent ventrally in lateral view (Fig. 8A) ...... Andersonoplatus castaneus
Supracallinal sulci poorly developed, barely perceptible (Fig. 12D). Apex of me-
dian lobe of aedeagus straight in lateral view (Fig. 13F).... Andersonoplatus jolyi
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11 Pronotal surface shiny, lacking punctures (Fig. 14A, B, E). Ventral side of me-
dian lobe of acdeagus flat with low longitudinal ridge apically (Fig. 14D).......
.............................................................................. Andersonoplatus laculata

— Pronotal surface dull, covered with punctures (e.g., Fig. 2A). Ventral side of
median lobe of aedeagus variously shaped but always without longitudinal
ridge (e.g., Fig. 1F) oo 12

12 Pronotal surface uneven, covered with relatively large but poorly defined
punctures (Fig. 5A). Median lobe of aedeagus ventrally with two ridges and
deep groove between them (Fig. 6D) .......... Andersonoplatus bechyneorum
Pronotal surface even, covered with moderately sized well defined punctures
(e.g., Fig. 30A). Median lobe of aedeagus ventrally without ridges and deep
grove between them (e.g., Fig. 1F) .ccoooiiiiiiiiiiiiiicccccee 13

13 Pronotal surface densely covered with well-defined punctures, diameter of
which larger than distance between punctures (Fig. 30A). Second elytral stria
reaching base of elytron (Fig. 30A).......ccccccoeveunneee. Andersonoplatus rosalesi

- Pronotal surface sparsely covered with variously defined punctures, diameter
of which smaller than distance between punctures (e.g., Fig. 32A). Second
elytral stria not reaching base of elytron (e.g., Fig. 32A) .....ccccocvvivirnennen. 14

14 Body yellow (Fig. 10A, B)...coovvvviiiiiiiiiccicne Andersonoplatus flavus

- Body brown (Figs 1A, B, 32A, B) ..o 15

15 Ventral side of median lobe with shallow longitudinal impression, bottom of
which covered with transverse wrinkles (Fig. 2F). Spermathecal duct making
relatively long loop (Fig. 2E).....ccccoeiiiininnnns Andersonoplatus andersoni

- Ventral side of median lobe without longitudinal impression (Fig. 33A). Sper-
mathecal duct making relatively short loop (Fig. 33E) ... Andersonoplatus sanare
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Abstract

The results of manual dissection of the musculature of the male genitalia in Nothybus kuznetsovorum are
fully confirmed by the modern methods of Micro-CT. A comparative analysis of Neria commutata and
Cothornobata sp. shows that an increase in the flexion in the genitalia of males and the displacement
of syntergosternite VII to the ventral side in Cothornobata sp. caused the disappearance of the muscles
ITMG6-7r and ITM7-8r. In addition, this increase in flexion apparently caused the fusion of the M18
muscles into one bundle. The muscle ISM5-6¢ goes on to moving the second segment of the forcipate
appendages of sternite V.

Keywords

Cothornobata, Morphology, musculature, Neria commutata, Nothybus kuznetsovorum, sclerites

Introduction

Micropezidae is an average-sized family of acalyptrate flies (Diptera). It comprises
approximately 700 described species in 50 genera (Marshall 2010, 2012; Ferro and

Copyright Tatiana V. Galinskaya et al. This is an open access article distributed under the terms of the Creative Commons Attribution License
(CC BY 4.0), which permits unrestricted use, distribution,and reproduction in any medium, provided the original author and source are credited.
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Carvalho 2014). The family is globally distributed, with the greatest species richness
found in tropical regions (Steyskal 1968). The body of adult flies is 3.5 to 20.0 mm
long (Steyskal 1987).

The family Nothybidae includes only one genus, Nothybus Rondani, 1875, dis-
tributed in the Oriental Region. These acalyptrate flies are 5.5 to 15.0 mm body long
(Lonsdale and Marshall 2016).

Study of the musculature is helpful not only for specifying the functions of genital
sclerites, but also for revealing the homology of some poorly traced structures (Ovt-
shinnikova 1989, 1994, Ovtshinnikova and Yeates 1998; Galinskaya and Ovtshin-
nikova 2015).

Previously specimens of Nothybus kuznetsovorum Galinskaya et Shatalkin, 2015
(Nothybidae) and Neria commutata (Czerny, 1930) (Micropezidae) were investigated
by manual dissection using light microscopy (Galinskaya et al. 2016, Ovtshinnikova
and Galinskaya 2017). In these studies, some muscles were thin and indistinct.

Among the Diptera the X-ray micro-computed tomography (Micro-CT) was used
for revealing the morphology of the feeding apparatus of Philoliche rostrata and Ph.
gulosa (Tabanidae) (Karolyi et al. 2014); for the characterization of the morphology
of the venom system of Eutolmus rufibarbis (Asilidae) (Drukewitz et al. 2018); for
revealing the morphology of the proboscis, the food canal and suction pump muscles
of Prosoeca sp. (Nemestrinidae) (Karolyi et al. 2013); for analysis of the Drosophila
larvae central nervous system (Drosophilidae) (Mizutani et al. 2007); for revealing the
morphology of the late pupa of Calliphora vicinia (Calliphoridae) (Metscher 2009); for
performing qualitative and quantitative analyses of the morphological changes taking
place during the intra-puparial period of Calliphora vicina and Lucilia sericata (Calli-
phoridae) (Richards etal. 2012; Hall et al. 2017; Martin-Vega et al. 2016; Martin-Vega
etal. 2017a, b); and for the visualization of the three-dimensional movements of flight
muscles and thoracic sclerites of Calliphora vicina (Calliphoridae) (Walker et al. 2014).

In this study X-ray micro-computed tomography (micro-CT) was utilizzed for
revealing genital sclerites and muscles of Nothybus kuznetsovorum (Nothybidae), com-
paring it with results of manual dissection (Galinskaya et al. 2016). The sclerites and
muscles of Cothornobata sp. (Micropezidae) are also revealed. Males of Micropezidae
are characterized by specialized forceps-like processes of variable size, shape, and or-
namentation arising from sternite V and by sternite VI sometimes with specialized
processes (these processes are secondarily reduced in some spp). The examined species
is characterized by elongated forcipate appendages of sternite V, and the musculature
of these appendages was investigated.

Materials and methods

One specimen of Nothybus kuznetsovorum and one specimen of Cothornobata sp. were
collected in Northern Vietnam, PhuTho Province, Thanh Son District, Xuan Son Na-
tional Park; 21°8.333'N; 104°56.25"W; h = 300-900 m, 23 October 2014 by T.V.
Galinskaya. The specimens were fixed in 70% ethanol. They were prepared for X-ray
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micro-computed tomography (micro-CT) analysis by contrasting with iodine as out-
lined in Gignac and Kley (2014) and by critical point drying. Specimens were glued
with the thorax pointing downwards on the tip of a small pin of 1 mm diameter, with
the tip of the male abdomen as close to the rotation axis as possible. Micro-CT scans
were produced under phase contrast (40 KV, 8 W), using a 4x detector (10 s; 4.15 pm
pixel size) and 10x detector (30 s; 1.89 um pixel size).

The male genital muscles were classified into several groups (muscles of the epan-
drial complex, muscles of the hypandrial complex, tergosternal muscles, and pregeni-
tal muscles) and described according to the system of Ovtshinnikova and Galinskaya
(Ovtshinnikova 1989, 2000; Ovtshinnikova and Galinskaya 2017). Male genital scle-
rites were described according to the Sinclair (2000).

Results

Nothybus kuznetsovorum Galinskaya & Shatalkin, 2015
Figure 1

All sclerites and muscles and their places of attachments revealed using manual dissec-
tion and decribed by us previously (Galinskaya et al. 2016) have been confirmed by
micro-CT. The only questionable muscle after manual dissection was M7 (Galinskaya
et al. 2016). Here the presence and attachment sites of attachment of M7 are con-
firmed (Figure 1B).

Cothornobata sp.
Figures 2—4

Sclerites. Sternite IV elongate. Sternite V modified into elongated forcipate appendag-
es. Sternite VI elongate. Tergite IV, V, VI not modificated. Ejaculatory apodeme placed
at the level of sternites V and VI. Sternite and tergite VII fused into syntergosternite
positioned on left side of body. Syntergosternite VIII spherical. Epandrium large, bear-
ing bifurcate surstyli and small cerci.

Muscles. The muscles are grouped by the site of insertion of their proximal parts.
Thin paired muscles ISM4-5 attached to basal area of sternite V (Figure 3B). Tergos-
ternal muscle TSM4 poorly developed (Figure 4A).

Muscles of segments V and VI. Two pairs of muscles ISM5-6 lying between ster-
nites V and VI: proximal retractors of sternite VI ISM5-6a broadly fan-shaped, ex-
tending from basal area of sternite V to lateral surface of sternite VI (Figures 3C, 4C);
median flexors of forcipate appendages ISM5—6¢ broadly fan-shaped, extending from
lateral outgrowths of sternite V to central part of sternite VI (Figures 3B, 4B, G). Con-
traction of muscles ISM5-6 powers the forcipate appendages of sternite V that partici-
pate in the fixation of the female’s abdomen during copulation. Tergosternal muscles
TSMS5 and TSMG in segments V=VI poorly developed (Figure 4A).
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Figure |. Micro-CT surface rendering (A) and volume rendering of virtual sections to median, digitally
stained (B) of Nothybus kuznetsovorum (Nothybidae), lateral view. Cerci shown in yellow, epandrium in
dark green, phallus in light blue, surstylus in pink, syntergosternite VIII in violet, syntergosternite VII in
light green, sternite VI in orange and sternite V in dark blue.

Muscles associated with segment VII are asymmetrical. Left intersegmental tergal
muscle ITM6-71 wide, extending from distal area of tergite VI to left lateral margin of
syntergosternite VII (Figure 4G). No muscles TSM6-7 present in sternal area between
segments VI and VII. Left muscle ISM7-8I wide, extending from basal margin of syn-
tergosternite VII to syntergosternite VIII (Figure 4G). Tergosternal muscles of segment
VII absent, probably due to fusions or reductions.

Pregenital muscles. Muscle of hypandrium M18 connects syntergosternite VIII to
hypandrium (Figure 4G). Retractors of epandrium M19 extending from syntergoster-
nite VIII to middle of proximal margin of epandrium (Figure 4C, F).

Tergosternal muscles of segment VIII absent, probably due to fusions or reductions.

Long and powerful symmetrical tergosternal abductors M5 extending from latero-
basal margin of epandrium to latero-distal margin of hypandrium.

Muscles of epandrial complex symmetrical. Wide and thin paired cercal muscles
M7 extend from distal outgrowths of subepandrial sclerite to cerci (Figure 2B). Paired
muscles of subepandrial sclerite M3 well developed, comprise two pairs of muscles:
muscles M3b extending from latero-distal lobes of subepandrial sclerite to latero-distal
part of epandrium (Figure 2D, 4B, E); muscles M3d extending from median bridge
of subepandrial sclerite to distal part of epandrium (Figure 2B, C). Short and narrow
adductors of surstylus M4 connecting laterodistal parts of epandrium to basal part of
surstylus (Figure 2C, 4B).

Muscles of hypandrial complex symmetrical. Short and powerful paired phallic re-
tractors M1 connecting distal part of phallapodeme to distal inner part of hypandrium
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Figure 2. Micro-CT surface rendering (A) and volume rendering of virtual sections posteriorly, digitally
stained (B=D) of Cothornobara sp. (Micropezidae), posterior view.
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Figure 3. Micro-CT surface rendering (A) and volume rendering of virtual sections right to median,

digitally stained (B=C) of Cothornobata sp. (Micropezidae), abdominal view.
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Figure 4. Micro-CT surface rendering (A) and volume rendering of virtual sections right to median,
digitally stained (B=G) of Cothornobara sp. (Micropezidae), lateral view.

(Figure 4C). Long and powerful paired phallic protractors M2 connecting distal part
of phallapodeme to lateral and median parts of hypandrium (Figure 4B) and lying
above M1. Paired retractors of pregonites M42 extending from inner distal part of
hypandrium to pregonites (Figure 4B). Compressors of ejaculator M23 well developed
(Figure 4G).

Discussion

Since the results of the study of the male genitalia in Nothybus kuznetsovorum using
micro-CT completely coincide with the results of manual dissection, we conclude that
the method of manual anatomy has not lost its significance. However, the micro-CT
takes much more time than manual anatomy. The undoubted advantage of micro-CT
is its higher accuracy and the fact that only one specimen is needed for the study, while
manual anatomy usually needs 4—5 specimens.
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We assume that the presence of the elongated appendages of sternite V in the spe-
cies Cothornobata sp. can cause the presence of additional muscles ISM5-6 (due to
the complication of sclerites in Cothornobata sp. comparing with Neria commutata).
However, no muscle going from the basal to the distal segments of the appendages of
V sternite was discovered. Additionally, we did not find the muscles ISM5-6b and
ISM5-6d. Neria commutata has the lateral flexors of forcipate appendages ISM5-6d
broad and short, extending from inner vanes of sternite V to those of sternite VI and
occupying a considerable part of the surfaces of both sclerites; the distal retractors of
sternite VI ISM5-6b are narrow, extending from the distal parts of the outgrowths of
sternite V to the distal area of sternite VI. Apparently, the muscle ISM5-6¢ goes on to
moving the distal half of the forcipate appendages of sternite V.

In Cothornobata sp., unlike Neria commutata, no muscles [ITM6-7r and ITM7-8r
have been detected. Neria commutara has the right muscle ITM6-7r narrow, conical,
extending from the median part of tergite VI to the membrane in front of syntergos-
ternite VII, and the right muscle ISM7-8r small and short, extending from the mem-
brane at syntergosternite VII to syntergosternite VIII (Ovtshinnikova and Galinskaya
2017). We assume that in Cothornobata sp. these muscles are absent due to a stronger
flexion of syntergosternite VII to the ventral side. Increased flexion of syntergosternite
VII in Cothornobata sp. caused the disappearance of muscles [ITM6—7r and ITM7-8r.
Also, an increase of the flexion apparently caused the fusion of the M18 muscles into
one bundle.
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In our recently published checklist, we mislabeled one of the species of lizards in Figure 6.
In error, we listed Figure 6D as a Chihuahuan Spotted Whiptail (Aspidoscelis exsanguis)
instead of the correct identification as a Little Striped Whiptail (Aspidoscelis inornata).
Additionally, on 6 February 2018 (ironically, the date this manuscript was published), we
received a photographic voucher of an adult Eastern Patch-nosed Snake (Salvadora graha-
miae) from the Miller family (Jill Miller), taken from the lechuguilla-beargrass associa-
tion on the top of a mesa in the Sierra Vieja (TNHC 107584). This new voucher reduces
the number of species not detected from the historic 1948 survey from three to two.

Copyright Drew R. Davis, Travis J. LaDuc. This is an open access article distributed under the terms of the Creative Commons Attribution License
(CC BY 4.0), which permits unrestricted use, distribution,and reproduction in any medium, provided the original author and source are credited.






