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Abstract

Species of Acanthobothrium have been documented as parasites of the spiral intestine of elasmobranchs.
Results of a metadata analysis indicate that 114 species of elasmobranchs have been reported as hosts of
200 species of Acanthobothrium. The metadata analysis revealed that 3.7% of species of sharks and 14.9%
of species of rays that have been reported as hosts to date; some species are parasitized by more than one
species of Acanthobothrium. This work provides a Category designation, as proposed by Ghoshroy and
Caira (2001), for each species of Acanthobothrium. These Category designations are a tool to facilitate
comparisons among members of Acanthobothrium for descriptions of new species in the future.
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Introduction

According to Last et al. (2016b), there are 34 families comprised of 516 valid species
of sharks and 26 families that include 633 valid species of rays. Since that publication,
six new species of sharks and rays were described by: Yokota and Carvalho (2017) (two
species of rays), Vaz and Carvalho (2018) (one species of shark), Rutledge (2019) (one
species of ray), Grace et al. (2019) (one species of shark) and Concha et al. (2019) (one
species of ray). This brought the current number of recognized species to 517 species
of sharks and 637 species of rays.

Elasmobranchs (sharks, skates and rays) are host to a great variety of parasites
in nature, particularly helminths. Acanthobothrium Blanchard, 1848 (Onchoproteo-
cephalidea) is the most diverse genus that has been reported as parasite of the spiral
intestine of elasmobranchs (Caira and Jensen 2017). At the present time, 201 species
of Acanthobothrium are considered to be valid (Maleki et al. 2013; Caira and Jensen
2017; Rodriguez-Ibarra et al. 2018; Franzese and Ivanov 2018; Maleki et al. 2019;
Zaragoza-Tapia et al. 2019, 2020). The genus consists of species that exclusively para-
sitize elasmobranchs as adults and, in many cases, individual species are thought to
parasitize only a single species of elasmobranch (Caira 2011; Caira and Jensen 2017).
Therefore, the genus Acanthobothrium is an excellent model for future studies of host-
parasite co-speciation.

The main goal of this work is to provide a revised checklist based on a metadata
analysis of the host relationships of members of Acanthobothrium and their geographic
distribution based on records that have been generated from different parts of the
world. The checklist focuses on the 201 valid species of Acanthobothrium and reports
correlated with the genera and species of elasmobranchs, and includes the geographical
distribution of each.

The number of species of Acanthobothrium continues to grow and there are still
regions of the world without a single report of this genus (see Figure 1). For some
time, the process of distinguishing new species of Acanthobothrium from existing spe-
cies has become more and more unwieldy because of the large number of species. As
an identification tool, Ghoshroy and Caira (2001) developed a categorical method for
identifying species for initial comparisons. Therefore, in order to provide an update
to this method, categorical designations are provided in the present checklist for each
species of Acanthobothrium in the manner proposed by Ghoshroy and Caira (2001).
The categories are based on and obtained from the combination of four quantita-
tive characters: total length of the worm; the number of proglottids comprising the
strobila; the number of testes per proglottid; and symmetry of the ovarian lobes. This
categorical designation allows parasitologists working with this genus to postulate a
group of similar species, those of the same category designation, for comparison of a
new species or to aid in the preliminary identification of known species. As an addi-
tional aid, in the checklist the accession number, if known, of type specimens of each
species is provided.
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Materials and methods

The checklist, updated until March 2020, was based on bibliographical information
from two sources of information: 1. a compilation of the records of species of Acantho-
bothrium as originally described, complemented by information gathered from Global
Cestode Database (Caira et al. 2019) and from recent compilation studies (e.g., Gho-
shroy and Caira 2001; Campbell and Beveridge 2002; Fyler and Caira 2006; Caira and
Jensen 2017); and 2. information for the distribution and taxonomy of elasmobranchs
that integrated a bibliographical search using different databases of literature published
to date (e.g., Del Moral-Flores et al. 2015; Last et al. 2016b; Merlo-Serna and Garcia-
Prieto 2016; Alves et al. 2017) and data from FishBase (Froese and Pauly 2019).

In the checklist, the species of Acanthobothrium are arranged in alphabetical order.
The scientific names and geographic distribution of elasmobranchs have been updated
based on Last et al. (2016a, 2016b), Amaral et al. (2018) and Froese and Pauly (2019).
The regional classification scheme of the geographic distribution of the hosts is accord-
ing to Last et al. (2016b) with additional information from Froese and Pauly (2019).
The following abbreviations are used for biogeographic regions (see Figure 1):

ARC  Arctic Ocean; NIO Northern Indian Ocean;
ECA  Eastern Central Atlantic; SOC Southern (Antarctic) Ocean;
ECP  Eastern Central Pacific; WCA Western Central Atlantic;
EIO  Eastern Indian Ocean; WCP Western Central Pacific;
ENA  Eastern North Atlantic; WIO Western Indian Ocean;
ENP  Eastern North Pacific; WNA Western North Atlantic;
ESA  Eastern South Atlantic; WNP Western North Pacific;

ESP  Eastern South Pacific; WSA  Western South Atlantic;
MED Mediterranean Sea; WSP  Western South Pacific.

Information for each species of Acanthobothrium presented herein includes the
name of the species, authority (original description referenced in the literature cited),
abbreviation of the name of the collection where specimens are deposited and the ac-
cession numbers of the specimens, followed by the status of the specimens (holotype,
paratype, neotype, syntype or voucher). The acronym “NR” was used for data that are
not reported in the original source. Localities (type or/and additional localities) were
given and referenced in the literature cited. A Category designation was supplied for all
species using the categorical method proposed by Ghoshroy and Caira (2001).

The categorical method was developed as a system of grouping species of Acan-
thobothrium based on the combination of four qualitative characters: the total length
of worms- < 15 mm = S (short) or > 15 mm = L (long); the number of proglottids
comprising the strobila- < 50 = F (few) or > 50 = M (many); the number of testes per
proglottid- < 80 = F (few) or > 80 = M (many); and symmetry of the ovarian lobes-
symmetrical = S or asymmetrical = A. Of the possible combinations the following 10
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Figure 1. Type localities of species of Acanthobothrium reported worldwide and the biogeographic re-
gions (Last et al. 2016b) of the geographic distribution of their hosts (see Table 1).

categories currently are recognized and coded as follows: 1 = SFES; 2 = SFFA; 3 =
LMMA; 4 = LMMS; 5 = LMFES; 6 = LMFA; 7 = LFFA; 8 = SMES; 9 = LFES; 10 =
SMMS. This method limited the number of necessary comparisons required in the de-
scription between known species with new species assigned to the same Category. For
this work, the categories and characteristics were used as in Ghoshroy and Caira (2001)
and Fyler and Caira (2006) but the character values are as given in the original descrip-
tions or as supplemented by the most recent taxonomic publications. In the Category
designation, the type species is identified by number for this classification; the symbol

—” was used for the additional reports of species with additional hosts and/or localities.
For specimens deposited in a formal collection, acronyms are as follows:

AMS Australian Museum, Sydney;

CH-MHN]JP Colecciones Helmintoldgicas del Museo de Historia Natural “Javier
Prado” y del Instituto de Medicina Tropical “Daniel. A. Carrién”, Uni-
versidad Mayor de San Marcos, Pert;

CHE Coleccién de Helmintos, Centro de Investigaciones Bioldgicas, Uni-
versidad Auténoma del Estado de Hidalgo, Pachuca, México;

CHIOC Colecao Helmintolégica do Instituto Oswaldo Cruz, Rio de Janeiro,
Brazil;

CNHE Coleccién Nacional de Helmintos del Instituto de Biologia, Universi-

dad Nacional Auténoma de México, México;



DMNZ
DZAUW
DZCJ
HWML

IPCAS
IPMB

LRP

MACN-Pa

MEPN
MHNLS
MHNP
MLP

MNHG
MNHN
MNHNC
MPM
MZUM (P)
MZUSP
NHMUK
NMNS
PRLXU
QM

SAM AHC
SBC
SPUK

SYSU
UAA
USNPC

ZCUOK
ZIMC

ZMB
ZUTC
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Dominion Musem (=National Museum), New Zealand;

Department of Zoology, Andhra University, Waltair, India;
Department of Zoology, Bipin Bihari, P. G. College, Jhansi, India;
University of Nebraska State Museum, Harold W. Manter Laboratory,
Division of Parasitology, Lincoln, Nebraska, United States;

Institute of Parasitology, Academy of Sciences of the Czech Republic,
Ceské Budéjovice, Czech Republic;

Institut Penyelidikan Marin Borneo (Borneo Marine Research Insti-
tute), Universiti Malaysia Sabah, Kota Kinabalu, Sabah, Malaysia;
Lawrence R. Penner Parasitology Collection, Helminthological Col-
lection, University of Connecticut, Storrs, Connecticut, United
States;

Museo Argentino de Ciencias Naturales, Coleccién Parasitolégica,
Buenos Aires, Argentina;

Museum of the Escuela Politecnica Nacional, Quito, Ecuador;
Museo de Historia Natural La Salle, Caracas, Venezuela;

Museo de Historia Natural, Lima, Peru;

Museo de Ciencias Naturales de La Plata, Departamento de Zoologia
Invertebrados (Parasitologia), Argentina;

Museum of Natural History, Geneva, Switzerland;

Muséum National d’Histoire Naturelle, Paris;

Museo Nacional de Historia Natural de Chile;

Meguro Parasitology Museum, Tokyo, Japan;

Muzium Zoologi, Universiti Malaya, Kuala Lumpur, Malaysia;
Museu de Zoologia da Universidade de Sao Paulo, Brazil;

The Natural History Museum, London;

National Museum of Natural Science, Taichung, Taiwan;
Parasitology Research Laboratory, Xiamen University, China;
Queensland Museum, Brisbane, Queensland, Australia;

South Australian Museum, Adelaide, Australia;

Sarawak Biodiversity Center, Kuching, Sarawak, Malaysia;

School of Parasitology, Department of Zoology, University of Karachi,
Pakistan;

School of Life Sciences, Sun Yat-sen University;

Department of Zoology, University of Allahabad, Allahabad, India;
United States National Parasite Collection, Beltsville, Maryland, Unit-
ed States;

Zoological Collection, University of Kurdistan, Sanandaj, Iran;
Collection of the Zoological Survey of India, Indian Museum, Cal-
cutta and the Collection of the Department of Zoology, the University
of Allahabad, India;

Natural History Museum Berlin, Germany;

Collection of the Zoological Museum, University of Tehran, Tehran, Iran.
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Results

The information obtained from the metadata analysis (Table 1) is comprised of 336
reports of the 201 valid species of Acanthobothrium. The list includes the type host of
each species, type locality, and additional hosts and/or localities. Five of the elasmo-
branchs that were reported as hosts of Acanthobothrium were only identified to genus
and four others are reported as “cf.” (= similar to) (see Table 1).

The type localities where species of Acanthobothrium have been reported is shown
in Figure 1. The currently known diversity of sharks comprises 517 species (34 fami-
lies); of these, 19 species of sharks (eight families) have been reported to be parasitized
by species of Acanthobothrium (Fig. 2). Eighteen of the 201 valid species have been
described from sharks. The families of sharks that have the highest number of reports
are Orectolobidae (three different species of Acanthobothrium), Heterodontidae (five
species) and Triakidae (six species) (Fig. 2B). In contrast, currently known diversity of
rays comprises 637 species (26 families); of these, 95 species (18 families) have been
reported to be parasitized by species of Acanthobothrium (Fig. 3). Of the 201 valid spe-
cies of Acanthobothrium, 182 have been described from rays. The families of rays that
have the highest number of reports are Rajidae (20 species of Acanthobothrium) and
Dasyatidae (70 species) (Fig. 3B).

Species of Acanthobothrium are not evenly grouped in the different categories. In
Category 1 there are 55 species, 44 in Category 2, 19 in Category 3, 37 in Category
4, 17 in Category 5, 14 in Category 6, four in Category 7, four in Category 8, and
three in Category 9. Although there is a Category 10, species in that category also are
in grouped with those in Category 8 because their characteristics are thought to fall
into both categories (Table 1). The categories of four species of Acanthobothrium were
classified as unknown (“?”) because the original descriptions do not have sufficient
information for assignment in one of the ten categories (Table 1).

Discussion

Currently, 517 species of sharks have been described worldwide with 3.7% (19 of the
517 species) have been reported as hosts for species of Acanthobothrium (Fig. 2C). In
contrast, 637 species of rays have been described with 14.9% (95 of the 637 species)
have been reported as hosts for species of Acanthobothrium (Fig. 3C). Estimates of
cestode diversity in elasmobranchs discussed by Caira (2011) assumes that the fauna
of cestodes of a species of elasmobranchs does not vary substantially across in its dis-
tribution. Knowledge of life cycles are essential in understanding the distribution of
species of Acanthobothrium; however, for this study it is assumed that the distribution
of adults of these parasites normally is limited to that of its normal definitive host.
Thus, it is hypothesized that the limits of the distribution of the host limits the spe-
cies of its parasites to the same biogeographic regions proposed for the distribution of
elasmobranchs by Last et al. (2016b). It is recognized that an infected elasmobranch



Metadata analysis of Acanthobothrium in elasmobranchs 37

A Number of species

D X O N
o o o o
L f L L

N
=
|

—_

&

=
|

- 091
- 081

Chlamydoselachidae
Hexanchidae
Centrophoridae
Dalatiidae
Echinorhinidae
Etmopteridae
Oxynotidae
Somniosidae
Squalidae
Pristiophoridae

Squatinidae
Heterodontidae
Alopiidae
Cetorhinidae
Lamnidae

B squalidae (2, 2)
Pristiophoridae (1, 1)
Heterodontidae (4, 5)
Lamnidae (1, 0)
Orectolobidae (3, 3)
Parascylliidae (1, 1)
Scyliorhinidae (2, 0)
Triakidae (5, 6)

Megachasmidae
Mitsukurinidae
Odontaspididae

Pseudocarchariidae

S{IRYS JO sarue g

Brachaeluridae
Ginglymostomatidae
Hemiscylliidae
Orectolobidae
Parascylliidae
Rhincodontidae
Stegostomatidae
Carcharhinidae
Hemigaleidae
Leptochariidae
Proscylliidae
Pseudotriakidae
Scyliorhinidae
Sphyrnidae
Triakidae

Figure 2. Families of sharks: A number of species of sharks per family B number of species of sharks para-
sitized by species of Acanthobothrium. Note: The first number within parentheses corresponds to the num-
ber of species of shark that have been reported as hosts of Acanthobothrium and the second is the number of
species that have been described from that Family € percentage of species of shark reported to be parasitized
within the total number of families of sharks- note: Red color = parasitized; Blue color = not parasitized.

could move outside of the region where it has been designated, but until an extension
to its distribution has been reported, it must be assumed that the normal distribution
for each species of parasite also is that same designated region. The information in the
table will be subject to future research, not forgetting that there is a lack of knowledge
of the life cycle of the species of Acanthobothrium; a partial life cycle of a single species
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Figure 3. Families of rays: A number of species of rays per family B number of species of rays parasitized
by species of Acanthobothrium. Note: The first number within parentheses corresponds to the number of
species of ray that have been reported as hosts of Acanthobothrium and the second is the number of species
that have been described from that Family € percentage of species of rays reported to be parasitized within
the total number of families of rays- note: Red color = parasitized; Blue color = not parasitized.

has been reported (Holland and Wilson 2009). Publication of molecular sequences for
more species will provide new discoveries in this subject.

The information in the Figures 1 and 4 indicates that there is an absence of reports
from several regions of the world, such as ECA, ESA, WIO, ARC, and SOC. Accord-
ing to the percentages of species of elasmobranchs that have been reported as hosts of
species of Acanthobothrium, we can infer that there are still many new species of Acan-
thobothrium to be discovered. In the GenBank database records, molecular sequences
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Figure 4. Number of species of Acanthobothrium reported from elasmobranchs in each biogeographic
region (Last et al. 2016b).

of only 16 of the 201 species of Acanthobothrium have been reported. However, more
molecular information about species of Acanthobothrium is required for future ana-
lyzes, both for identification and life cycle studies; these would provide more solid
information for delimiting distributions.

In Table 1, Acanthobothrium chilensis Régo, Vicente & Herrera, 1968, was includ-
ed for reference, although it was described from a fish, Sarda chiliensis (Cuvier, 1832)
(Perciformes: Scombridae) (see Régo et al. 1968). Extensive recent studies of this spe-
cies of fish (Chero et al. 2016; Luque et al. 2016) failed to report A. chilensis; there is
only the report by Régo et al. (1968). The report of the host for this species of Acantho-
bothrium likely is an accidental infection and not a normal host.

According to Fyler et al. (2009) and Franzese and Ivanov (2018), species of Acan-
thobothrium appear to exhibit oioxenous specificity for their elasmobranch hosts. In
the present metadata analysis, for species exclusively in elasmobranchs, 83% of the
species of Acanthobothrium show remarkable host specificity for their definitive host,
and thus, should be considered to be an oioxenous species. In contrast, 34 of the 200
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species (17%) of Acanthobothrium have been reported in more than one species of
elasmobranch (Table 1). However, with the metadata analysis of the distribution of
the hosts and the reports of the species of Acanthobothrium, 45 of the type specimens
of Acanthobothrium require confirmation of the host (Table 1) because some appear
to be problematic identifications and other hosts were reported as “cf.” or only as an
unidentified member of a particular genus In addition, there are reports of species of
Acanthobothrium that suggest misidentification of the parasites; these should reevalu-
ated in future studies. To mention obvious cases, A. batailloni has been reported from
the Mediterranean Sea and from the Pacific coast of Peru and Chile and A. brevissime
has been reported from the Gulf of Mexico and the Pacific coast of Peru.

The categorical method developed by Ghoshroy and Caira (2001) was proposed in
order to delimit the number of taxonomic comparisons when describing new species.
Using the method of Ghoshroy and Caira (2001), which focused only on species from
the Americas, Fyler and Caira (2006) later applied the same methodology to biodiver-
sity data for species from other regions; those works are augmented by this study. Of the
201 known species of Acanthobothrium, 13 have been classified in more than one cat-
egory (see category designations in Table 1) because some characteristics of those species
overlap with those of more than one category (see descriptions found in Zschokke 1888;
Linton 1890; Baer 1948; Alexander 1953; Euzet 1955; Riser 1955; Yamaguti 1959;
Goldstein 1964; Williams 1969; Goldstein et al. 1969; Appy and Dailey 1973; Sev-
erino and Sarmiento 1979; Marques et al. 1997; Reyda 2008). This does not decrease
the usefulness of the categorical method as a tool for the initial stages in identification.

Having more information, such as molecular sequences, could solve some prob-
lems in identification, such as the two cases mentioned above. A species of Acanthobo-
thrium that has been assigned to more than one category suggests that the categories
still need some refining, or it is an example of cryptic species that cannot be dis-
tinguished without molecular information. However, molecular information cannot
replace morphological descriptions of species. One reason is the lack of material for
sequencing of the vast majority of already-known species. Morphology also augments
molecular data in studies of the phylogeny of platyhelminths (Zamparo et al. 2001;
Littlewood 2008). A complete phylogenetic hypothesis based on total evidence (mor-
phological and molecular data) such as that of Littlewood (2008) for any major group
of cestodes is still distant. Until that time, a categorical method provides the easiest
and most direct method for selection of a group of species similar to a new species of
Acanthobothrium. This updated database includes the category designation for each
species described to date will be an important tool for the future taxonomic studies.
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Abstract

Four new species of the genus Cheiracanthium C.L. Koch, 1839 from Xishuangbanna, Yunnan Province,
China are described: C. daofeng Yu & Li, sp. nov. (39Q), C. duanbi Yu & Li, sp. nov. (39), C. gou Yu &
Li, sp. nov. (&), and C. wuguan Yu & Li, sp. nov. (?). In addition, Sinocanthium Yu & Li, gen. nov., is
described with the type species S. shuanggin Yu & Li, sp. nov. A key to cheiracanthiid genera distributed
in East and Southeast Asia is provided.

Keywords

key to genera, new genus, New species, Oriental Region, taxonomy

Introduction

Cheiracanthiidae Wagner, 1887 is a relatively large spider family with twelve gen-
era and 354 valid species distributed worldwide, except for the Polar Regions (WSC
2020). The Cheiracanthiidae fauna of China is presently known by 42 described spe-
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cies, all of them belonging to Cheiracanthium C.L. Koch, 1839 sensu lato (Li 2020).
The global diversity of this family remains insufficiently studied, and several new spe-
cies have been described recently (Lotz 2015; Marusik and Fomichev 2016; Zhang et
al. 2018; Li and Zhang 2019). The current paper reports new Cheiracanthiidae taxa
from Xishuangbanna.

Xishuangbanna, which lies between 21°08'-22°36'N and 99°56'-101°50'E, is in
southwestern China and shares a border with Myanmar in the southwest and Laos in
the southeast. Xishuangbanna is a biodiversity hotspot, and a large number of new taxa
across a wide variety of spider families have been discovered in this region recently (Li
2020). Seven Cheiracanthium species were reported from Xishuangbanna before the
current study. They are C. exquestitum Zhang & Zhu, 1993, C. falcatum Chen, Huang,
Chen & Wang, 20006, C. insigne O. Pickard-Cambridge, 1874, C. insulanum (Thorell,
1878), C. ningmingense Zhang & Yin, 1999, C. taiwanicum Chen, Huang, Chen &
Wang, 2006, and C. unicum Bésenberg & Strand, 1906.

During the examination of spiders collected from 2006 to the present in Xish-
uangbanna Tropical Botanical Garden in Menglun Town, four species recognized as
new to science are described here and are temporarily placed in Cheiracanthium sensu
lato. The fifth species is not readily assignable to any of the existing genera; thus, we
established a new genus to accommodate it. Detailed morphological descriptions and
diagnoses of the new taxa are given. The body and the copulatory organs are photo-
graphed and illustrated for each species. An identification key to cheiracanthiid genera
occurring in East and Southeast Asia is provided.

Materials and methods

Specimens were collected by fogging, pitfall trapping, and hand collecting from the
canopy, tree trunks, and leaf litter in the tropical rainforest in Xishuangbanna Tropical
Botanical Garden and preserved in 75 or 95% ethanol. All type specimens are depos-
ited in the Institute of Zoology, Chinese Academy of Sciences (IZCAS) in Beijing,
China (curator: Jun Chen).

Specimens were examined using a LEICA M205C and an Olympus SZX7 stere-
omicroscope. Further details were studied under a CX41 compound microscope. Male
and female copulatory organs were examined and illustrated after dissection. Left male
palps are illustrated, unless otherwise indicated (photos of the right palp were horizon-
tally mirrored in the figures to allow easier comparison with other species). Epigynes
were removed and cleared in lactic acid or warm 10% potassium hydroxide (KOH)
solution. Some vulvae were imaged after being embedded in Arabic gum. Images were
captured with a Canon EOS 70D digital camera mounted on an Olympus CX41 com-
pound microscope and assembled using Helicon Focus 6.80 image stacking software.
All measurements were obtained using an Olympus SZX7 stereomicroscope and are
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given in millimetres. Eye diameters are taken from the widest distance. The total body
length does not include chelicerae or spinnerets. Leg lengths are given as total length
(femur, patella + tibia, metatarsus, tarsus). Most of the terminology in the text and
figure legends follows Lotz (2015) and Zhang et al. (2018), and some follows Marusik
and Fomichev (2016) and Morano and Bonal (2016). Abbreviations used in the text
and figures are as follows:

A atrium FD fertilisation duct
AAM atrial anterior margin ~ LL total length of leg I
AER anterior eye row LL/CL leg I / carapace length
AL abdomen length MA median apophysis
ALE anterior lateral eyes MOQ median ocular quadrangle
AME anterior median eyes MOQA MOQ anterior width
AME-AME distance between AMEs MOQP MOQ posterior width
AME-ALE distance between AME OAL ocular area length

and ALE OAW ocular area width
APM atrial posterior margin ~ PER posterior eye row
AW abdomen width PLE posterior lateral eyes
C conductor PME posterior median eyes
CDh copulatory duct PME-PME distance between PMEs
CF cymbial fold PME-PLE distance between PME
CI carapace index and PLE
CL carapace length PMT promarginal teeth
CL/CW carapace length / cara- PTA prolateral tibial apophysis

pace width R receptacle
CLL clypeal length RMT retromarginal teeth
(0(0) copulatory opening RTA retrolateral tibial apo-
CS cymbial spur physis
Ccw carapace width STL sternum length
DTA dorsal tibial apophysis ~ STW sternum width
E embolus TL total body length
EB embolic base

A DNA barcode was also obtained for species delimitation and matching of dif-

ferent sexes. A partial fragment of the mitochondrial cytochrome oxidase subunit I
(CO1) gene was amplified and sequenced using the primers LCOI1490 (5°-GGT-
CAACAAATCATAAAGATATTG-3’) and HCOI2198 (5°-TAAACTTCAGGGT-
GACCAAAAAAT-3’). For additional information on extraction, amplification,
and sequencing procedures, see Morano and Bonal (2016). All sequences were
analysed using BLAST and are deposited in GenBank. The accession numbers are
provided in Table 1.
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Table I. Voucher specimen information.

Species Voucher code Sex  GenBank accession number Sequence length

C. daofeng sp. nov. YHCHO010 d MT449426 664bp
YHCHO021 Q MT478102 665bp

C. duanbi sp. nov. YHCHO030 d MT478103 665bp
YHCH029 ? MT478104 665bp

C. gou sp. nov. YHCHO016 ) MT477871 665bp

C. wuguan sp. nov. YHCHO020 ? MT477870 664bp

S. shuanggiu sp. nov. YHCHO11 Q MT478105 665bp

Taxonomy

Family Cheiracanthiidae Wagner, 1887

Key to cheiracanthiid genera occurring in East and Southeast Asia (females)

1

Trochanters not notched; epigynal atrium absent or reduced (Deeleman-Re-
inhold 2001: 251, fig. 335).c.cccciviiiieieiiiiiieiecceeee e Calamoneta
Trochanters notched (Deeleman-Reinhold 2001: 64, fig. 94); epigynal atri-
um present (Figs 2A, 2B, 4A, 4B, 6C, 6D, 6F 11C, 11D, 11F; Deeleman-

Reinhold 2001: 241, fig. 305; 247, figs 323, 328) ...ccveivivevrcciinirieennee 2
Small-sized spiders (less than 4 mm) ....c..cccovveiniicnincnnes Summacanthium
Medium to large-sized spiders, usually larger than 4 mm (Figs 2G, 2H, 4G,
4H, A, OB, TTA, T1B) ueeiiiiiiiiiiieeeeeeeeeeee ettt e e s esaaeeas 3

Fragile cheiracanthiids with a slender body and greenish colour (Deeleman-
Reinhold 2001: 247, figs 321, 322), carapace flattened (Deeleman-Reinhold
2001: 247, fig. 321), venter of abdomen with colour pattern (Deeleman-Re-
inhold 2001: 247, fig. 322), trochanters shallowly notched, metatarsus and
tarsus I flexible, with pseudosegments.........c.cccccevveeueuiuiininennennes Calamopus
Yellow or brownish spider, sometimes with reddish or dark brown head, cara-
pace not flattened, abdomen ventrally without distinct colour pattern (Figs
2G, H, 4G, H, 6A, B, 11A, B), trochanters are deeply notched, metatarsus

and tarsus I inflexible, without pseudosegments...........cccoeveueucuiiiinininncnnne. 4
Copulatory ducts absent; atrium located anteriorly, with delimited margin
posteriorly (Fig. 11C=G) ....cccoovviiviiiiiiiiiiciinne, Sinocanthium gen. nov.

Copulatory ducts distinct, with variable shapes, lengths and courses; atrium
located posteriorly or centrally, usually rebordered anteriorly and laterally
(Figs 2A-D, 4A-D, 6C-Q) ...covvvrvvrereiiirnnnen. Cheiracanthium sensu lato

Key to cheiracanthiid genera occurring in East and Southeast Asia (males)

1

Trochanters not notched; cymbium without spur (Deeleman-Reinhold 2001:
251, f1gs 333, 334) ceiiiiiiiieee s Calamoneta
Trochanters notched (Deeleman-Reinhold 2001:64, fig. 94); cymbial spur
present (Figs 7-9; Deeleman-Reinhold 2001: 241, figs 303, 304; 243, figs
310, 311; 246, figs 315, 316; 247, fig. 327) .ceiviverecciiiecccceeeeeenee 2
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2 Small-sized spiders (less than 4 mm); abdomen ventrally with a scape-shaped
bulge, bulge laterally with chitinized pits (Deeleman-Reinhold 2001: 241,
figs 301, 302; 243, figs 307, 308) ....covvvvrurreriiirirrieiennne Summacanthium

- Medium- to large-sized spiders, usually larger than 4 mm; abdomen unmodi-
fied (Figs 2E, 2F 4E, 4F) ....ccooviiiiiiiiicciiceecceee e 3

3 Fragile cheiracanthiids with a slender body and greenish colour (Deeleman-
Reinhold 2001: 246, fig. 312; 247, figs 319, 320), carapace flattened (Deele-
man-Reinhold 2001: 247, fig. 318), venter of abdomen with colour pattern
(Deeleman-Reinhold 2001: 247, fig. 320), trochanters notched shallowly,
metatarsus and tarsus I flexible with pseudosegments; cymbial spur reflexed
near the base, directed alongside the dorsal cymbium, directed apically along-
side the dorsal cymbium (Deeleman-Reinhold 2001: 246, figs 315, 316; 247,
327) e Calamopus

- Yellow or brownish spider, sometimes with reddish or dark brown head, cara-
pace not flattened, abdomen ventrally without distinct colour pattern (Figs
2E, E 4E, F, 5D-F), trochanters are deeply notched, metatarsus and tarsus I
inflexible without pseudosegments; cymbial spur not flexed at base, pointing
in variable directions.........cccovueeireininicrineennn Cheiracanthium sensu lato

Comments. The debate on the group’s limits and internal structure of this family
remains open (Deeleman-Reinhold 2001), and there is much dispute about the family
placement of Neotropical genera (i.e. Eutichurus Simon, 1897) (Marusik and Fom-
ichev 2016). Within Cheiracanthiidae, four genera from East and Southeast Asia can
be considered most closely related to the type genus Cheiracanthium.

Genus Cheiracanthium C.L. Koch, 1839

Chiracanthops Mello-Leitao 1942 (Cheiracanthium is considered a senior synonym of
Chiracanthops, Bonaldo and Brescovit 1992: 732).

Cheiracanthium C.L. Koch 1839: 9 (type species: Aranea punctoria Villers, 1789); Si-
mon 1897: 87; Simon 1932: 895; Petrunkevitch 1933: 53; Reimoser 1937: 71;
Edwards 1958: 368; Lehtinen 1967: 291; Dondale and Redner 1982: 17; Roberts
1985: 88; Sterghiu 1985: 100; Yaginuma 1986: 177; Chikuni 1989: 122; Paik
1990: 3; Wolf 1991: 233; Bonaldo and Brescovit 1992: 731; Deeleman-Reinhold
2001: 224; Lotz 2007a: 4; 2007b: 148; 2011: 23; 2014: 303; 2015: 322; Li and
Lin 2016: 78.

Helebiona Benoit, 1977: 80 (type species: H. wilma Benoit, 1977); Lotz, 2007a: 66.

Type species. Aranea punctoria Villers, 1789, type locality: Europe.

Comments. The genus Cheiracanthium currently includes 215 extant species that
are widespread in the Old World and represent 61% of the total number of Chei-
racanthiidae species (WSC 2020). However, the genus remains inadequately studied
because: (1) almost half of the species are known from a single sex or juveniles (37
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from males, 59 from females, two from juveniles), and in some cases, the adults are
apparently mismatched, or conspecific male and females have been described as sepa-
rate species (Dankittipakul and Beccaloni 2012; WSC 2020); (2) original descriptions
are rather brief and lack illustrations or the illustrations are inadequate (Zhang et al.
2018); (3) the diversity of this genus is still insufficiently known (Zhang et al. 2018).
Although several major taxonomic studies on a regional scale have been conducted,
e.g., Edwards (1958) for the US, Wolf (1991) for Central Europe, Bonaldo and Bres-
covit (1992) for the Neotropical Region, Lotz (2007a, b, 2011, 2014, 2015) for the
Afrotropical Region, Deeleman-Reinhold (2001) for Southeast Asia, the genus Chei-
racanthium has been widely considered paraphyletic (Wunderlich 2012; Marusik and
Fomichev 2016). We agree with Bayer (2014) regarding the need of an extensive, large-
scale review of the genus. Consequently, the present study follows the WSC (2020)
and temporarily places the four new species in Cheiracanthium sensu lato.

Cheiracanthium daofeng Yu & Li, sp. nov.
http://zoobank.org/148233AF-5A6E-42EC-B4ED-B3E7258631DD
Figures 1, 2, 7A, 8A, 9A, 10A-C

Holotype. &' (IZCAS-Ar 34741), CHina, Yunnan Province, Xishuangbanna, Mengla
County, Menglun Town, Xishuangbanna Tropical Botanical Garden, seasonal tropical
primary rainforest, 21°54.725'N, 101°13.261'E, elevation ca. 734 m, 8.VII1.2007,
Guo Zheng leg. Paratype: 19 (IZCAS-Ar 34742), same data as holotype.

Other material examined. CHINA, Yunnan Province, Xishuangbanna, Mengla Coun-
ty, Menglun Town, 14 (YHCHO10), Baka Village, 21°57.703'N, 101°12.062'E, elevation
ca. 736 m, 5.VII.2012, Guo Zheng leg; 19 (YHCHO021), Bubang Village, monsoon
forest, 21°36.827'N, 101°34.847'E, elevation ca. 690 m, 12.VII.2012, Guo Zheng leg.

Etymology. The specific name is derived from the Chinese pinyin ‘dao féng’,
which means ‘blade point, referring to the narrow, sharp conductor which is shaped
like a blade; noun in apposition.

Diagnosis. Males of the new species can be easily distinguished from the conge-
ners by the blade-shaped pointed conductor with a sharp tip and by the embolar tip
extending to the apex of the cymbium (Figs 1A-C, 7A, 8A, 10A-C) (the conductor
and the embolar tip are relatively short and do not extend to the cymbial tip in almost
all other Cheiracanthium species, such as C. duanbi sp. nov. and C. gou sp. nov.; Figs
3A—-C, 5A-C, 7B, C, 8B, C, 10D-I). The females are similar to those of C. taiwanicum
(Chen and Huang 2012: 25, fig. 7E, F) in having a similar habitus, an eyebrow-shaped
atrial anterior margin, and coiled copulatory ducts but differ in the following: (1)
the receptacles are kidney-shaped (Fig. 2C, D) (vs. globular in C. taiwanicum), and
(2) having different numbers of copulatory duct coils (four coils in C. daofeng sp. nov.,
vs. six coils in C. taiwanicum) (Fig. 2C, D).
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Description. Male. Holotype (Figs 2E, F): TL 4.95; CL 2.15, CW 1.74, CI (CL/
CW) 1.24; AL 2.80, AW 1.34. Carapace pale brown, with pair of brown lateral bands
extending from behind PME and PLE, almost reaching posterior margin, fused, form-
ing a U-shaped patch. Eyes: AER slightly recurved, PER slightly wider than AER, al-
most straight in dorsal view. All eyes dark with black rings. Eye sizes and interdistances:
OAL 0.37, OAW 0.99; AME 0.12, ALE 0.14, PME 0.11, PLE 0.13; AME-AME
0.07, AME-ALE 0.10, PME-PME 0.17, PME-PLE 0.27; MOQA 0.37, MOQP
0.45, CLL 0.05. Chelicerae protruding and coloured as carapace, with a small basal
condyle, three teeth on promargin and three on retromargin. Sternum pale brown,
STL 1.04, STW 0.91. Labium and endites coloured as carapace. Legs pale yellow,
without distinct markings. Leg measurements: I 21.08 (5.36, 6.70, 6.72, 2.30), II
11.50 (3.11, 3.83, 3.66, 0.91), III 8.58 (2.35, 2.57, 2.85, 0.82), IV 12.28 (3.24 3.706,
4.27,1.02); LL/CL 9.80. Abdomen lanceolate, dorsally yellowish white, dorsum with
indistinct heart-shaped mark, two pairs of inconspicuous muscle depressions, scattered
numerous white pigmented spots; venter yellowish white without distinct pattern.

Palp (Figs 1A-C, 7A, 8A, 9A, 10A-C). Tibia with two apophyses: a retrolateral
one that is relatively long and sclerotized, ca. 1/3 of palpal tibia length, with a more-
or-less finger-like apex; a very minute, tooth-shaped dorsal apophysis; cymbial spur
two times shorter than tibia, beak-shaped; cymbial fold strongly developed and con-
spicuous in ventral and retrolateral views for approximately 2/3 of cymbium length;
tip of cymbium long, ca. 1/2 of cymbium length. Tegulum oval, 1.6 times longer than
wide; median apophysis long and filamentous, more than 1/2 of tegulum length, with
a curved tip resembling a sickle in ventral view; embolus filiform, originating on the
retrolateral flank (approximately 1 o’clock on tegulum), surrounding base and ending
at conductor apex, its tip curved behind conductor and extending to apex of cymbium;
conductor large, shaped like a blade point, base wide, gradually tapering toward apex.

Female. Distinctly larger and darker than male. Paratype (Fig. 2G, H) measured:
TL 6.32; CL 2.40, CW 1.67, CI (CL/CW) 1.44; AL 3.92, AW 2.42. Eye diameters
and interdistances: OAL 0.41, OAW 1.07; AME 0.11, ALE 0.13, PME 0.12, PLE
0.13; AME-AME 0.09, AME-ALE 0.15, PME-PME 0.19, PME-PLE 0.22; MOQA
0.39, MOQP 0.46, CLL 0.08. PMT: RMT = 3:3. STL 1.20, STW 1.06. Legs yellow-
ish white, without distinct markings. Leg measurements: 1 21.08 (5.36, 6.70, 6.72,
2.30), II 11.50 (3.11, 3.83, 3.66, 0.91), I1I 8.58 (2.35, 2.57, 2.85, 0.82), IV 12.28
(3.24 3.76, 4.27, 1.02); LL/CL 9.80.

Epigyne (Figs 2A-D). Atrium ca. two times wider than long, atrial anterior margin
eyebrow-shaped and heavily sclerotized, posterior and lateral margins inconspicuous;
receptacles are faintly visible through epigynal plate in ventral view; two copulatory
openings, large and conjoined, located at posterior portion of epigynal plate; transpar-
ent copulatory ducts coiled, forming four entwined loops (including three ascending
coils and one descending coil); receptacle reniform, separated by diameter of receptacle.

Distribution. Known only from the type locality, Xishuangbanna, Yunnan, China.
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Figure 1. Palp of Cheiracanthium daofeng sp. nov., male holotype. A Prolateral view B ventral view

C retrolateral view. Abbreviations: C = conductor; CF = cymbial fold; CS = cymbial spur; DTA =
dorsal tibial apophysis; E = embolus; EB = embolic base; MA = median apophysis; RTA = retrolateral
tibial apophysis. Scale bar: 0.2 mm.
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Figure 2. Cheiracanthium daofeng sp. nov., female paratype and male holotype. A Epigyne, intact, ven-
tral view B epigyne, cleared, ventral view € vulva, cleared, dorsal view D vulva, cleared and embedded
in Arabic gum, dorsal view E male habitus, dorsal view F male habitus, lateral view G female habitus,
dorsal view H female habitus, ventral view. Abbreviations: A = atrium; AAM = atrial anterior margin; CD
= copulatory duct; CO = copulatory opening; FD = fertilization duct; R = receptacle. Scale bars: 0.2 mm
(A-D); 1 mm (E=H).
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Cheiracanthium duanbi Ya & Li, sp. nov.
http://zoobank.org/0BC67D41-E295-4A3E-B8DB-BB84448A7B9C
Figures 3, 4,7B, 8B, 9B, 10D-F

Holotype. & (IZCAS-Ar 34743, YHCHO030), CHina, Yunnan Province, Xishuang-
banna, Mengla County, Menglun Town, Xishuangbanna Tropical Botanical Garden,
G213 roadside, Anogeissus acuminata plantation, 21°53.748'N, 101°17.084'E, el-
evation ca. 620 m, 1.V.2019, Zhigang Chen leg. Paratype: 19 (IZCAS-Ar 34744,
YHCHO029), Xishuangbanna Tropical Botanical Garden, 21°54.007'N, 101°16.395'E,
elevation ca. 620 m, 10.V.2019, Zilong Bai leg.

Etymology. The specific name is derived from the Chinese pinyin ‘duén bY’, which
means ‘short dagger’, and refers to the dagger-shaped retrolateral tibial apophysis;
noun in apposition.

Diagnosis. The male of C. duanbi sp. nov. can be distinguished from all other
Cheiracanthium species, except C. exquestitum (Zhang and Yin 1999: 287, figs 8, 9), by
having a distally wide cymbial spur, a spine-like median apophysis, and a beak-shaped
conductor but can be distinguished from C. exguestitum by having: (1) the distal tip of
the cymbial spur partly membranous and not forked (Figs 3A—C, 7B, 8B); with a scle-
rotized and forked apex in C. exquestitums; (2) the retrolateral tibial apophysis erect, like
a short dagger, in retrolateral view (Figs 3C, 8B), instead of sinuate and hook-shaped as
in C. exquestitums; (3) the median apophysis shorter (Figs 3B, C, 7B, 8B, 10D-F). The
females are similar to those of C. exquestitum (Zhang and Yin 1999: 287, figs 10, 11),
C. rehobothense Strand, 1915 (Bayer 2014: 29, figs 8a—c, 9a, b), C. gratum Kulczynski,
1897 (Merkens and Wunderlich 2000: 42, figs 6-9), and C. fulvotestaceum Simon,
1878 (Hinggi and Stiubli 2012: 64, fig. 5) by the general shape of the atrium and
vulva but can be distinguished by the copulatory ducts having three turns (vs. copula-
tory ducts with four turns in C. exquestitum, with two turns in C. rehobothense and C.
gratum) and by the larger atrium (lateral margin of atrium close to the receptacle in C.
duanbi sp. nov. vs. distant from the receptacle in C. filvotestaceum).

Description. Male. Holotype (Figs 4E, F): TL 7.68; CL 3.64, CW 2.83, CI (CL/
CW) 1.29; AL 4.01, AW 1.99. Carapace white, uniformly coloured, without any pat-
tern. Eyes: in dorsal view, both anterior and posterior eye rows recurved, PER slightly
wider than AER. All eyes dark, on tubercles. Eye sizes and interdistances: OAL 0.41,
OAW 1.27; AME 0.18, ALE 0.20, PME 0.17, PLE 0.12; AME-AME 0.15, AME—~
ALE 0.22, PME-PME 0.28, PME-PLE 0.32; MOQA 0.51, MOQP 0.56, CLL 0.04.
Chelicerae robust and coloured as carapace, both margins with two teeth. Sternum
yellowish white, STL 1.87, STW 1.41. Labium and endites coloured as carapace. Legs
white with greyish metatarsi and tarsi. Leg measurements: 1 29.59 (7.23, 9.39, 9.69,
2.28), 11 21.05 (5.77, 6.86, 6.58, 1.84), I1I 15.11 (3.81, 4.86, 5.08, 1.35), IV 20.96
(5.31, 6.81,7.07, 1.77); LL/CL 8.13. Abdomen lanceolate, dorsally grey, lighter ante-
riorly, darker posteriorly; dorsum with a lengthwise white heart mark, 1/3 of opistho-
soma length; venter greyish without any pattern.



New Cheiracanthium spiders from China 61

! 7 .
A
v \ il
& § S~y il
D - ‘

Figure 3. Palp of Cheiracanthium daofeng sp. nov., male holotype. A Prolateral view B ventral view
C retrolateral view. Abbreviations: C = conductor; CF = cymbial fold; CS = cymbial spur; E = em-
bolus; EB = embolic base; MA = median apophysis; PTA = prolateral apophysis; RTA = retrolateral

tibial apophysis. Scale bars: 0.2 mm.
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Figure 4. Cheiracanthium duanbi sp. nov., female paratype and male holotype. A epigyne, intact, ventral
view B epigyne, cleared, ventral view € vulva, cleared, dorsal view D vulva, cleared and embedded in
Arabic gum, dorsal view E male habitus, dorsal view F male habitus, lateral view G female habitus, dorsal
view H female habitus, ventral view. Abbreviations: A = atrium; AAM = atrial anterior margin; CD =
copulatory duct; CO = copulatory opening; FD = fertilization duct; R = receptacle. Scale bars: 0.2 mm
(A-D); 1 mm (E-H).
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Palp (Figs 3A—C, 7B, 8B, 9B, 10D-F). Tibia relatively long, ca. 2/3 of cymbium
length, with two apophyses: a short and sclerotized retrolateral one, ca. 1/2 of palpal
tibia length, with wide base and narrow apex, dagger-shaped; and a small, round,
thumb-like prolateral apophysis; cymbial spur approximately as long as tibia, distal
tip wide and partly membranous; cymbial fold well-developed and clearly visible in
ventral and retrolateral views for ca. 1/2 length of cymbium; tip of cymbium long, ca.
1/2 of cymbium length. Tegulum oval, 1.4 times longer than wide, surface wrinkled;
median apophysis small and hyaline, spine-like; embolus filiform, arising at approxi-
mately 12 o’clock position, terminating at approximately 11 o’clock position, tip cov-
ered by conductor; conductor short, wide, beak-shaped, base covering embolic base,
tip covering embolar apex.

Female. Distinctly larger and darker than male. Paratype (Figs 4G, H): TL 10.32;
CL 3.64, CW 2.79, CI (CL/CW) 1.30; AL 6.69, AW 4.20. Eye diameters and in-
terdistances: OAL 53, OAW 1.46; AME 0.21, ALE 0.23, PME 0.18, PLE 0.17;
AME-AME 0.12, AME-ALE 0.31, PME-PME 0.37, PME-PLE 0.41; MOQA
0.55, MOQP 0.74, CLL 0.06. PMT: RMT = 2:3. STL 1.79, STW 1.50. Legs yellow-
ish brown, without distinct markings. Leg measurements: I 20.68 (5.27, 7.07, 6.06,
2.28),1114.99 (4.25, 5.33, 4.00, 1.42), 11 10.55 (2.91, 3.47, 2.97, 1.21), IV — (3.86,
-, — —); LL/CL 5.68.

Epigyne (Fig. 4A-D). Atrium large, located at posterior portion of epigynal plate,
with delimited margin anteriorly and laterally, length is almost equivalent to width; re-
ceptacles and copulatory ducts prominent through epigynal plate in ventral view; two
copulatory openings located at basolateral atrial borders; transparent copulatory ducts
coiled, with three turns (including two ascending coils and one descending coil); recepta-
cles elongated and pyriform, ca. two times longer than wide, separated by 1.5 diameters.

Distribution. Known only from the type locality, Xishuangbanna, Yunnan, China.

Cheiracanthium gou Yu & Li, sp. nov.
http://zoobank.org/BC42EBA3-7A0D-44FE-9274-5E5EBSFDB88D
Figures 5, 7C, 8C, 9C, 10G-I

Holotype. & (IZCAS-Ar 34746, YHCHO016), CHiNa, Yunnan Province, Xishuang-
banna, Mengla County, Menglun Town, Xishuangbanna Tropical Botanical Garden,
48 km landmark in the reserve, seasonal rainforest, 21°58.704'N, 101°19.748'E, eleva-
tion ca. 1088 m, 12.VII1.2011, Guo Zheng leg.

Etymology. The specific name is derived from the Chinese pinyin ‘gou’, which
means ‘hook’, and refers to the curved distal tip of the cymbial spur which is shaped
like a hook; noun in apposition.

Diagnosis. Males of this new species can be easily distinguished from all other
Cheiracanthium species by the structure of the palp. The retrolateral tibial apophysis
consists of a thin distal half and a wide basal half. The cymbial spur is partly mem-
branous proximally and sclerotized distally with the distal tip blunt and thick, hook-
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shaped (Figs 5A-C, 7C, 8C, 9C). By contrast, in almost all known Cheiracanthium
species, the retrolateral tibial apophysis and the cymbial spur cannot be easily divided
into two parts, and the distal tip of the cymbial spur is usually sharply pointed, such as
in C. daofeng sp. nov. and C. duanbi sp. nov. (Figs 1A-C, 3A-C, 7A, B, 8A, B, 9A, B).

Description. Male. Holotype (Fig. 6D-F): TL — CL 3.63, CW 2.83, CI (CL/
CW) 1.28; AL —, AW —. Carapace pale yellow, uniformly coloured, without distinct
pattern; cephalic region inconspicuously raised, cervical groove and radial grooves dis-
tinct, tegument smooth, clothed with short, fine hairs. Eyes: in dorsal view, both ante-
rior and posterior eye rows recurved, PER slightly wider than AER. All eyes dark, on
tubercles. Eye sizes and interdistances: OAL 0.49, OAW 1.32; AME 0.22, ALE 0.20,
PME 0.17, PLE 0.18; AME-AME 0.17, AME-ALE 0.18, PME-PME 0.22, PME-
PLE 0.28; MOQA 0.53, MOQP 0.58, CLL 0.09. Chelicerae with three teeth on
promargin and three on retromargin, with long red fangs. Sternum pale yellow, STL
1.67, STW 1.32. Labium and endites orange. Legs distinctly long, yellowish white,
with brown metatarsi and tarsi, without distinct markings. Leg measurements: I 32.75
(8.38, 1.062, 11.29, 2.46), I1 — (5.32, —, —, —), III missing, IV 22.07 (6.4, 6.34, 7.72,
1.61); LL/CL 9.02. Abdomen missing.

Palp (Figs 5A-C, 7C, 8C, 9C, 10G-I). Tibia with two apophyses: long and scle-
rotized retrolateral apophysis, ca. 1/3 of palpal tibia length, with thin distal half and
wide basal half; and a short, thin, stalk-like dorsal apophysis; cymbial spur short, ca.
1/3 of cymbium length, partly membranous proximally, heavily sclerotized distally,
distal tip curved and blunt; cymbial fold poorly developed and indistinct in ventral and
retrolateral views for ca. 1/2 the length of cymbium; tip of cymbium long, ca. 1/2 of
cymbium length. Bulb elongated, 1.5 times longer than wide; median apophysis long
and hyaline, more than 1/2 of tegulum length, with wide base, thin middle part, and
hook-shaped tip; embolus originates at ca. 1 o’clock position, surrounds base, and ends
atop conductor at distal end of tegulum; conductor short, thick, membranous.

Female. Unknown.

Comments. According to the WSC (2020), a total of ten Cheiracanthium species
from China are known only from females: C. approximatum O. P-Cambridge, 1885,
C. escaladae Barrion et al., 2013, C. figjianense Gong, 1983, C. hypocyrtum Zhang &
Zhu, 1993, C. liuyangense Xie et al., 1996, C. olliforme Zhang & Zhu, 1993, C. potani-
ni Schenkel, 1963, C. solidum Zhang et al., 1993, C. sphaericum Zhang et al., 1993,
and C. longrailen Xu, 1993. Among them, C. escaladae is supposedly a Clubiona species
based on epigyne morphology, C. approximatum and C. potanini are doubtful or in-
valid species because of the poor original illustrations and descriptions, C. liuyangense
may be a synonym of C. regense Paik, 1990, and C. longtailen is considered a junior
synonym of C. pichoni Schenkel, 1963. The remaining five species can be tentatively
considered valid species. In addition, C. spectabile (Thorell, 1887) from Myanmar is
known by the male but is not illustrated. We cannot rule out the possibility that the
above six species are conspecific to C. gou sp. nov.

Distribution. Known only from the type locality, Xishuangbanna, Yunnan, China.
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Figure 5. Cheiracanthium gou sp. nov., male holotype. A Flipped right palp, prolateral view B left palp, ven-
tral view C left palp, retrolateral view D habitus, dorsal view E habitus, ventral view F habitus, lateral view.
Abbreviations: C = conductor; CS = cymbial spur; DTA = dorsal tibial apophysis; E = embolus; EB = embolic
base; MA = median apophysis; RTA = retrolateral tibial apophysis. Scale bars: 0.2 mm (A=C); 1 mm (D-F).
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Cheiracanthium wuquan Ya & Li, sp. nov.
http://Zoobank.org/6BEB7F25—F29A—47A9—BFAB—E5D1 1EDECC36
Figure 6

Holotype. © (IZCAS-Ar 34747, YHCHO020), CHiNa, Yunnan Province, Xishuang-
banna, Mengla County, Menglun Town, Xishuangbanna Tropical Botanical Garden,
48 km landmark in the reserve, seasonal rainforest; 21°58.704'N, 101°19.748'E, eleva-
tion ca. 1088 m, 12.VII1.2011, Guo Zheng leg.

Etymology. The specific name is derived from the Chinese pinyin ‘wil quarn’,
which means ‘five loops’, and refers to the coiled copulatory ducts, forming five en-
twined coils; noun in apposition.

Diagnosis. The female of the new species is similar to those of C. japonicum Bésen-
berg & Strand, 1906 (Zhu and Zhang 2011: 341, fig. 246A, B), C. simaoense Zhang &
Yin, 1999 (Zhang and Yin 1999: 286, figs 6, 7), C. turiae Strand, 1917 (Deeleman-Re-
inhold 2001: 234, figs 292, 293), and C. virescens (Sundevall, 1833) (Zhu and Zhang
2011: 346, fig. 250A, B) by the general shape of the atrium and receptacles and the
coiling of the copulatory duct around the distal part of the receptacle. The new species
can be easily distinguished by the different number of copulatory duct coils (copula-
tory ducts with five turns in C. wuguan sp. nov. vs. three turns in C. simaoense and
C. virescens and four turns in C. japonicum and C. turiae) (Figs 6C-G).

Description. Female. Holotype (Fig. 6A, B): TL 6.85; CL 2.69, CW 2.42, CI
(CL/CW) 1.11; AL 4.15, AW 2.78. Carapace yellowish orange except yellowish brown
ocular area, without distinct pattern; cervical groove and radial grooves indistinct. Eyes:
both anterior and posterior eye rows almost straight in dorsal view, PER slightly wider
than AER. All eyes dark, with black rings. Eye sizes and interdistances: OAL 0.37,
OAW 1.10; AME 0.15, ALE 0.11, PME 0.14, PLE 0.14; AME-AME 0.20, AME~
ALE 0.23, PME-PME 0.30, PME-PLE 0.33; MOQA 0.46, MOQP 0.57, CLL 0.04.
Chelicerae robust and brownish red, with long, red wine-coloured fangs, with three
teeth on promargin and two on retromargin. Sternum pale yellow, STL 1.35, STW
1.12. Labium and endites light orange. Legs yellowish white with brown metatarsi and
tarsi, without distinct markings. Leg measurements: 1 9.38 (2.54,3.35, 2.73, 0.77), 11
7.83 (2.00, 2.88, 2.23, 0.72), I 5.78 (1.64, 1.86, 1.65, 0.62), IV 7.96 (2.41, 2.43,
2.42, 0.70); LL/CL 3.49. Abdomen oval, uniformly grey, dorsum with two pairs of
conspicuous muscle depressions; venter medially with two longitudinal dotted lines.

Epigyne (Figs 6C-G). Atrium large, slightly wider than long, located at posterior por-
tion of epigynal plate, with arched anterior hood and indistinct posterior margin; two
copulatory openings, large and contiguous, located at basolateral atrial borders; receptacles
and copulatory ducts conspicuous through epigynal plate in ventral view; transparent cop-
ulatory ducts coiled, with five ascending turns, connecting receptacle anteriorly; receptacles
elongated and separated by 1.5 diameters, pear shaped, ducts coil around distal part.

Male. Unknown.

Comments. Due to the large and long, ovoid receptacles and the slender copula-
tory duct encircling the anterior part of the receptacles, we justifiably place C. wuquan
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sp. nov. in Cheiracanthium sensu stricto. Until now, five Cheiracanthium species from
China are known from males only: C. antungense Chen & Huang, 2012, C. echinula-
tum Zhang, Zhang & Yu, 2018, C. gobi Schmidt & Barensteiner, 2000, C. ningmin-
gense Zhang & Yin, 1999, and C. chayuense Li & Zhang, 2019 (WSC 2020). Based
on the palpal structure, with the exception of C. ningmingense, the other four species
do not belong to Cheiracanthium sensu stricto (Wunderlich 2012). C. ningmingense is
presently known from Ningming county in Guangxi (type locality), Shimen county
in Hunan, and Xishuangbanna in Yunnan. However, C. ningmingense maybe a junior
synonym of one known species.

Distribution. Known only from the type locality, Xishuangbanna, Yunnan, China.

Sinocanthium Yu & Li, gen. nov.
http://zoobank.org/E11D612A-3AC7-4F35-BCAD-DOB2EAD27FCF

Type species. Sinocanthium shuanggin Yu & Li, sp. nov.

Etymology. The generic name is derived from its similarity to Cheiracanthium and
the Latin adjective Sino- for Chinese referring to the distribution region of the genus.
The gender is neuter.

Diagnosis. Sinocanthium gen. nov. resembles Cheiracanthium by the similar habitus
(Figs 11A, B, 4G, H, 6A, B) but is consistently separable by the shape of the epigyne.
Sinocanthium gen. nov., as in most Cheiracanthium species, has a yellow body, a wide
cephalic part, long legs, subequal eyes, and parallel eye rows of equal width occupying the
greater width of the head. It can be distinguished from Cheiracanthium sensu lato by the
absence of copulatory ducts (Fig. 11E, G) (vs. copulatory ducts with variable lengths but
distinct in all Cheiracanthium species, including C. daofeng sp. nov., C. duanbi sp. nov.,
and C. wugquan sp. nov. (Figs 2C, D, 4C, D, 6E, G), and by the atrium located anteriorly
with a rebordered posterior margin (Figs 11C, D, F) (vs. atrium located anteriorly or
centrally, atrial hood located anteriorly in Cheiracanthium).

Description. Same as for the species.

Composition. Type species only.

Comments. Based on the original figures and text descriptions of the epigynes,
Cheiracanthium sensu lato can be further divided into at least four or five different taxa
(Wunderlich 2012). The morphology of the epigyne exhibits very high diversity. How-
ever, all Cheiracanthium species related to the generotype have copulatory ducts, even
though the shapes, lengths, and courses of the copulatory ducts are variable. Despite
the variable shapes, the atria of the different taxa are located posteriorly or centrally and
are usually rebordered anteriorly and laterally. Obviously, Sinocanthium shuangqiu sp.
nov. cannot be placed in Cheiracanthium sensu lato because of the peculiar structure of
the epigyne, so we described a new genus to accommodate it. Although we examined
only one female of S. shuanggiu sp. nov., our specimen is strikingly different from all
Cheiracanthium species: The atrium is located anteriorly, the atrial posterior margin is
rebordered, and copulatory ducts are absent, supporting our decision.
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Figure 6. Cheiracanthium wuquan sp. nov., female holotype. A Habitus, dorsal view B habitus, ventral
view C epigyne, intact, ventral view D epigyne, cleared, ventral view E vulva, cleared, dorsal view F epigyne,
cleared and embedded in Arabic gum, ventral view G vulva, cleared and embedded in Arabic gum, dorsal
view. Abbreviations: A = atrium; AAM = atrial anterior margin; CD = copulatory duct; CO = copulatory
opening; FD = fertilization duct; R = receptacle. Scale bars: 1 mm (A, B); 0.2 mm (C-G).
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Figure 7. Cheiracanthium spp., left palp, ventral view. A C. daofeng sp. nov., male holotype B C. duanbi
sp. nov., male holotype € C. gou sp. nov., male holotype. Abbreviations: C = conductor; CF = cymbial
fold; CS = cymbial spur; E = embolus; EB = embolic base; MA = median apophysis; RTA = prolateral tibial
apophysis; RTA = retrolateral tibial apophysis. Scale bars: 0.2 mm.
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Figure 8. Cheiracanthium spp., left palp, retrolateral view. A C. daofeng sp. nov., male holotype

B C. duanbi sp. nov., male holotype C C. gou sp. nov., male holotype. Abbreviations: C = conductor;
CF = cymbial fold; CS = cymbial spur; DTA = dorsal tibial apophysis; E = embolus; EB = embolic base;
MA = median apophysis; RTA = retrolateral tibial apophysis. Scale bars: 0.2 mm.
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Figure 9. Cheiracanthium spp., left palp, dorsal view. A C. daofeng sp. nov., male holotype B C. duanbi
sp. nov., male holotype € C. gou sp. nov., male holotype. Abbreviations: CF = cymbial fold; CS = cymbial
spur; DTA = dorsal tibial apophysis; PTA = prolateral tibial apophysis; RTA = retrolateral tibial apophysis.
Scale bars: 0.2 mm.
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Figure 10. Cheiracanthium spp., left bulb, prolateral view (A, D, G), ventral view (B, E, H), retrolat-
eral view (C, F, 1).A=C C. daofeng sp. nov. D=F C. duanbi sp. nov. G-l C. gou sp. nov. Abbreviations:
C = conductor; E = embolus; EB = embolic base; MA = median apophysis. Scale bars: 0.2 mm.
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Figure | 1. Sinocanthium shuangqiu sp. nov., female holotype. A habitus, dorsal view B habitus, ventral

view C epigyne, intact, ventral view D epigyne, cleared, ventral view E vulva, cleared, dorsal view F epigyne,
cleared and embedded in Arabic gum, ventral view G vulva, cleared and embedded in Arabic gum, dorsal
view. Abbreviations: A = atrium; AAM = atrial anterior margin; APM = atrial posterior margin; CO = copu-
latory opening; FD = fertilization duct; R = receptacle. Scale bars: 1 mm (A, B); 0.2 mm (C-G).
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Sinocanthium shuangqiu Ya & Li, sp. nov.
http://zoobank.org/ C9C8FB70-E418-4B37-8EBF-EA5533BE4373
Figure 11

Holotype. @ (IZCAS-Ar 34745, YHCHO11), CHiNa, Yunnan Province, Xishuang-
banna, Mengla County, Menglun Town, Xishuangbanna Tropical Botanical Garden,
48 km landmark in the reserve, seasonal rainforest; 21°58.704'N, 101°19.748'E, eleva-
tion ca. 1088 m, 12.VII1.2011, Guo Zheng leg.

Etymology. The specific name is derived from the Chinese pinyin ‘shuang git ‘, which
means ‘double ball’, and refers to the two bulb-shaped receptacles; noun in apposition.

Diagnosis. The new species is easily distinguished from other cheiracanthiids by
the epigyne, which has a fan-shaped fovea that is rebordered posteriorly and by the
absence of copulatory ducts.

Description. Female. Holotype (Fig. 11A, B): TL 5.02; CL 2.13, CW 1.71, CI
(CL/CW) 1.25; AL 2.89, AW 2.06. Carapace pale yellow, ocular area brown, a pair
of brown lateral bands originating from behind PME and PLE, almost reaching pos-
terior half of carapace. Eyes: AER almost straight, PER wider than AER and slightly
procurved in dorsal view. All eyes dark, with black rings. Eye sizes and interdistances:
OAL 0.51, OAW 0.93; AME 0.16, ALE 0.16, PME 0.17, PLE 0.13; AME-AME
0.21, AME-ALE 0.26, PME-PME 0.28, PME-PLE 0.34; MOQA 0.49, MOQP
0.58, CLL 0.11. Chelicerae with orange base, fangs red wine-coloured, both margins
without teeth. Sternum yellowish, STL 1.17, STW 0.94. Labium and endites coloured
as ocular area. Legs yellowish white, without any markings. Leg measurements: I and
I missing, IIT — (-, 1.56, 1.36, 0.57), IV 8.02 (2.35, 2.59, 2.37, 0.71). Abdomen (Fig.
11A, B) oval, dorsally yellowish white, dorsum with two pairs of inconspicuous muscle
depressions; venter white with no distinct pattern.

Epigyne (Fig. 11C-G). Atrium large and fan-shaped, located anteriorly on epigy-
nal plate, margin delimited, atrial anterior margin long and indistinct, posterior mar-
gin heavily sclerotized; atrium ca. two times wider than long, blocked by mating plug
before cleaning; receptacles clearly visible through the tegument in ventral view; copu-
latory openings small, located at basolateral atrial borders; receptacles perfectly round,
separated by 0.8 diameters.

Male. Unknown.

Distribution. Known only from the type locality, Xishuangbanna, Yunnan, China.
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Abstract

Eight new species of the spider genus Pimoa Chamberlin & Ivie, 1943 are described from Tibet, China: 2
cona Zhang & Li, sp. nov. (3 9Q), P duiba Zhang & Li, sp. nov. (39), P lemenba Zhang & Li, sp. nov.
(), P mainling Zhang & Li, sp. nov. (39), P nyingchi Zhang & Li, sp. nov. (3Q), P rongxar Zhang &
Li, sp. nov. (39), P samyai Zhang & Li, sp. nov. (39), and P, yadong Zhang & Li, sp. nov. (3?). The
DNA barcodes of the eight new species are documented.

Keywords

Asia, description, diagnosis, taxonomy

Introduction

The spider family Pimoidae Wunderlich, 1986 contains 45 species in four genera: Nanoa
Hormiga, Buckle & Scharft, 2005, Pimoa Chamberlin & Ivie, 1943, Putaoa Hormiga &
Tu, 2008, and Weintraunboa Hormiga, 2003 (Li 2020). Pimoa, with the type species Pimoa
hespera (Gertsch & lIvie, 1936) described from the USA, is the most species-rich genus in
Pimoidae, with 33 described species prior to the current study. The genus is distributed
on the west coast of the USA from Washington to California, the western Mediterra-
nean (Alps and Cantabrian Mountains), and Asia (Himalaya to Beijing) (Mammola et
al. 2016; Zhang and Li 2019; WSC 2020). Nine species are already known from China:

Copyright Xiaoging Zhang 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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Pimoa anatolica Hormiga, 1994, P binchuanensis Zhang & Li, 2019, and P lihengae Gris-
wold, Long & Hormiga, 1999 from Yunnan Province; P lata Xu & Li, 2009, P reniformis
Xu & Li, 2007, P, trifurcata Xu & Li, 2007, and P wanglangensis Yuan, Zhao & Zhang,
2019 from Sichuan Province; P clavata Xu & Li, 2007 from caves in the city of Beijing;
and P, xinjianensis Zhang & Li, 2019 from three caves in Hunan Province (Griswold et
al. 1999; Hormiga 1994a; Xu and Li 2007; Xu and Li 2009; Yuan et al. 2019; Zhang
and Li 2019). In the present paper, eight new pimoids from Tibet, China are described.

Materials and methods

Specimens were examined with a LEICA M205C stereomicroscope. Images were cap-
tured with an Olympus C7070 wide zoom digital camera (7.1 megapixels) mounted on an
Olympus SZX12 dissecting microscope and assembled using Helicon Focus 3.10.3 image
stacking software (Khmelik et al. 2006). Epigynes and male palps were examined after dis-
section from the spiders’ bodies. The left palps were illustrated unless otherwise noted. Epi-
gynes were removed and treated in a warmed 10% potassium hydroxide (KOH) solution.

All measurements were obtained using a LEICA M205C stereomicroscope and
are given in millimeters. We put legs and the body of the spider on the objective table
of stereomicroscope and measured the length by a ruler in the eyepiece. Eye sizes were
measured as the maximum diameter from either dorsal or frontal views. Leg measure-
ments are shown as total length (femur, patella + tibia, metatarsus, tarsus). The termi-
nology used in the text and the figure legends follows Hormiga (1994a). Distribution
maps were generated using ArcView GIS (ESRI) software.

Abbreviations used in this paper and in the figure legends:

ALE anterior lateral eye;

AME anterior median eye;

AME-ALE distance between AME and ALE;
AME-AME distance between AMEs;

AS alveolar sclerite;

C conductor;

(010) cymbial denticulate process;
CO copulatory opening;

DP dorsal plate of the epigyne;
E embolus;

FD fertilization duct;

MA median apophysis;

P paracymbium;

PCS pimoid cymbial sclerite;
PEP pimoid embolic process;

PLE posterior lateral eye;
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Table I. Voucher specimen information.

Species GenBank accession Sequence Collection locality
number length

Pimoa cona sp. nov. MT373707 654bp Cona, Lhoka, Tibet, China
Pimoa duiba sp. nov. MT373708 654bp Duopozhang and Aza, Lhoka, Tibet, China
Pimoa lemenba sp. nov. MT373706 654bp Cona, Lhoka, Tibet, China
Pimoa mainling sp. nov. MT373710 654bp Mainling, Nyingchi, Tibet, China
Pimoa nyingchi sp. nov. MT373713 654bp Lulang, Nyingchi, Tibet, China
Pimoa rongxar sp. nov. MT373712 654bp Dinggy¢, Shigatse, Tibet, China
Pimoa samyai sp. nov. MT373711 654bp Samyai Town, Lhoka, Tibet, China
Pimoa yadong sp. nov. MT373709 654bp Yadong, Shigatse, Tibet, China

All specimens (including molecular vouchers) are deposited in the Institute of Zoology, Chinese Academy

of Sciences (IZCAS), Beijing, China.

PME posterior median eye;
PME-PLE distance between PME and PLE;
PME-PME distance between PMEs;

S spermatheca;
T tegulum;
VP ventral plate of epigyne.

DNA barcodes were obtained for the eight new species by amplifying and sequenc-
ing a partial fragment of the mitochondrial gene cytochrome oxidase subunit I (COI)
using primers LCO1490-oono (5-CWACAAAYCATARRGATATTGG-3’) (Folmer
et al. 1994; Miller et al. 2010) and HCO2198-zz (5-TAAACTTCCAGGTGAC-
CAAAAAATCA-3’) (Folmer et al. 1994; Zhao and Li 2017). For additional informa-
tion on extraction, amplification, and sequencing procedures, see Wang et al. (2008).
All sequences were checked for validity using BLAST and are deposited in GenBank.
The accession numbers are provided in Table 1.

Taxonomy

Family Pimoidae Wunderlich, 1986
Genus Pimoa Chamberlin & Ivie, 1943

Pimoa: Chamberlin and Ivie 1943: 9; Hormiga 1994a: 4; Hormiga and Lew 2014: 1;
Mammola et al. 2016: 1.

Type species. Labulla hespera Gertsch & lvie, 1936, from California, USA.
Diagnosis and description. See Chamberlin and Ivie 1943; Gertsch and Ivie
1936; Griswold et al. 1998; Hormiga 1994a; Hormiga 1994b.
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Pimoa cona Zhang & Li, sp. nov.
http://zoobank.org/B51D64B4-BBFD-4B42-AE2D-648926292E2E
Figures 1, 2, 16

Type material. Holotype: 3 (IZCAS-Ar40310), China, Tibet, Lhoka, Cona Coun-
ty, Senmuzha Scenic Area, 27.83°N, 91.73°E, elevation ca. 2845 m, 10.VIIL.2018,
X. Zhang and ]. Liu leg. Paratypes: 1429 (IZCAS-Ar40311-40313), same data as
holotype; 1919 (IZCAS-Ar40314-40315), Cona County, Yelang Valley, 27.87°N,
91.81°E, elevation ca. 3379 m, 13.VIII.2018, X. Zhang and J. Liu leg.

Etymology. The specific name is a noun in apposition taken from the type locality.

Diagnosis. The male of Pimoa cona sp. nov. resembles P nematoides Hormiga,
1994 (see Hormiga 1994a: 71, figs 285-289) and P sinuosa Hormiga, 1994 (see Hor-
miga 1994a: 67, figs 256-265) but can be distinguished by the large pimoid cymbial
sclerite that is subdistally wide and distally pointed (Fig. 1B, vs. small and distally
curved in P nematoides; vs. slender and distally blunt in P sinuosa); distinguished from
P nematoides by the long tibia, ca. 1/2 of the cymbial length (Fig. 1A—C, vs. short tibia,
ca. 1/3 of cymbial length); distinguished from P sinuosa by an embolus that begins at
the 2:00 o’clock position (Fig. 1B, vs. an embolus that begins at the 5:30 o’clock posi-
tion). The female of 2 cona resembles P, sinuosa (see Hormiga 1994a: 67, figs 266-284)

Figure 1. Left palp of Pimoa cona sp. nov., holotype A prolateral view B ventral view C retrolateral view.
Abbreviations: AS = alveolar sclerite; CDP = cymbial denticulate process; E = embolus; MA = median
apophysis; P = paracymbium; PCS = pimoid cymbial sclerite; PEP = pimoid embolic process; T = tegu-
lum. Scale bar: equal for A-C.
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Figure 2. Epigyne and habitus of Pimoa cona sp. nov., female paratype and male holotype A epigyne,
ventral view B schematic course of internal duct system, ventral view € vulva, dorsal view D schematic
course of internal duct system, dorsal view E male habitus, dorsal view F female habitus, dorsal view G fe-
male habitus, ventral view. Abbreviations: CO = copulatory opening; DP = dorsal plate of the epigyne;
FD = fertilization duct; S = spermatheca; VP = ventral plate of epigyne. Scale bars: equal for F and G.
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but can be distinguished by the pair of oval spermathecae (Fig. 2A, vs. subtriangular
spermathecae) and by the subdistally narrow dorsal plate (Fig. 2C, vs. subdistally wide).

Description. Male (holotype): Total length 7.24. Carapace 3.59 long, 2.95 wide.
Abdomen 3.65 long, 2.18 wide. Eye sizes and interdistances: AME 0.18, ALE 0.20,
PME 0.19, PLE 0.17; AME-AME 0.14, AME-ALE 0.17, PME-PME 0.16, PME-PLE
0.18. Leg measurements: I: 33.34 (9.36, 10.19, 9.94, 3.85); II: 32.52 (9.25, 10.13,
9.87, 3.27); 111: 20.92 (6.16, 6.36, 6.35, 2.05); IV: — (7.95, —, —, —). Habitus as in Fig.
2E. Carapace brownish with black lateral margins; thoracic fovea and radial grooves
distinct; sternum brownish. Abdomen black with yellowish transverse chevron bands.
Legs brownish with black annulations, especially distinct on legs III and IV. Palp (Fig.
1A-C): patella short, ca. 1/2 of tibial length, with one retrolateral macroseta; tibia
long, ca. 1/2 of cymbial length, with several macrosetae and a dorsal process; parac-
ymbium short, ca. 1/3 of cymbial length, finger-shaped; pimoid cymbial sclerite large,
subdistally wide and distally sharp, ca. 1/2 of cymbial length; cymbial denticulate pro-
cess short and distally pointed, with more than 15 cuspules; median apophysis slen-
der; conductor indistinct; pimoid embolic process with two short and sharp branches
distally; embolus long and thin, longer than pimoid embolic process, beginning at the
2:00 o’clock position; embolic tooth absent.

Female (paratype): Total length 9.62. Carapace 3.72 long, 3.01 wide. Abdomen
5.90 long, 4.10 wide. Eye sizes and interdistances: AME 0.18, ALE 0.22, PME 0.19,
PLE 0.21; AME-AME 0.14, AME-ALE 0.21, PME-PME 0.17, PME-PLE 0.20. Leg
measurements: I: 27.83 (7.76, 9.17,7.82, 3.08); 11: 24.80 (6.79, 8.20, 6.99, 2.82); I11:
17.56 (5.38, 5.51, 4.81, 1.86); IV: 22.31 (6.73, 7.37, 5.90, 2.31). Habitus as in Fig.
2E G. Carapace brownish with black lateral margins; thoracic fovea and radial grooves
distinct; sternum brownish. Abdomen black with yellowish transverse chevron bands
and a short vertical band medially. Legs brownish with black annulations, especially
distinct on legs IIT and IV. Epigyne (Fig. 2A-D): triangular; ventral plate broad, length
subequal to width; dorsal plate narrow, with a blunt point; copulatory openings dis-
tinct; spermathecae oval, separated by ca. 1/3 width of spermatheca; fertilization ducts
membranous, anteriorly oriented.

Distribution. Known only from the type locality, Tibet, China (Fig. 16).

Pimoa duiba Zhang & Li, sp. nov.
http://zoobank.org/2A93ED2B-AFAE-4EB6-B1BE-ACB9752BBFID
Figures 3, 4, 16

Type material. Holotype: & (IZCAS-Ar40316), China, Tibet, Lhoka, Duopozhang
Town, Duiba Village, 29.37°N, 91.70°E, elevation ca. 4095 m, 14.VII1.2019, X.
Zhang, Z. Bai and J. Liu leg. Paratypes: 13 (IZCAS-Ar40317), same data as holotype;
19 (IZCAS-Ar40318), Lhoka, Aza Town, Beside the stream behind Zonggongbu
Cave, 29.37°N, 91.32°E, elevation ca. 4537 m, 29.VII1.2018, X. Zhang and J. Liu leg.

Etymology. The specific name is a noun in apposition taken from the type locality.
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Figure 3. Left palp of Pimoa duiba sp. nov., holotype A prolateral view B ventral view C retrolateral
view. Abbreviations: AS = alveolar sclerite; C = conductor; CDP = cymbial denticulate process; E = embo-
lus; MA = median apophysis; P = paracymbium; PCS = pimoid cymbial sclerite; PEP = pimoid embolic
process; T = tegulum. Scale bar: equal for A—=C.

Diagnosis. The male of Pimoa duiba sp. nov. resembles P samyai sp. nov. (Fig.
12A-C) and P, trifurcata (see Xu and Li 2007: 496, figs 48—54) but can be distin-
guished by the short and distally blunt cymbial denticulate process (Fig. 3B, vs. rela-
tively long and distally narrow in P samyai and P trifurcata); distinguished from P
samyai by the nearly V-shaped pimoid cymbial sclerite (Fig. 3B, vs. nearly L-shaped);
distinguished from P #rifurcata by the pimoid embolic process without a trifurcate
apex (Fig. 3A-C, vs. with a trifurcate apex). The female of P duiba also resembles 2
samyai sp. nov. (Fig. 13A-D) and P, trifurcata (see Xu and Li 2007: 496, figs 55-61)
but can be distinguished by the short distance between the spermathecae (Fig. 4A, vs.
separated by ca. 1/2 the width of a spermatheca in P samyai and P, trifurcata); distin-
guished from P samyai by having a spermatheca that is wider than long (Fig. 4A, vs.
longer than wide); distinguished from P trifurcata by the medially narrow dorsal plate
(Fig. 4C, vs. medially relatively wide).

Description. Male (holotype): Total length 5.26. Carapace 2.18 long, 1.86 wide.
Abdomen 3.08 long, 1.73 wide. Eye sizes and interdistances: AME 0.12, ALE 0.13,
PME 0.12, PLE 0.12; AME-AME 0.07, AME-ALE 0.11, PME-PME 0.10, PME-
PLE 0.14. Leg measurements: I: 23.84 (6.60, 7.95, 6.73, 2.56); II: 21.79 (5.90, 7.24,
6.34, 2.31); I1I: 16.16 (4.62, 5.45, 4.49, 1.60); IV: 19.41 (5.51, 6.15, 5.83, 1.92).

Promargin of chelicerae with three teeth, retromargin with two teeth. Habitus as in
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Figure 4. Epigyne and habitus of Pimoa duiba sp. nov., female paratype and male holotype A epigyne,
ventral view B schematic course of internal duct system, ventral view C vulva, dorsal view D schematic
course of internal duct system, dorsal view E male habitus, dorsal view F female habitus, dorsal view G fe-
male habitus, ventral view. Abbreviations: CO = copulatory opening; DP = dorsal plate of the epigyne;
FD = fertilization duct; S = spermatheca; VP = ventral plate of epigyne. Scale bars: equal for F and G.
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Fig. 4E. Carapace yellowish with slightly darker lateral margins; thoracic fovea and
radial grooves distinct; sternum brownish. Abdomen black with yellowish transverse
chevron bands. Legs brownish without black annulations. Palp (Fig. 3A—C): patella
short, ca. 1/2 of tibial length, with a single retrolateral macroseta; tibia long, ca. 1/2 of
cymbial length, with several macrosetae and a dorsal process; paracymbium short, ca.
1/3 of cymbial length, hook-shaped; pimoid cymbial sclerite nearly V-shaped, ca. 1/3
of cymbial length; cymbial denticulate process short and distally blunt, with more than
five cuspules; median apophysis slender; conductor distinct; pimoid embolic process
distally pointed, longer than embolus; embolus beginning at the 7:00 o’clock position,
with short slender spine proximally; embolic tooth absent.

Female (paratype): Total length 6.85. Carapace 2.56 long, 2.11 wide. Abdomen
4.29 long, 3.27 wide. Eye sizes and interdistances: AME 0.12, ALE 0.16, PME 0.10,
PLE 0.15; AME-AME 0.09, AME-ALE 0.15, PME-PME 0.09, PME-PLE 0.17. Leg
measurements: I: 21.47 (6.15, 6.73, 6.03, 2.56); II: 19.55 (5.38, 6.67, 5.38, 2.12); III:
15.20 (4.62, 4.81, 4.10, 1.67); IV: 19.23 (5.51, 6.22, 5.45, 2.05). Promargin of cheli-
cerae with three teeth, retromargin with two teeth. Habitus as in Fig. 4F G. Carapace
brownish with slightly darker lateral margins; thoracic fovea and radial grooves indis-
tinct; sternum brownish. Abdomen black with yellowish transverse chevron bands.
Legs brownish without black annulations. Epigyne (Fig. 4A-D): triangular; ventral
plate broad, length subequal to width; dorsal plate longer than wide, nearly tongue-
shaped; copulatory openings distinct; spermathecae nearly round with short distance
between them; fertilization ducts yellowish, anteriorly oriented.

Distribution. Known only from the type locality, Tibet, China (Fig. 16).

Pimoa lemenba Zhang & Li, sp. nov.
http://zoobank.org/643BA218-A6BB-4CC1-AEA5-60CD91E84F5D
Figures 5, 16

Type material. Holotype: @ (1ZCAS-Ar40319), China, Tibet, Lhoka, Cona County,
Lemenba Town, 17-20 km section from Lewang Bridge to Liulian Highway, 27.80°N,
91.77°E, elevation ca. 3706 m, 5.V1.2016, J. Wu leg.

Etymology. The specific name is a noun in apposition taken from the type locality.

Diagnosis. The species resembles Pimoa sinuosa Hormiga, 1994 (see Hormiga 1994a:
67, figs 266-284) but can be distinguished by the pair of round spermathecae which are
close together (Fig. 5A, vs. separated by ca. 1/2 the width of a spermatheca), by the medi-
ally wide dorsal plate (Fig. 5C, vs. medially relatively narrow), and by the abdomen with
the vertical band not extending to the distal part (Fig. 5E, vs. vertical band absent).

Description. Female (holotype): Total length 8.59. Carapace 3.40 long, 2.88
wide. Abdomen 5.19 long, 3.46 wide. Eye sizes and interdistances: AME 0.17, ALE
0.20, PME 0.19, PLE 0.18; AME-AME 0.10, AME-ALE 0.19, PME-PME 0.14,
PME-PLE 0.22. Leg measurements: I: — (7.12, —, —, —); II: — (6.47, —, —, —); IIL:
missing; IV: missing. Habitus as in Fig. 5E-G. Carapace yellowish with black lat-
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Figure 5. Epigyne and habitus of Pimoa lemenba sp. nov., female holotype A epigyne, ventral view
B schematic course of internal duct system, ventral view € vulva, dorsal view D schematic course of
internal duct system, dorsal view E female habitus, dorsal view F female habitus, ventral view G female
habitus, lateral view. Abbreviations: CO = copulatory opening; DP = dorsal plate of the epigyne; FD =
fertilization duct; S = spermatheca; VP = ventral plate of epigyne. Scale bars: equal for E-G.



Pimoa (Araneae, Pimoidae) from Tibet 89

eral margins; thoracic fovea and radial grooves distinct; sternum brownish. Abdomen
black with yellowish transverse bands and a vertical band not extending to distal part.
Legs brownish with black annulations. Epigyne (Fig. 5A-D): ventral and dorsal plates
broad, length subequal to width; copulatory openings distinct; spermathecae round,
close to each other; fertilization ducts crystalline, anteriorly oriented.

Male: unknown.

Distribution. Known only from the type locality, Tibet, China (Fig. 16).

Pimoa mainling Zhang & Li, sp. nov.
http://zoobank.org/75899015-5478-4F26-AB92-E96010E8185D
Figures 6, 7, 16

Type material. Holotype: 5 (IZCAS-Ar40320), China, Tibet, Nyingchi, Mainling
County, along the way from Zhagonggou Scenic Area to Ganlu Cave, 29.16°N,
94.23°E, elevation ca. 3440 m, 27.VIIL.2018, X. Zhang and J. Liu leg. Paratypes: 29
(IZCAS-Ar40321-Ar40322), same data as holotype.

Etymology. The specific name is a noun in apposition taken from the type locality.

Diagnosis. The male of Pimoa mainling sp. nov. resembles P binchuanensis (see
Zhang and Li 2019: 3, figs 1, 2) but can be distinguished by the distally curved and
nearly hook-shaped pimoid cymbial sclerite (Fig. 6B, vs. medially curved and nearly

Figure 6. Left palp of Pimoa mainling sp. nov., holotype A prolateral view B ventral view C retrolateral

view. Abbreviations: AS = alveolar sclerite; C = conductor; CDP = cymbial denticulate process; E = embo-
lus; MA = median apophysis; P = paracymbium; PCS = pimoid cymbial sclerite; PEP = pimoid embolic
process; T = tegulum. Scale bar: equal for A=C.
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Figure 7. Epigyne and habitus of Pimoa mainling sp. nov., female paratype and male holotype A epigyne,
ventral view B schematic course of internal duct system, ventral view € vulva, dorsal view D schematic
course of internal duct system, dorsal view E male habitus, dorsal view F female habitus, dorsal view G fe-
male habitus, ventral view. Abbreviations: CO = copulatory opening; DP = dorsal plate of the epigyne;
FD = fertilization duct; S = spermatheca; VP = ventral plate of epigyne. Scale bars: equal for F and G.
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U-shaped). The male of P mainling also resembles P crispa Hormiga, 1994 (see Hormi-
ga 1994a: 63, figs 233-238; Hormiga 1994b: fig 1A, B) but can be distinguished by a
distally narrow cymbial denticulate process with few cuspules (Fig. 6B, vs. distally wide
cymbial denticulate process with many cuspules). The female of 2 mainling resembles
P crispa Hormiga, 1994 (see Hormiga 1994a: 63, figs 239-247) but can be distin-
guished by the distance between the pair of spermathecae which is ca. 1/3 the width of
a spermatheca (Fig. 7A, vs. shorter distance between spermathecae) and by the funnel-
shaped epigyne, which is distally straight and long (Fig. 7A-D, vs. triangular epigyne).

Description. Male (holotype): Total length 5.06. Carapace 2.56 long, 2.18 wide.
Abdomen 2.50 long, 2.05 wide. Eye sizes and interdistances: AME 0.16, ALE 0.17,
PME 0.13, PLE 0.17; AME-AME 0.13, AME-ALE 0.17, PME-PME 0.10, PME-PLE
0.16. Leg measurements: I: 25.38 (6.99, 8.40, 7.49, 2.50); II: — (5.90, —, —, -); III:
13.52 (4.17, 4.23, 3.65, 1.47); IV: 16.79 (5.19, 5.38, 4.55, 1.67). Habitus as in Fig.
7E. Carapace brownish with black lateral margins; thoracic fovea and radial grooves
distinct; sternum brownish. Abdomen black with yellowish transverse chevron bands.
Legs brownish with black annulations, especially distinct on legs III and IV. Palp (Fig.
6A-C): patella short, ca. 1/3 of tibial length, with one retrolateral macroseta; tibia
almost the same length as cymbium, with several macrosetae and a dorsal process;
paracymbium short, ca. 1/3 of cymbial length, hook-shaped; pimoid cymbial sclerite
distally curved, ca. 1/2 of cymbial length; cymbial denticulate process short, distally
narrow and blunt, with more than ten cuspules; median apophysis slender; conductor
distinct; pimoid embolic process long, slightly wider distally; embolus beginning at the
7:30 o’clock position; embolic tooth absent.

Female (paratype): Total length 8.78. Carapace 3.40 long, 3.01 wide. Abdomen
5.38 long, 4.55 wide. Eye sizes and interdistances: AME 0.17, ALE 0.19, PME 0.19,
PLE 0.20; AME-AME 0.15, AME-ALE 0.17, PME-PME 0.17, PME-PLE 0.21. Leg
measurements: I: 21.22 (6.15, 7.37, 5.58, 2.12); II: 18.33 (5.32, 6.22, 4.74, 2.05);
III: 13.14 (4.17, 4.10, 3.40, 1.47); IV: — (5.006, 5.51, 4.42, —). Habitus as in Fig. 7
G. Carapace yellowish with black lateral margins; thoracic fovea and radial grooves
distinct; sternum brownish. Abdomen black with yellowish transverse chevron bands.
Legs brownish with distinct black annulations on all legs. Epigyne (Fig. 7A-D): fun-
nel-shaped; ventral and dorsal plates narrow; copulatory openings distinct; spermathe-
cae nearly oval, separated by ca. 1/3 width of spermatheca; fertilization ducts membra-
nous, anteriorly oriented.

Distribution. Known only from the type locality, Tibet, China (Fig. 16).

Pimoa nyingchi Zhang & Li, sp. nov.
http://zoobank.org/AA082852-47BB-4A5B-AF4D-78E06176DDC6
Figures 8, 9, 16

Type material. Holotype: & (1ZCAS-Ar40323), China, Tibet, Nyingchi, near Lu-
nang Town, 29.94°N, 94.80°E, elevation ca. 2615 m, 25.VII1.2018, X. Zhang and J.
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Liu leg. Paratypes: 1329 (IZCAS-Ar40324-Ar40326), same data as holotype; 2329
(IZCAS-Ar40327-Ar40330), Nyingchi, Near Sejila Pass, 29.56°N, 94.57°E, elevation
ca. 3764 m, 26.VII1.2018, X. Zhang and J. Liu leg.

Etymology. The specific name is a noun in apposition taken from the type locality.

Diagnosis. The male of Pimoa nyingchi sp. nov. resembles P reniformis (see Xu
and Li 2007: 493, figs 36—41) but can be distinguished by the long, distally flat and
wide pimoid cymbial sclerite (Fig. 8B, vs. narrow and distally curved) and by the rela-
tively large and wide paracymbium (Fig. 8B, C, vs. small and narrow). The female of
P nyingchi also resembles P reniformis (see Xu and Li 2007: 493, figs 42—47) but can
be distinguished by a pair of small, oval spermathecae (Fig. 9C, vs. large and kidney-
shaped) and by the broad dorsal plate (Fig. 9C, vs. narrow dorsal plate).

Description. Male (holotype): Total length 7.05. Carapace 3.59 long, 3.01 wide.
Abdomen 3.46 long, 2.44 wide. Eye sizes and interdistances: AME 0.17, ALE 0.17,
PME 0.18, PLE 0.16; AME-AME 0.14, AME-ALE 0.16, PME-PME 0.15, PME-PLE
0.18. Leg measurements: I: 28.08 (7.63, 8.91, 8.01, 3.53); II: 16.92 (5.89, 5.26, 3.78,
1.99); III: 16.73 (5.00, 5.19, 4.62, 1.92); IV: 14.10 (5.45, 4.23, 2.95, 1.47). Habitus
as in Fig. 9E. Carapace yellowish with black lateral margins; thoracic fovea and radial
grooves distinct; sternum brownish. Abdomen black with yellowish transverse bands.
Legs brownish with distinct black annulations on all legs. Palp (Fig. 8A—C): patella
short, almost the same length as tibia, with one retrolateral macroseta; tibia short, ca.
1/3 of cymbial length, with several macrosetae and a dorsal process; paracymbium
short, ca. 1/3 of cymbial length, hook-shaped; pimoid cymbial sclerite long, distally

Figure 8. Left palp of Pimoa nyingchi sp. nov., holotype A prolateral view B ventral view C retrolateral

view. Abbreviations: AS = alveolar sclerite; C = conductor; CDP = cymbial denticulate process; E = embo-
lus; MA = median apophysis; P = paracymbium; PCS = pimoid cymbial sclerite; PEP = pimoid embolic
process; T = tegulum. Scale bar: equal for A-C.
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Figure 9. Epigyne and habitus of Pimoa nyingchi sp. nov., female paratype and male holotype A epigyne,
ventral view B schematic course of internal duct system, ventral view € vulva, dorsal view D schematic
course of internal duct system, dorsal view E male habitus, dorsal view F female habitus, dorsal view G fe-
male habitus, ventral view. Abbreviations: CO = copulatory opening; DP = dorsal plate of the epigyne;
FD = fertilization duct; S = spermatheca; VP = ventral plate of epigyne. Scale bars: equal for F and G.
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flat and wide, ca. 1/2 of cymbial length; cymbial denticulate process short, distally
wide and bent inward, with more than 20 cuspules; median apophysis slender; con-
ductor distinct; pimoid embolic process almost the same length as embolus; embolus
beginning at the 3:00 o’clock position; embolic tooth absent.

Female (paratype): Total length 9.49. Carapace 3.27 long, 2.88 wide. Abdomen
6.22 long, 4.68 wide. Eye sizes and interdistances: AME 0.19, ALE 0.20, PME 0.19,
PLE 0.20; AME-AME 0.14, AME-ALE 0.12, PME-PME 0.15, PME-PLE 0.17. Leg
measurements: I: 20.76 (6.09, 6.79, 5.38, 2.50); I1: 17.49 (5.06, 5.89, 4.68, 1.86); I11:
—-(3.97,— - -); IV: 16.34 (5.06, 5.58, 4.42, 1.28). Habitus as in Fig. 9F G. Carapace
yellowish with black lateral margins; thoracic fovea and radial grooves distinct; ster-
num brownish. Abdomen black with yellowish transverse chevron bands. Legs brown-
ish with distinct black annulations on all legs. Epigyne (Fig. 9A—D): triangular; ventral
plate broad, length subequal to width; dorsal plate wide medially and pointed distally;
copulatory openings indistinct; spermathecae oval, close to each other; fertilization
ducts laterally oriented.

Distribution. Known only from the type locality, Tibet, China (Fig. 16).

Pimoa rongxar Zhang & Li, sp. nov.
http://zoobank.org/F5A97419-F64D-4B8C-ACFD-D88831AGCABA
Figures 10, 11, 16

Type material. Holotype: & (IZCAS-Ar40331), China, Tibet, Shigatse, Dinggyé
County, Rongxar Town, Woods by the river, 28.07°N, 86.37°E , elevation ca. 3520 m,
29.VIL.2018, X. Zhang and J. Liu leg. Paratype: 19 (I1ZCAS-Ar40332), same data
as holotype.

Etymology. The specific name is a noun in apposition taken from the type locality.

Diagnosis. The male of Pimoa rongxar sp. nov. resembles P reniformis (see Xu and
Li 2007: 493, figs 36—41) and R thaleri Trotta, 2009 (see Trotta 2009: 1404, fig. 1)
but can be distinguished by the large, long and subdistally wide pimoid cymbial scle-
rite (Fig. 10B, vs. small and narrow in P reniformis; vs. short and medially wide in 2
thaleri); distinguished from P reniformis by the long palpal tibia, ca. 1/2 of the cymbial
length (Fig. 10A—C, vs. palpal tibia short, ca. 1/3 of the cymbial length); distinguished
from P thaleri by the pimoid embolic process which is longer than the embolus (Fig.
10B, vs. a pimoid embolic process that is almost the same length as the embolus).
The female of P rongxar resembles P indiscreta Hormiga, 1994 (see Hormiga 1994a:
66, figs 248-255) but can be distinguished by a pair of nearly round spermathecae
(Fig. 11A, vs. nearly oval) and by the laterally oriented pair of fertilization ducts (Fig.
11A-D, vs. medially oriented fertilization ducts).

Description. Male (holotype): Total length 3.97. Carapace 2.50 long, 1.92 wide.
Abdomen 1.47 long, 1.86 wide. Eye sizes and interdistances: AME 0.12, ALE 0.14,
PME 0.16, PLE 0.14; AME-AME 0.14, AME-ALE 0.15, PME-PME 0.11, PME-PLE
0.11. Leg measurements: I: 19.23 (5.26, 6.22, 5.19, 2.56); 1I: 16.79 (4.55, 5.38, 4.62,
2.24); 11I: 11.48 (3.27, 3.46, 3.21, 1.54); IV: 14.16 (3.97, 4.55, 4.04, 1.60). Habi-
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Figure 10. Left palp of Pimoa rongxar sp. nov., holotype A prolateral view B ventral view C retrolateral
view. Abbreviations: AS = alveolar sclerite; C = conductor; CDP = cymbial denticulate process; E = embo-
lus; MA = median apophysis; P = paracymbium; PCS = pimoid cymbial sclerite; PEP = pimoid embolic
process; T = tegulum. Scale bar: equal for A-C.

tus as in Fig. 11E. Carapace brownish with black lateral margins; thoracic fovea and
radial grooves distinct; sternum brownish. Abdomen dark gray. Legs brownish with
distinct black annulations on all legs. Palp (Fig. 10A—C): patella short, ca. 1/2 of tibial
length, with a single retrolateral macroseta; tibia long, ca. 1/2 of cymbial length, with
several macrosetae and a dorsal process; paracymbium short, ca. 1/3 of cymbial length;
pimoid cymbial sclerite large, long and subdistally wide, slightly shorter than cymbial
length; cymbial denticulate process short, distally narrow, with more than ten cuspules;
median apophysis slender; conductor distinct; pimoid embolic process longer than
embolus, abruptly narrowing; embolus beginning at the 5:30 o’clock position; embolic
tooth absent.

Female (paratype): Total length 7.63. Carapace 3.78 long, 2.95 wide. Abdomen
3.85 long, 2.63 wide. Eye sizes and interdistances: AME 0.17, ALE 0.20, PME 0.18,
PLE 0.17; AME-AME 0.13, AME-ALE 0.17, PME-PME 0.18, PME-PLE 0.21. Leg
measurements: I: 24.29 (6.67, 8.14, 6.60, 2.88); II: 22.50 (6.35, 7.44, 6.15, 2.56);
III: 17.38 (5.19, 5.58, 4.62, 1.99); IV: 20.77 (6.15, 6.86, 5.58, 2.18). Habitus as in
Fig. 11E G. Carapace yellowish with black lateral margins; thoracic fovea and radial
grooves distinct; sternum brownish. Abdomen yellowish with black marks. Legs yel-
lowish with distinct black annulations on all legs. Epigyne (Fig. 11A-D): triangular;
ventral plate broad, length subequal to width; dorsal plate narrow, longer than wide;
copulatory openings distinct; spermathecae nearly round, separated by ca. 1/4 width
of spermatheca; fertilization ducts yellowish, laterally oriented.

Distribution. Known only from the type locality, Tibet, China (Fig. 16).
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Figure | 1. Epigyne and habitus of Pimoa rongxar sp. nov., female paratype and male holotype A epigyne,
ventral view B schematic course of internal duct system, ventral view € vulva, dorsal view D schematic
course of internal duct system, dorsal view E male habitus, dorsal view F female habitus, dorsal view G fe-
male habitus, ventral view. Abbreviations: CO = copulatory opening; DP = dorsal plate of the epigyne;
FD = fertilization duct; S = spermatheca; VP = ventral plate of epigyne. Scale bars: equal for F and G.



Pimoa (Araneae, Pimoidae) from Tibet 97

Pimoa samyai Zhang & Li, sp. nov.

http://zoobank.org/FGAADDC6-7CDA-4DD3-B406-D028D22913A0
Figures 12, 13, 16

Type material. Holotype: d (IZCAS-Ar40333), China, Tibet, Lhoka, Samyai Town,
along the way to Qingpu Practice Cave, 29.38°N, 91.55°E, elevation ca. 4231 m,
15.VII1.2018, X. Zhang and J. Liu leg. Paratypes: 1319 (IZCAS-Ar40334-Ar40335),
same data as holotype; 29 (IZCAS-Ar40336-Ar40337), Lhoka, Aza Town, along the
way to Zonggongbu Cave, 29.37°N, 91.32°E, elevation ca. 4389 m, 14.VII1.2018, X.
Zhang and J. Liu leg.

Etymology. The specific name is a noun in apposition taken from the type locality.

Diagnosis. The male of Pimoa samyai sp. nov. resembles P binchuanensis (see Zhang
and Li 2019: 3, figs 1, 2) and P crispa Hormiga, 1994 (see Hormiga 1994a: 63, figs
233-238; Hormiga 1994b: fig. 1A, B) but can be distinguished by the short and distally
narrow cymbial denticulate process (Fig. 12B, vs. long and distally wide in P binchuan-
ensis; vs. distally wide in P crispa); distinguished from P binchuanensis by the nearly
L-shaped pimoid cymbial sclerite (Fig. 12B, vs. nearly U-shaped); distinguished from 2
crispa by a palpal tibia that is ca. 1/2 of the cymbial length (Fig. 12A—C, vs. tibia almost
the same length as cymbium). The female of P samyai resembles P crispa Hormiga, 1994
(see Hormiga 1994a: 63, figs 239-247) and P, indiscreta Hormiga, 1994 (see Hormiga
1994a: 66, figs 248-255) but can be distinguished by the distance between the pair of

& B g

Figure 12. Left palp of Pimoa samyai sp. nov., holotype A prolateral view B ventral view C retrolateral
view. Abbreviations: AS = alveolar sclerite; C = conductor; CDP = cymbial denticulate process; E = em-
bolus; P = paracymbium; PCS = pimoid cymbial sclerite; PEP = pimoid embolic process; T = tegulum.
Scale bar: equal for A-C.
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Figure 13. Epigyne and habitus of Pimoa samyai sp. nov., female paratype and male holotype A epigyne,
ventral view B schematic course of internal duct system, ventral view € vulva, dorsal view D schematic
course of internal duct system, dorsal view E male habitus, dorsal view F female habitus, dorsal view G fe-
male habitus, ventral view. Abbreviations: CO = copulatory opening; DP = dorsal plate of the epigyne;
FD = fertilization duct; S = spermatheca; VP = ventral plate of epigyne. Scale bars: equal for F and G.
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spermathecae which is ca. 1/2 the width of a spermatheca (Fig. 13C, vs. separated by
ca. 1/4 the width of a spermatheca in P crispa and P indiscreta) and by the distally wide
dorsal plate (Fig. 13C, vs. distally narrow in P crispa and P indiscreta).

Description. Male (holotype): Total length 6.92. Carapace 3.33 long, 2.63 wide.
Abdomen 3.59 long, 2.31 wide. Eye sizes and interdistances: AME 0.16, ALE 0.17,
PME 0.15, PLE 0.16; AME-AME 0.14, AME-ALE 0.14, PME-PME 0.16, PME-
PLE 0.19. Leg measurements: I: 31.92 (8.85, 10.06, 9.74, 3.27); II: 31.40 (8.33,
9.94, 9.99, 3.14); III: 19.81 (5.83, 6.03, 5.96, 1.99); IV: 25.77 (7.31, 8.27, 7.88,
2.31). Habitus as in Fig. 13E. Carapace yellowish with black lateral margins; thoracic
fovea and radial grooves distinct; sternum brownish. Abdomen black with yellowish
transverse chevron bands. Legs brownish with black annulations, especially distinct on
legs I1I and IV. Palp (Fig. 12A-C): patella short, ca. 1/2 of tibial length, with one ret-
rolateral macroseta; tibia long, ca. 1/2 of cymbial length, with several macrosetae and
a dorsal process; paracymbium short, ca. 1/3 of cymbial length, hook-shaped; pimoid
cymbial sclerite nearly L-shaped, ca. 1/2 of cymbial length; cymbial denticulate process
short and distally narrow, with more than ten cuspules; median apophysis indistinct;
conductor distinct; pimoid embolic process pointed distally, longer than embolus; em-
bolus beginning at the 5:30 o’clock position; embolic tooth absent.

Female (paratype): Total length 10.51. Carapace 4.81 long, 3.46 wide. Abdomen
5.70 long, 4.42 wide. Eye sizes and interdistances: AME 0.20, ALE 0.20, PME 0.19,
PLE 0.19; AME-AME 0.16, AME-ALE 0.17, PME-PME 0.17, PME-PLE 0.23. Leg
measurements: I: 31.73 (8.91, 10.51, 9.04, 3.27); II: 28.59 (7.95, 9.49, 8.14, 3.01);
II: 20.19 (5.83, 6.54, 5.83, 1.99); 1V: 26.85 (7.88, 8.97, 7.50, 2.50). Habitus as
in Fig. 13F, G. Carapace yellowish with black lateral margins; thoracic fovea and ra-
dial grooves distinct; sternum brownish. Abdomen yellowish with black parts. Legs
brownish with distinct black annulations on all legs. Epigyne (Fig. 13A-D): triangular;
ventral plate broad, length subequal to width; dorsal plate longer than wide, nearly
tongue-shaped; copulatory openings distinct; spermathecae nearly oval, separated by
ca. 1/2 width of spermatheca; fertilization ducts anteriorly oriented.

Distribution. Known only from the type locality, Tibet, China (Fig. 16).

Pimoa yadong Zhang & Li, sp. nov.
http://zoobank.org/4ED45938-95D8-43C3-B000-AAC071D0258E
Figures 14-16

Type material. Holotype: & (IZCAS-Ar40338), China, Tibet, Shigatse, Yadong Coun-
ty, along the way to the Qing Dynasty Customs Site, 27.42°N, 88.92°E, elevation ca.
2953 m, 6.VII1.2018, X. Zhang and J. Liu leg. Paratype: 13 (IZCAS-Ar40339), same
data as holotype.
Etymology. The specific name is a noun in apposition taken from the type locality.
Diagnosis. The male of Pimoa yadong sp. nov. resembles P nematoides Hormiga,
1994 (see Hormiga 1994a: 71, figs 285-289) and P sinuosa Hormiga, 1994 (see Hor-
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Figure 14. Left palp of Pimoa yadong sp. nov., holotype A prolateral view B ventral view C retrolateral
view. Abbreviations: AS = alveolar sclerite; CDP = cymbial denticulate process; E = embolus; MA = me-
dian apophysis; P = paracymbium; PCS = pimoid cymbial sclerite; PEP = pimoid embolic process; T =
tegulum. Scale bar: equal for A—-C.

miga 1994a: 67, figs 256-265) but can be distinguished by the wide and subtriangular
pimoid cymbial sclerite (Fig. 14B, vs. proximally wide, distally narrow and curved
in P nematoides; vs. slender and distally blunt and curved in P sinuosa), by the long
palpal tibia, ca. 2 times longer than the cymbium (Fig. 14A—C, vs. short tibia, ca. 1/3
of cymbial length in P nematoides and P sinuosa). The female of P yadong resembles
P sinuosa (see Hormiga 1994a: 67, figs 266-284) and P cona sp. nov. (Fig. 2) but can
be distinguished by a pair of nearly round spermathecae that are almost touching one
another (Fig. 15A, vs. elliptic and separated spermathecae in P cona; vs. subtriangular
and separated spermathecae in P sinuosa) and by the dorsal plate which extends be-
yond the ventral plate (Fig. 15C, vs. a dorsal plate shorter than the ventral plate in P
nematoides and P sinuosa).

Description. Male (holotype): Total length 8.46. Carapace 4.04 long, 3.27 wide.
Abdomen 4.42 long, 2.95 wide. Eye sizes and interdistances: AME 0.21, ALE 0.19,
PME 0.18, PLE 0.20; AME-AME 0.13, AME-ALE 0.18, PME-PME 0.17, PME-
PLE 0.19. Leg measurements: I: — (11.60, —, —, —); II: — (10.13, —, —, —); III: 24.42
(7.18,7.56, 7.18, 2.50); IV: — (8.91, 9.94, 9.04, —). Habitus as in Fig. 15E. Carapace
yellowish with black lateral margins; thoracic fovea and radial grooves distinct; ster-
num brownish. Abdomen black with slightly yellowish transverse bands. Legs brown-
ish with black annulations, especially distinct on legs III and IV. Palp (Fig. 14A—C):
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Figure 15. Epigyne and habitus of Pimoa yadong sp. nov., female paratype and male holotype A epigyne,
ventral view B schematic course of internal duct system, ventral view € vulva, dorsal view D schematic
course of internal duct system, dorsal view E male habitus, dorsal view F female habitus, dorsal view G fe-
male habitus, ventral view. Abbreviations: CO = copulatory opening; DP = dorsal plate of the epigyne;
FD = fertilization duct; S = spermatheca; VP = ventral plate of epigyne. Scale bars: equal for F and G.
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Figure 16. Distribution of Pimoa species from Asia. Red dots represent new species, green dots represent

previously described species. | 2 anatolica 2 P binchuanensis 3 P clavata 4 P cona sp. nov. 5 P crispa 6 P
duiba sp. nov. 1 2 gandhii 8 I indiscreta 9 P lata 10 P lemenba sp. nov. 11 R lihengae 12 P mainling sp.
nov. 13 P nematoides 14 P nyingchi sp. nov. 15 P reniformis 16 P rongxar sp. nov. 1T P samyai sp. nov.
18 P sinuosa 19 P thaleri 20 P, trifurcata 21 P wanglangensis 22 P, xinjianensis 23 P yadong sp. nov.

patella long, ca. 1/2 of tibial length; tibia long, ca. 2 times longer than cymbium, with
several macrosetae and a dorsal process; paracymbium short, ca. 1/3 of cymbial length;
pimoid cymbial sclerite wide and subtriangular, ca. 1/3 of cymbial length; cymbial
denticulate process short and distally pointed, with more than five cuspules; median
apophysis slender; conductor indistinct; pimoid embolic process pointed distally, al-
most the same length as embolus; embolus beginning at the 2:00 o’clock position;
embolic tooth absent.

Female (paratype): Total length 11.86. Carapace 4.55 long, 3.85 wide. Abdomen
7.31 long, 5.38 wide. Eye sizes and interdistances: AME 0.19, ALE 0.22, PME 0.21,
PLE 0.22; AME-AME 0.19, AME-ALE 0.26, PME-PME 0.24, PME-PLE 0.28. Leg
measurements: I: 43.08 (11.60, 14.04, 12.82, 4.62); II: 34.30 (10.58, 8.91, 11.09,
3.72); l11: 24.30 (7.44, 7.69, 6.86, 2.31); IV: — (9.42, —, —, —). Habitus as in Fig. 15F-
G. Carapace yellowish with black lateral margins; thoracic fovea and radial grooves
distinct; sternum brownish. Abdomen black with yellowish transverse chevron bands
and vertical band not extending to the distal part. Legs brownish with black annula-
tions, especially distinct on legs IIT and IV. Epigyne (Fig. 15A-D): subtriangular; ven-
tral plate broad, length subequal to width; dorsal plate narrowing distally, extending
beyond the ventral plate; copulatory openings distinct; spermathecae round, close to
each other; fertilization ducts laterally oriented.

Distribution. Known only from the type locality, Tibet, China (Fig. 16).
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Discussion

As a relict group, pimoids are ideal organisms for biogeographic study (Wang et al. 2008).
Wang et al. (2008) estimated the divergence time of the North American and Asian spe-
cies of Pimoa was approximately 110 Ma, and suggested that the discontinuous distribu-
tion was probably a consequence of the break-up of Laurasia. Mammola et al. (2016) in-
ferred that European pimoids probably originated in the alpine region as a result of range
contractions following dramatic climatic changes in the Alps after the mid Miocene.

Based on our spider collections in the last years, we have found that many Pimoa
species have colonized in the southern region of the Tibetan Plateau. This study de-
scribes eight new species, yielding a total of 17 Pimoa species from China. However,
this is only the tip of the iceberg of Chinese Pimoa species, and more new species will
be reported with further collections. Phylogeographic analysis of Pimoidae from China
will be conducted when the majority of Pimoa species appear to be recorded.
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Abstract

Two new species of the genus 7helcticopis Karsch, 1884, 1. dahanensis Zhu & Zhong, sp. nov. (&) and T
unciformis Zhu & Zhong, sp. nov. (3), are described and figured from Taiwan Island. 7helcticopis severa
(L. Koch, 1875) is recorded from Guangdong and Fujian provinces for the first time. So far, 7helcticopis,
including four species from China, is mainly distributed in the tropical or subtropical areas of China
(Hainan, Taiwan, Yunnan, Guangdong, Fujian).

Keywords

biodiversity, huntsman spiders, Taiwan, taxonomy

Introduction

Sparianthinae Simon, 1887 is a subfamily of Sparassidae Bertau, 1872, including 15
genera and 91 described species. The genera included Decaphora Franganillo, 1931,
Defectrix Petrunkevitch, 1925, Extraordinarius Rheims, 2019, Pleorotus Simon, 1898,
Pseudosparianthis, Rhacocnemis Simon, 1897, Sagellula Strand, 1942, Sampaiosia
Mello-Leitao, 1930, Sparianthis, Stasina, Stipax Simon, 1898, Strandiellum Kolosvary,
1934, Thelcticopis Karsch, 1884, Thomasettia Hirst, 1911, and Uziuara Rheims, 2013

Copyright Yang Zhu 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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(Rheims and Alayén 2016; Rheims 2019; World Spider Catalog 2020). These are dis-
tributed in Latin and South America, Africa, Asia, and Australia. This subfamily can be
separated from other sparassid subfamilies by the presence of small retromarginal teeth
on the chelicerae, a trilobate membrane with a reduced or inconspicuous median lobe,
and male palps bearing a median apophysis (Rheims 2019). Sparianthinae is repre-
sented in China by the genera Sagellula and Thelcticopis (World Spider Catalog 2020).

Thelcticopis was proposed by Karsch (1884) as a new name for 7hemeropis L. Kock,
1875, preoccupied by a coleopteran beetle (7hemeropis Pascoe, 1874). The genus was
originally proposed by L. Koch (1875) to include the type species, 7. severa L. Koch,
1875, described based on a female from China. Years later, Jiger (2005) synonymized
Seramba Thorell, 1887 with Thelcticopis Karsch, 1884, and pointed out that prob-
ably the two African species, Thelcticopis humilithorax (Simon, 1910) and 7. truculenta
Karsch, 1884, did not belong to 7helcticopis. Nevertheless, he kept both species in the
genus until a more thorough revision, as discussed in later regional revisions (Jiger
2005; Jager and Kunz 2005). Currently, 7helcticopis includes 48 described species dis-
tributed mainly in East, South and Southeast Asia, South and Western Pacific (World
Spider Catalog 2020). Two species are reported from China, 7. severa and 1. zhengi
Liu, Li & Jager, 2010. While studying new materials collected in Taiwan Island, two
new Thelcticopis species were recognized and described in the present paper. In addi-
tion, we provide new records and photographs of 7. severa.

Materials and methods

Specimens were examined and measured with a Leica M205C stereomicroscope. Posi-
tions of the tegular appendages are given according to clock positions, based on the
left palp in ventral view. Male palps were examined after dissection and detachment
from the spiders’ bodies, the epigyna were examined and illustrated after dissection. All
photographs were captured with an Olympus C7070 wide zoom digital camera (7.1
megapixels) mounted on an Olympus SZX12 dissecting microscope, and assembled
using Helicon Focus 3.10.3 image stacking software. Photographic images were then
edited using Adobe Photoshop. Left palps are depicted unless otherwise stated. All
specimens are deposited in Centre for Behavioural Ecology and Evolution, College of
Life Sciences, Hubei University, Wuhan, China (CBEE).

Leg measurements are shown as: total length (femur, patella, tibia, metatarsus,
tarsus). Number of spines is listed for each segment in the following order: prolateral,
dorsal, retrolateral, ventral (in femora and patellae ventral spines are absent and fourth
digit is omitted in the spination formula). Abbreviations follow Zhong et al. (2017,
2018, 2019):

ALE  anterior lateral eyes; CH  dypeus height;
AME anterior median eyes; dRTA dorsal branch of RTA;
AW  anterior width of prosoma; E embolus;

C conductor; FD fertilization duct;
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FE femur; PME posterior median eyes;

TA  tegular apophysis; Pp palpus;

MS middle septum; PW  prosoma width;

Mt  metatarsus; RTA  retrolateral tibial apophysis;
OL opisthosoma length; S spermatheca;

OW  opisthosoma width; SP spermophore;

Pa patella; Ta tarsus;

PL prosoma length; Ti tibia. I, I1, IIL, IV-legs I to IV;
PLE posterior lateral eyes; vRTA ventral branch of RTA.
Taxonomy

Family Sparassidae Bertkau, 1872
Subfamily Sparianthinae Simon, 1897

Genus 7helcticopis Karsch, 1884

Type species. Thelcticopis severa (L. Koch, 1875).

Diagnosis. The subfamily Sparianthinae is represented in China by two genera:
Sagellula Strand, 1942 and Thelcticopis Karsch, 1884. However, most species of both
genera have been poorly described so far, and the monophyly of these genera is also
debatable as Sagellula xizangensis (Hu, 2001) may be wrongly placed (Jiger and Yin
2001). Therefore, we just provide a diagnosis between the Chinese Zhelcticopis and
Sagellula (only S. xizangensis) species in the current paper. The Chinese 7helcticopis
species are most similar to S. xizangensis in having spoon-shaped tegular apophysis in
the male palp and median septum in the epigynum (Hu 2001; fig. 187. 1-4), but can
be distinguished from the latter by the following characters: 1, tibia of male palp stout,
about 1/3 cymbium length in 7helcticopis, but normal, less than 1/2 cymbium length
in S. xizangensis; 2, retrolateral tibial apophysis complicated, branched in most 7helcti-
copis species, but simple in S. xizangensis; 3, spermatheca significantly irregular in most
Thelcticopis species, but globular in S. xizangensis; 4, anterior median eye larger than
other eyes in Thelcticopis, but posterior lateral eyes obviously largest in S. xizangensis.

Distribution. Asia and Pacific zoogeographic regions.

Thelcticopis dahanensis Zhu & Zhong, sp. nov.
http://zoobank.org/B362CCBC-E054-4FA1-B293-07693E07E439
Figures 1, 5

Type materials. Holotype. & (CBEE), China, Taiwan Island, Pingdong County, Mt.
Dahan, 22.41N, 120.74E, 29.V1.2013, ]. Liu leg. Paratypes (CBEE): &, same data
as holotype.
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Figure 1. Thelcticopis dahanensis Zhu & Zhong, sp. nov., holotype male A=C palp, left D left male palpal
tibia E tegular apophysis F cheliceral dentition G, H male habitus (A prolateral view; B, E, F, H ventral
view; C, D retrolateral view; G dorsal view). Abbreviations: C—conductor, dRTA—dorsal branch of RTA,

E—embolus, TA-tegular apophysis, SP—spermophore, vVRTA—ventral branch of RTA. Scale bars: 0.5 mm

(A-F); 5 mm (G, H).
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Etymology. The specific name is a noun in apposition taken from the type locality.

Diagnosis. The male of this new species resembles those of other Chinese 7helcti-
copis species (1. severa, T. unciformis sp. nov. and 7. zhengi) in having stout tibia, broad
cymbium and spoon-shaped tegular apophysis, but can be separated from 7. severa
by RTA arising distally from tibia, branched (arising proximally, not branched in 7
severa); from 1 unciformis sp. nov. by the developed conductor with two branches dis-
tally, dorsal branch extending beyond ventral one (dorsal branch not extending beyond
ventral one in 7. unciformis sp. nov.), from 7. zhengi by the long embolus with filiform
end, visible in ventral view (but short, with blunt end, covered by a large tegular apo-
physis in 7. zhengi) (Fig. 1A-E).

Description. Male. PL 6.1, PW 5.3, AW 2.8, OL 6.0, OW 3.1. Eyes: AME
0.25, ALE 0.21, PME 0.18, PLE 0.20, AME-AME 0.25, AME-ALE 0.34, PME-
PME 0.58, PME-PLE 0.69, AME-PME 0.36, ALE-PLE 0.34, CH AME 0.16, CH
ALE 0.14. Spination: Palp: 131, 101, 0002; Fe: I-1I 323, III 322, IV 321; Pa: I-IV
000; Ti: I-11212 10, ITI-IV 2126; Mt: I-11 1012, 111 3032, IV 3034. Measurements
of palp and legs: Palp 7.5 (2.2, 0.8, 1.3, —, 3.2), 1 20.6 (5.6, 2.8, 5.6, 5.3, 1.3), 1
18.7 (5.1, 2.7, 5.0, 4.7, 1.2), 11l 15.5 (4.6, 2.3, 3.9, 3.7, 1.0), IV 19.7 (5.8, 2.2,
4.8, 5.7, 1.2). Leg formula: I-IV-II-III. Cheliceral furrow with three anterior and
five posterior teeth, without denticles (Fig. 1F). Dorsal prosoma reddish brown,
posterior margins dark, with shallow fovea and radial furrows. Chelicerae deep red-
dish brown. Sternum yellowish brown, with margin deep brown. Gnathocoxae and
labium deep yellowish brown, with white distal lips. Legs deep reddish to yellowish
brown, covered by short spines. Dorsal opisthosoma with irregular patches and dis-
tinct median chevrons in posterior half. Ventral opisthosoma with patches especially
in lateral half (Fig. 1G, H).

Palp as in diagnosis. Cymbium approximately two times longer than tibia in ven-
tral view. Conductor arising from tegulum in the 11-o’clock-position. Appendage of
median apophysis finger-shaped in ventral view. Sperm duct almost straight in ventral
view. vVRTA with tip pointed and dRTA blunt in retrolateral view. Palpal tibia retrolat-
erally with distinct bunch of nine setae (Fig. 1A-E).

Female. Unknown.

Distribution. Known only from the type locality (Fig. 5).

Thelcticopis severa (L. Koch, 1875)
Figures 2, 3, 5

Themerapis severa L. Koch, 1875: 699, pl. 60, fig. 1 (?).
Thelcticopis severa Simon, 1897: 72 (transferred from 7hemeropis).

Remarks. See the World Spider Catalogue for the full list of references.
Material examined. 2, 19 (CBEE), China, Hainan Island, Wuzhishan National
Reserve, 18.89N, 109.69E, 29.V1.2013, EX. Liu leg; 243, 19 (CBEE), China, Shenzhen
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Figure 2. Thelcticopis severa (L. Koch, 1875) A=C palp, left D left male palpal tibia E epigyne F vulva
G, H cheliceral dentition (A prolateral view; B, E, G, H ventral view; C, D retrolateral view; F dorsal
view; G male; H female). Abbreviations: C—conductor, E—embolus, FD—fertilization duct, MS—mid-
dle septum, RTA-retrolateral tibial apophysis, S—Spermatheca, SP—spermophore, TA—tegular apophysis.

Scale bars: 0.5 mm
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Figure 3. A-D habitus of Thelcticopis severa (L. Koch, 1875) A male, dorsal B male, ventral C female,
dorsal D female, ventral E, F photographs of living 7helcticopis severa (L. Koch, 1875) from Bijiashan park

E male F female. Photographs by Qianle Lu. Scale bars: 5 mm.

City, Bijiashan Park, 22.56N, 114.08E, 26.V11.2018, Q.L. Lu leg; 24 (CBEE), China, Fu-
jian Province, Wuyishan National Reserve, 27.58N, 117.48E, 25.VII1.2019, Y. Zhong leg.

Diagnosis. Males of this species can be distinguished from males of other 7helcti-
copis species by its unique bases of RTA with seven or eight stiff setae, long and stand-
ing in line (almost the same length as dRTA) and tip of RTA with one stiff seta bending
backwards in retrolateral view (Fig. 2A-D). Females are similar to those of 7helcticopis
picta (Thorell, 1887) in having median septum somewhat heart-shaped with a tongue-
like posterior structure pointing in the direction of the epigastric furrow (Jiger 2005:
figs 1-7), but distinguished from the latter by the following characters: anterior part of
the median septum with a longitudinal ridge (absent in 7. picta); ends of internal duct
system inconspicuous in dorsal view (visible in 7. picza) (Fig. 2A-F).

Description. See Hu and Ru (1988) and Yin et al. (2012).

Distribution. China (Guangdong, new province record; Guangxi; Hainan; Fu-
jian, new province record; Hongkong; Hunan; Taiwan; Yunnan; Zhejiang); Korea;
Japan; Laos (Fig. 5).
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Thelcticopis unciformis Zhu & Zhong, sp. nov.
http://zoobank.org/A2035161-2D57-493D-8E14-5E12A5357C52
Figures 4, 5

Type materials. Holotype. & (CBEE), China, Taiwan Island, Taipei City, Mt. Yangming,
25.17N, 121.53E, 5.VI1.2013, J. Liu leg. Paratypes (CBEE): d, same data as holotype.
Etymology. The specific name is derived from Latin adjective unciformis, -is, -e,
meaning hooked and referring to the embolus being curved.
Diagnosis. The male of 7. unciformis resembles that of 7. dahanensis (Fig. 1A-D)
by the embolus arising from the tegulum at the 8:30 to 9-o’clock position, embolus
tip slender; tibia with retrolateral setae, RTA arising distally from the tibia. However, it

F G

Figure 4. Thelcticopis unciformis Zhu & Zhong, sp. nov., holotype male A—C palp, left D left male palpal
tibia E cheliceral dentition F, G male habitus (A prolateral view; B, E, G ventral view; C, D retrolateral
view; F dorsal view). Abbreviations: C—conductor, dRTA~dorsal branch of RTA, E~embolus, TA—tegular
apophysis, SP—spermophor, vVRTA-ventral branch of RTA. Scale bars: 0.5 mm (A-E); 5 mm (F, G).
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L\

Figure 5. Collection localities of three Zhelcticopis species from China.

can be distinguished by the embolus tip extending beyond the conductor (not so in 7
dahanensis); dRTA tip pointed in retrolateral view (blunt in 77 dabanensis) (Fig. 4A-D).

Description. Male. PL 7.5, PW 6.0, AW 3.3, OL 7.1, OW 4.0. Eyes: AME 0.39,
ALE 0.30, PME 0.21, PLE 0.27, AME-AME 0.21, AME-ALE 0.35, PME-PME
0.58, PME-PLE 0.77, AME-PME 0.33, ALE-PLE 0.32, CH AME 0.15, CH ALE
0.12. Spination: Palp: 131, 101, 0002; Fe: I-III 323, IV 321; Pa: I-IV 000; Ti: I-1I
212(10), 111 2026, IV 2226; Me: I-11 1012, I1I 1014, IV 3034. Measurements of palp
and legs: Palp 7.3 (2.0, 0.8, 1.2, —, 3.3),122.9 (6.2, 3.1, 6.3, 5.8, 1.5), 11 21.3 (6.1,
2.9,5.7,5.2,1.4), 111 17.6 (5.4, 2.6, 4.2, 4.1, 1.3), IV 22.4 (6.8, 2.4, 5.6, 6.1, 1.5).
Leg formula: I-IV-II-III. Cheliceral furrow with three anterior and six posterior teeth,
without denticles (Fig. 5C). Dorsal prosoma deep reddish brown, posterior margins
dark, with shallow fovea and radial furrows. Chelicerae deep reddish brown. Sternum
yellowish to reddish brown, with margin reddish brown. Gnathocoxae deep yellowish
brown, with white distal lips. Labium deep reddish brown. Legs deep yellowish brown,
covered by short spines. Dorsal opisthosoma with irregular patches and distinct me-
dian chevrons in posterior half. Ventral opisthosoma yellowish brown, with larger and
black hairs (Fig. 4F, G).

Palp as in diagnosis. Cymbium about three times longer than tibia in ventral view.
Conductor arising from tegulum in an 11-0’clock-position. Median apophysis spoon-
shaped and bifid in ventral view. Sperm duct slightly curved in ventral view. vRTA and
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dRTA with pointed tips in retrolateral view. Palpal tibia retrolaterally directed with
distinct bunch of six setae (Fig. 4A-D).

Female. Unknown.

Distribution. Known only from the type locality (Fig. 5).
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Abstract

The genus Atrachya Chevrolat is redefined based on study of the type species A. menetriesii (Faldermann,
1835). All Taiwanese species of Atrachya are transferred to three new genera: A. hirashimai Kimoto, 1976
and A. nitidissima (Ch(1j6, 1935) are transferred to Neochya gen. nov.; A. mediofasciata Kimoto, 1976 is
transferred to Tsouchya gen. nov.; A. unifasciata Takizawa, 1978 is transferred to Chinochya gen. nov. Two
species are described: N. chengi sp. nov. and N. tsoui sp. nov. Atrachya bicoloripennis (Ch(jo, 1938) and
A. saramao (Chij6, 1962) are regarded as synonyms of N. nitidissima (Chijo, 1935) comb. nov., and
Monolepta tsoui Lee, 2009 is synonymized with 7. mediofasciata (Kimoto, 1976) comb. nov. Monolepta
sublata Gressitt & Kimoto, 1963 is redescribed and transferred to Chinochya gen. nov. Taiwanese records
of Monolepta sublata are based on misidentifications and represent specimens of C. unifasciata. Variablity

of adult color patterns is discussed.

Keywords
Chinochya, leaf beetles, Neochya, new genus, taxonomic revision, Zsouchya

Introduction

The genus Atrachya Chevrolat, 1836 is attributed to “Monoleptites” sensu Wilcox
(1973) having elongate metatarsomere 1. Twenty-seven species of Atrachya were docu-

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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mented by Nie et al. (2017). Besides Atrachya, Paleosepharia Laboissiére, 1936 and
Monolepta Chevrolat, 1836 are members of this group recorded from Taiwan. Chaj6
(1935) described the first species as Luperodes nitidissimus from Taiwan. Later, he de-
scribed two additional species, L. bicoloripennis Chtjd, 1938 and L. saramao Chijo,
1962. Kimoto (1969) transferred these Taiwanese species of Luperodes to Atrachya and
described a fourth species, A. hirashimai and later, a fifth, A. mediofasciata Kimoto,
1976. The last, sixth species, was described as A. unifasciata by Takizawa (1978).

Diagnostic characters of the genus Arrachya were discussed (Wagner and Bieneck
2017) based on Crecodes bisignatus Motschulsky, 1858. However, one important char-
acter, the sexually dimorphic elytral impression, does not occur in any Taiwanese spe-
cies. This paper redefines the genus Asrachya based on the type species, A. menetriesii
(Faldermann, 1835). The taxonomic status of the Taiwanese species of Atrachya is
reevaluated, and their identities reviewed. In addition, Kimoto (1976) recorded Mono-
lepta sublata from Taiwan, which is extremely similar to A. unifasciata Takizawa, 1978.
These two species are compared to clarify their taxonomic status.

The Taiwan Chrysomelid Research Team (TCRT) has been inventorying
chrysomelid fauna since 2005. Adults of the taxa covered in this paper were collected
by sweeping host plants, species of Celastrus and Euonymus (Celastraceae) (Fig. 1).
More than 600 specimens were collected using this method in addition to loaned spec-
imens, providing an adequate sample set for assessing species diversity of the group.

Materials and methods

The abdomens of adults were separated from the bodies and boiled in 10% KOH solu-
tion, followed by washing in distilled water to clear and soften genitalia. The genitalia
were then dissected from the abdomen, mounted on slides in glycerin, and studied and
drawn using a Leica M165 stereomicroscope. A Nikon ECLIPSE 50i microscope was
used for detailed examination.

At least two 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. Descriptions
are all based on adult specimens.

Specimens were available for study and deposited in the following institutions:

BPBM  Bernice P Bishop Museum, Hawaii, USA [James Boone];

CAS California Academy of Sciences, California, USA [David H. Kavanaugh];

KMNH Kitakyushu Museum of Natural History and Human History, Kitakyushu,
Japan [Yiisuke Minoshimal];

KUEC  Faculty of Agriculture, Kyushu University, Fukuoka, Japan [Osamu Ta-
dauchi];

NMNS  National Museum of Natural Science, Taichung, Taiwan [Jing-Fu Tsail;
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OMNH The Osaka Museum of Natural History, Osaka, Japan [Shigehiko Shiyake];

SDEI Senckenberg Deutsches Entomologisches Institut, Miincheberg, Germany
[Mei-Ling Chan, Jing-Fu Tsail;

SEHU  Systematic Entomology, The Hokkaido University Museum, Sapporo, Ja-
pan [Masahiro Oharal;

TARI Taiwan Agricultural Research Institute, Taichung, Taiwan.

Exact label data are cited for all type specimens of previously described species; a

double slash (/) divides the data on different labels and a single slash (/) divides the
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Figure |. Habitat photographs A adult of Neochya chengi sp. nov. feeding on leaves of Celastrus hindsii
B adult of N. hirashimai € Celastrus kusanoi, food plant for Neochya species D adult of N. nitidissima
feeding on leaves of Euonymus spraguei E adult of N. soui resting on underside of leaves of Enonymus
spraguei F Euonymus spraguei, food plant for Neochya species.
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data in different rows. Other comments and remarks are in square brackets: [p] — pre-
ceding data are printed, [h] — preceding data are handwritten, [w] — white label, [y]
— yellow label, [r] — red label, [b] — blue label.

Taxonomy

Atrachya Chevrolat, 1836

Atrachya Chevrolat, 1836: 401 (type species: Galleruca menetriesii Faldermann, 1835,
by monotypy).

Iphidea Baly, 1865: 127 (type species: Iphidea discrepens Baly, 1865, by original desig-
nation) (= Galleruca menetriesii Faldermann, 1835. Synonymized by Gressitt and
Kimoto (1963)).

Cnecodes Motschulsky, 1858: 99 (type species: Cnecodes bisignatus Motschulsky, 1858,
by Weise (1892)) (= Chrysomela bimaculata Hornested, 1788. Synonymized by
Weise (1892)). Synonymized by Wagner and Bieneck (2012).

Examined specimens of Atrachya menetriesii (Faldermann, 1835). Jaran. Hiro-
shima: 14 (TARI), Mihara-shi, Yahata-cho, Honjo, 28.V1.2013, leg. H. Suenaga;
Hokkaido: 13 (TARI), Sapporo-shi, Minami-ku, Kannonzawa, 26.VI.2011, leg. H.
Suenaga; Okayama: 19 (TARI), Maniwa-shi, Hiruzen, Kamitokuyama, 7.VI1.2007,
leg. H. Suenaga; 19 (TARI), Maniwa-shi, Hiruzen, Utsumi-toge, 20.VIL.2013, leg. H.
Suenaga; Tokushima: 19 (TARI), Minokoshi, Tsurugisan, Miyoshi-shi, 22.VI1.2007,
leg. S. Sejima; Tottori: 13 (TARI), Hoki-cho, Iwatate, Masunizu-kogen, 20.VI1.2013,
leg. H. Suenaga.

Remarks. Atrachya is a distinct genus similar to Paleosepharia Laboissiére (re-
defined based on type species by Rizki et al. (2016) and Taiwanese species by Lee
(2018)) in possessing elongate antennomere III that is much longer than antennomere
IT (Fig. 3A, B) (both antennomeres subequal in length in Monolepta), the presence of
a subscutellar impression or groove on the elytra in males (Fig. 2A—C) (absent in those
of Monolepta). In addition, females of Arrachya share some genitalic characters with
Paleosepharia, including only one pair of bursal sclerites (Fig. 3H), similar shapes of
spermatheca (Fig. 3I) and gonocoxae (Fig. 3G). However, members of Atrachya differ
from those of Paleosepharia in having uniform tarsomere I of front legs (sexual dimor-
phic tarsomere I of front legs in Paleosepharia), almost straight apex of penis in lateral
view (Fig. 3D) (dorsally curved apex of penis in lateral view in Paleosepharia), deeply
incised tectum with strong apical hooks (Fig. 3C) (apical tapering tectum or weakly
incised tectum without apical hooks in Paleosepharia).

Included species. Excluding Taiwanese species, 21 species in the African, Palae-
arctic, and Oriental regions (Nie et al. 2017). Taxonomic status of species should be
reevaluated (see below).
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Figure 2. Habitus of Asrachya menetriesii and Neochya tsoui A A. menetresii, male, dorsal view B same,
male, color variation € same, female, dorsal view D NN. tsoui, male, dorsal view E same, ventral view

F same, female, dorsal view.

Neochya gen. nov.
http://zoobank.org/A10C4F16-751F-4EC1-B4F0-655AA94D9208

Type species. Atrachya hirashimai Kimoto, 1969
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Description. Coloration: extremely variable but without metallic color. Body
length 4.6-7.0 mm.

Head. Labrum trapezoidal, transverse, with six pores in transverse row bearing
pale setae, anterior margin medially depressed. Anterior part of head very short, almost
impunctate and glabrous, several setae on anterior margin of clypeus and anterofrontal
ridge. Interantennal space broad, 1.5-2.6x as wide as diameter of antennal insertion.
Frontal tubercles transverse, subtriangular, slightly elevated, glabrous. Vertex smooth
and glabrous. Antennae slender, covered with dense setae, antennomere II as long as
antennomere III; similar in both sexes.

Pronotum 1.75-2.00 times as broad as long, lateral margins slightly rounded,
basally narrowed. Disc covered with dense, coarse punctures, moderately or strongly
convex, with lateral depressions, except V. chengi sp. nov. and N. nitidissima. Anterior
margin lacking marginal bead, lateral and posterior margins with marginal bead. An-
terior and posterior margins without setae, lateral margins with two pairs of setae near
base and apex respectively. Anterior angles moderately swollen, rectangular, posterior
angles obtuse angulate, all angles with setigerous pore bearing long pale seta.

Scutellum subtriangular, impunctate, glabrous, with rounded apex.

Elytra ca 1.35-1.68 times as long as wide, almost glabrous (with indistinct, sparse,
short, pale setac on humeri, lateral margins and apical slopes), parallel sided, except
N. nitidissima (Fig. 9, broader in middle), covered with densely confused punctures.
Humeral calli well developed. Epipleura broad at base, gradually narrowed from basal
1/3, abbreviated near apex (Fig. 19D). Macropterous.

Ventral surface sparsely covered with fine punctures and pale setae. Anterior coxal
cavities widely open (Fig. 18D). Prosternal process not visible between procoxae. Ab-
domen simple, posterior margin of last ventrite with two long incisions in males.

Legs slender. All tibiae with one apical spine, the longest spine on metatibia. Pro-
tarsomeres I not modified in males. Metatarsomeres I much longer than pro- and
mesotarsomeres I, much longer than II and III combined. Claws appendiculate.

Penis broad, with one pair of small lateral processes near apex (Figs 8C-E, 10C-E,
12C-E) (except N. chengi sp. nov. (Fig. 5C-E)); tectum broad, apical margin truncate;
internal sac with only one type of endophallic spiculae (median endophallic spiculae).

Gonocoxae (Figs 5E 8F 10E 12F) slender, tightly conjunct medially; each gono-
coxa with eight setae from near apex to apical 1/6, subapically widened, apex narrowly
rounded, base bifurcate. Ventrite VIII (Figs 5G, 8G, 10G, 12G) weakly sclerotized
except apex, with several short and long setae at apex, and several long setae at sides,
spiculum elongate. Spermathecal receptaculum (Figs 5H, 8H, 10H, 12H) as slender
as pump, apically tapering; pump slender and curved; sclerotized spermathecal duct
extremely elongate, but base wide, followed by short slender tube with inflated areas.
Bursal sclerites reduced.

Diagnosis. Neochya gen. nov. differs from Atrachya Chevrolat and Monolepta
Chevrolat in the following combination of characters: antennomere II subequal to
II in length (antennomere II much shorter than III in Arrachya (Fig. 3A, B)); widely
open prothoracic coxal cavities (Fig. 18D) (closed prothoracic coxal cavities in Tai-
wanese species of Monolepta, Fig. 18C); absence of subscutellar impression on the
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Figure 3. Diagnostic characters of Asrachya menetriesii A antenna, male B antenna, female C aedeagus,
dorsal view D aedeagus, lateral view E aedeagus, ventral view F abdominal ventrite VIII G gonocoxae

H bursal sclerites | spermatheca.

elytra in males (presence of subscutellar impression on the elytra of Atrachya); penis
with tectum broad and apical margin truncate (Figs 5C, 8C, 10C, 12C) (tectum elon-
gate with apex deeply bifurcate in Atrachya (Fig. 3C)), only one type of endophal-
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lic spiculae (Figs 5C-E, 8C-E, 10C-E, 12C-E) (three types of endophallic spiculae
in Monolepta); gonocoxae slender and subapically broadened (Figs S5E 8E 10F 12F)
(gonocoxae broad and parallel-sided in Azrachya (Fig. 3F)), spermathecae with slender
receptaculum as pump (Figs 5SH, 8H, 10H, 12H) (greatly swollen receptaculum in
Atrachya (Fig. 31)), with apex acute (without acute apex in Atrachya); reduced bursal
sclerites (well-developed bursal sclerites in Atrachya (one pair (Fig. 3H)) and Monolepta
(two pairs); ventrite VIII with few lateral setae (Figs 5G, 8G, 10G, 12G) (dense lateral
setae in Arrachya (Fig. 3F)).

Etymology. Composed from new and Atrachya to indicate that this is a new genus
similar to Atrachya.

Included species. Neochya chengi sp. nov., N. hirashimai (Kimoto), comb. nov., V.
nitidissima (Chj6) comb. nov., and N. #soui sp. nov.

Neochya chengi sp. nov.
http://zoobank.org/8B7C01A7-66F1-42AB-BOFD-48833F2D5D96
Figures 4, 5

Types (N = 49). Holotype & (TARI): Tarwan. Pingtung: Tahanshan (Ki#LL),
30.111.2015, leg. L.-L. Lee. Paratypes. 383 (TARI), same locality, 7.11.2008, leg. M.-
H. Tsau (= Tsou); 19 (TARI), same locality, 6.11.2008, leg. S.-E. Yu; 19 (TARI), same
locality, 6.11.2008, leg. M.-H. Tsou; 19 (TARI), same locality, 3.111.2008, leg. C.-F. Lee;
333,299 (TARI), same locality, 22.1.2009, leg. M.-H. Tsou; 13, 299 (TARI), same
locality, 24.1.2009, leg. M.-H. Tsou; 1, 299 (TARI), same locality, 21.111.2009, leg.
M.-H. Tsou; 28'd, 19 (TARI), same locality, 5.1V.2009, leg. C.-E Lee; 13, 19 (TARI),
15.11.2010, leg. M.-H. Tsou; 19 (TARI), same locality, 6.1.2012, leg. Y.-T. Chung;
19 (TARI), Chunri (5 H), 5.1V.2015, leg. J.-C. Chen; 19 (TARI), Kenting (327,
23.VIIL.2016, leg. Y.-T. Chung; 29 9 (TARI), Lilungshan (L FE1LI), 10.X1.2009, leg.
J.-C. Chen; 19 (TARI), same locality, 23.X11.2009, leg. J.-C. Chen; 1 (TARI), same
locality, 2.111.2012, leg. J.-C. Chen; 23'3 (TARI), Nanjenhu (R4 =), 31.111.2011, leg.
J.-C. Chen; 14, 299 (TARI), Shouka (55), 5.11.2008, leg. S.-E Yu; Hsinchu: 19
(TARI), Lupi (% E¥), 20.VI1.2008, leg. S.-F. Yu; 1 (TARI), same locality, 10.111.2009,
leg. H. Lee; Taitung: 19 (TARI), Imalintao ({KJfRPRIE), 4.11.2008, leg. M.-H. Tsou;
Yunlin: 13, 119 (TARI), Chiananyunfeng (5 Fg Z ), 29.1X.2013, leg. W.-C. Liao.

Description. Length 4.2-5.2 mm, width 2.3-3.0 mm. General color reddish
brown (Fig. 4A—C); antennae blackish brown except two basal antennomeres reddish
brown. Antennae (Fig. 5A) filiform in males, ratio of length of antennomeres I to XI
1.0:04:04:09:1.0:1.0:1.1:0.9:0.9: 0.8 : 1.0; ratio of length to width from
antennomere [ to X1 4.7:1.9:2.2:45:5.0:53:5.3:4.8:4.6:4.1:5.5;alittle
slender in females, ratio of length of antennomeres I to XI (Fig. 5B) 1.0:0.4:0.4: 1.0
:1.0:1.0: 1.0:0.9:0.8: 0.7 : 0.9; ratio of length to width from antennomere I to XI
36:19:24:53:58:5.8:54:4.8:49:4.7:5.1. Pronotum 1.73—1.76 times

wider than long; lateral margins slightly rounded and basally narrowed, basal margin
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Figure 4. Habitus of Neochya chengi sp. nov. A male, dorsal view B same, color variation C female,
dorsal view D male, from Tahanshan (CK¥#111), dorsal view E same, ventral view F female, from Kenting

(ZB]), dorsal view.

slightly rounded, apical margin slightly concave; disc with dense coarse punctures,
without lateral depressions. Elytra 1.33—1.42 times longer than wide; parallel sided;
disc slightly convex, with dense, coarse punctures; apex truncate. Penis (Fig. 5C-E)
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Figure 5. Diagnostic characters of Neochya chengi sp. nov. A antenna, male B antenna, female € aedea-
gus, dorsal view D aedeagus, lateral view E aedeagus, ventral view F gonocoxae G abdominal ventrite
VIII H spermatheca.
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Figure 6. Distribution map of Neochya species, solid line: 1000 m, broken line: 2000 m A N. chengi sp.
nov. B . hirashimai.

wide, ca. 3.5 times longer than wide; lateral margins parallel from base to middle,
then slightly narrowed towards apex, apex broadly rounded; tectum broad from apical
1/6 to middle, apex truncate; slightly and curved at apical 1/3 in lateral view; ventral
surface with membranous area from apex to apical 1/3. Endophallic spiculae complex
with median endophallic spiculae composed of seven pairs of hooked spiculae, and
ventral endophallic spiculae composed of four pairs of hooked spiculae; with one pair
of longitudinal rows of hair-like setae and one pair of longitudinal double rows of small
stout setae near base. Gonocoxae (Fig. 5F) slender, tightly conjunct from apex to apical
1/3; each gonocoxa with eight setae from apical 1/6 to apex, subapically widened, apex
truncate. Ventrite VIII (Fig. 5G) weakly sclerotized except apex, with several long setae
atapex, and several long setae at sides, spiculum elongate. Spermathecal receptaculum
(Fig. SH) as slender as pump, apically tapering; pump slender and curved; sclerotized
spermathecal duct extremely elongate, but base extremely wide, followed by very short
slender tube, then followed with inflated areas. Bursal sclerites reduced.
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Variation. Most of specimens from Tahanshan have a distinct color pattern on
elytra (Fig. 4D, E): with two pairs of transverse, wide black bands, running from lat-
eral margins, abbreviated before suture, anterior pair near base, posterior pair at apical
1/3 an oblique; with one transverse, broad white band at middle. One specimen from
Kenting has much narrower black bands on the elytra (Fig. 4F).

Diagnosis. Neochya chengi sp. nov. is similar to V. nitidissima (Chj6) in having
wide elytra, truncate elytral apices and reduced lateral depressions on the pronotum
(Figs 4, 9) (narrow elytra, rounded elytra apices and with lateral depression on the
pronotum in others (Figs 2D-F, 7) but it differs from V. nitidissima in paralle sided
elytra and having coarse punctures on pronotum and elytra (Fig. 4) (rounded elytra
and reduced punctures on pronotum and fine punctures on elytra in N. nitidissima
(Fig. 9)), and parallel sided elytra (rounded elytra in V. nitidissima). In addition, males
of both species are separated from others with smooth margin of tectum of the penis
(Figs 5C, 10C) (serrate margin of tectum (Figs 8C, 12C), but males of N. chengi differs
from those of N. nitidissima with absence of small rounded process on lateral margin
of the penis (Fig. 5C-E) (with small rounded process on lateral margin of the penis in
N. nitidissima (Fig. 10C-E)

Food plants. Celastraceae: Celastrus hindsii Benth (Fig. 1A), C. kusanoi Hayata.

Etymology. It is named after Mr. Hsing-Tzung Cheng who was a member of the
TCRT and an editor for a series of the books entitled “The Chrysomelidae of Taiwan”.
The gender is feminine.

Distribution. Widespread but scattered in Taiwan (Fig. 6A).

Neochya hirashimai (Kimoto), comb. nov.
Figures 7, 8

Atrachya hirashimai Kimoto, 1969: 54; Kimoto 1989: 257.

Types. Holotype 5 (KUEC): “(Taiwan) / Alishan, 2300m / Chiayi Hisen [p, w] // 9
(h].IV.1965 / Y. Hirashima [p, w] // Japan —U. S. / Co-op. Sci. / Programme [p, y] //
Atrachya / hirashimai / Kimoto, n. sp. [h, w] // HOLOTYPE [p, r]. Paratypes: 13
(KMNH), same data as holotype but with “PARATOPOTYPE [p, b]”; 14 (KMNH):
“(Taiwan) / Fenchihu (Z£#23#), 1400 m / Chiayi Hsien [p, w] // 12[h].IV.1965 / T.
Shirdzu [p, w] // Japan —U. S. / Co-op. Sci. / Programme [p, y] // Atrachya / hirashimai
/ Kimoto, n. sp. [h, w] // PARATYPE [p, b]”.

Other material (N = 81). Chiayi: 40, 499 (TARI), Alishan (FiJ 5 111),
12.V.2011, leg. C.-E Lee; 283, 19 (TARI), Shihshan catchwater, 23.X1.2013, leg.
W.-C. Liao; 33, 399 (TARI), same locality, 21.1.2017, leg. W.-C. Liao; Nantou:
19 (TARI), Tatachia (JE¥5N), 15-22.1V.2007, leg. C.-S. Tung; 19 (TARI), same
locality, 9.V1.2009, leg. C.-E. Lee; 993, 39 (TARI), same locality, 30.X.2009, leg.
C.-FE. Lee; 243 (TARI), same locality, 29—-30.XI1.2009, leg. H. Lee, M.-H. Tsou,
H. Lee; 84, 629 (TARI), same locality, 27.1V.2010, leg. C.-E. Lee; 543, 699
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AVAY

¥
Figure 7. Habitus of and Neochya hirashimai A male, from Tatachia (J&H51), dorsal view B same,

ventral view C female, from Tatachia (35¥5/), dorsal view D male, from Liyuan (3E[), dorsal view
E same, ventral view F female, from Liyuan (3£[&), dorsal view.

(TARI), same locality, 16-17.V.2010, leg. C.-E Lee & M.-H. Tsou; 28J, 499
(TARI), same locality, 8-9.V.2011, leg. C.-E Lee & M-H. Tsou; 19 (TARI), Tungpu
(H 1), 8.V.2015, leg. J.-C. Chen; Taitung: 243, 19 (TARI), Hsiangyang (F1F%),
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Figure 8. Diagnostic characters of Neochya hirashimai A antenna, male B antenna, female C aedeagus,
dorsal view D aedeagus, lateral view E aedeagus, ventral view F gonocoxae G abdominal ventrite VIII

H spermatheca.
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5.IV.2012, leg. J.-C. Chen; 19 (TARI), same locality, 3.VIL.2014, leg. J.-C. Chen;
433, 499 (TARI), Liyuan (3R[&), 23.V.2011, leg. C.-E Lee; 1J, 399 (TARI),
Motien (&K, 19.V1.2011, leg. C.-E Lee.

Redescription. Length 5.1-6.2 mm, width 2.4-3.1 mm. General color yellowish
brown (Fig. 7A—C); prothorax and head reddish brown, but anterior portion of head
darker; antennae, tibiae, and tarsi black. Antennae (Fig. 8A) filiform in males, ratio
of length of antennomeres I to X1 1.0:0.4:0.4:1.0: 1.1:1.1:1.1:1.0: 1.0 : 0.9
: 1.0; ratio of length to width from antennomere I to XI 3.6 : 1.7 : 1.8 : 4.5 : 5.1 :
5.3:5.3:4.7 :4.5: 4.1 : 4.4; slender in females, ratio of length of antennomeres I to
XI (Fig. 8B) 1.0:0.4:0.4:0.8:1.0: 0.9:1.0: 0.8 : 0.8 : 0.8 : 0.9; ratio of length
to width from antennomere I to X1 4.2:2.0:2.4:4.7:5.7:55:5.7:5.1:52:
5.2 : 3.9. Pronotum 1.92-2.00 times wider than long; lateral margins straight and
basally narrowed, basal margin slightly rounded, apical margin slightly concave; disc
with dense coarse punctures, with lateral depressions. Elytra 1.57-1.68 times longer
than wide; lateral margins widest at apical 1/3; disc slightly convex, with dense, coarse
punctures; apex rounded. Penis (Fig. 8C-E) wide, ca. 4.0 times longer than wide;
lateral margins parallel from base to middle, then strongly broadened, widest at apical
1/3; apex broadly rounded; tectum elongate from apical 1/6 to middle, lateral margins
slightly rounded and toothed, apex truncate but medially depressed; weakly curved in
middle in lateral view; ventral surface with membranous area from apex to apical 1/4;
with one small rounded process on lateral margin at apical 1/6. Endophallic spiculae
complex, with five or six pairs of hooked spiculae; with one pair of longitudinal rows
of hair-like setae and small rounded sclerites near base. Gonocoxae (Fig. 8F) slender,
tightly conjunct from apex to middle; each gonocoxa with eight setae from apical 1/6
to apex, subapically widened, apex narrowly rounded, base shallowly bifurcate. Ven-
trite VIII (Fig. 8G) weakly sclerotized except apex, with several long setae at apex, and
several long setae at sides, spiculum elongate. Spermathecal receptaculum (Fig. 8H)
as slender as pump, apically tapering; pump slender and curved; sclerotized spermathe-
cal duct extremely elongate, but base extremely wide, followed by slender tube, then
with inflated areas. Bursal sclerites reduced.

Variation. A distinct color pattern occurs in beetles from the east part of South
Cross-Island Highway (F§## 2 #): general color black; but apical 3/4 of elytra and
abdomen yellowish brown (Fig. 7C-E).

Diagnosis. Neochya hirashimai (Kimoto) is similar to N. ssoui sp. nov. in having
slender elytra and lateral depressions on the pronotum (Figs 2D-F, 7) (wide elytra and
lacking lateral depressions on the prnotum in others (Figs 4, 9), but differs from /V.
tsoui sp. nov. in having reddish brown pronotum and yellowish brown elytra, or black
pronotum, black basal half and yellowish brown apical half of elytra (Fig. 7) (reddish
brown pronotum and elytra in N. #soui sp. nov. (Fig. 2D-F)). In addition, males of
both species are separated from others with serrate margin of tectum of the penis
(Figs 8C, 12C) (smooth margin of tectum (Figs 5C, 10C), but males of N. hirashimai



132 Chi-Feng Lee / ZooKeys 940: 117-159 (2020)

differs from those of V. #soui with the penis widest at middle (Fig. 8C, E) (penis widest
at apical 2/5 in N. nitidissima (Fig. 12C, E).
Food plants. Celastraceae: Celastrus kusanoi Hayata (Fig. 1B, C), C. punctatus Thunb.
Distribution. Restricted to several places in central Taiwan. Two color patterns are
separated in the eastern and western parts of the range (Fig. 6B).

Neochya nitidissima (Chijo, 1935), comb. nov.
Figures 9, 10

Luperodes nitidissimus Ch(1j6, 1935: 161; Chiij6 1962: 228.

Atrachya nitidissimus: Kimoto, 1966: 30 (additional records); Kimoto 1969: 55(ad-
ditional records).

Luperodes bicoloripennis Chiijo, 1938: 138; Chiij6 1962: 227 (redescription). syn. nov.

Atrachya bicoloripennis: Kimoto, 1969: 55: (additional records); Kimoto 1986: 58 (ad-
ditional records); Kimoto 1987: 190 (additional records).

Atrachya bicolor [sic!]: Kimoto, 1989: 257 (additional records).

Luperodes saramao Chijo, 1962: 230. syn. nov.

Atrachya saramao: Kimoto, 1989: 257 (additional records).

Types. Luperodes nitidissimus. Holotype @ (SDEI): “Kankau (Koshun = 1§%) / For-
mosa / H. Sauter V. 1912 [p, w] // Luperodes / nitidissimus / Ca0y6 [h] / DET. M.
CHUJO [b, w] // Holotype [p, w; red letters]”. Paratypes. 1S (TARI): “Formosa / Ko-
shun, 1918 / IV 25-V 28 / J. Sonan, [p, w] // Allotype [h, w, red letters] // Luperodes
/ nitidissimus / Ca036 [h] / DET. M. CHUJO [b, w] // 2966 [p, w]”; 19 (TARI):
“Formosa / Koshun, 1918 / IV 25—V 28 / J. Sonan, [p, w] // Paratype [h, w, red letters]
/I Luperodes / nitidissimus / Caty6 [h] / DET. M. CHU]JO [b, w] // 2967 [p, w]”.
Luperodes bicoloripennis. Lectotype 3 (TARI, here designated): “Arisan (Fi] H 111)
/ FORMOSA/ 24-25.V.1933 / Col. M. CHUJO [p, w] // CO / Type [p, w, circu-
lar label with yellow letters] // Luperodes / bicoloripennis / Crty6 [h] / DET. M.
CHUJO [b, w] // 1383 [p, w]”. Paralectotypes: 19 (TARI), same data as holotype
but with “1382”; 14 (TARI): “Arisan [h] / FORMOSA [p] / 22.X.1931 [h] / COL.
M. CHUJO [p, w] // CO / Type [p, w, circular label with yellow letters] // Luperodes
/ bicoloripennis / Cu0y6 [h] / DET. M. CHUJO [b, w] // 1381 [p, w]”; 19 (TARI),
same but with “1373”; 14 (SDEI): “Arisan / FORMOSA / 24-25.V.1933 / COL.
M. CHUJO [p, w] // Luperodes / bicoloripennis / Cut6 [h] / DET. M. CHUJO
[b, w] // Syntypus [p, r]” 19 (SDEI), same but with “25.V.1933 [p]”; 1 (TARI sex
undetermined, abdomen lost): “ARISAN / XI1.1915 [h] / Coll. M. Maki [p, w] // CO
! Type [p, w, circular label with yellow letters] // Luperodes / bicoloripennis / Cut56
[h] / DET. M. CHUJO [b, w] // 1493 [p, w]”; 1& (TARI): “Formosa / Musha (7% f1),
1919/ V 18-VI 15. / T. Okuni, [p, w] // CO / Type [p, w, circular label with yellow
letters] // Luperodes / bicoloripennis / Cutj6 [h] / DET. M. CHUJO [b, w] // 2587
[p, w]”; 12 (TARI), same but with “1492”. One specimen (%, TARI) bearing type
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label: “Jujiro (158, in Chiayi) / 26-IV 1931 / Col. T. Shiraki [p, w] // CO / Type
[p, w, circular label with yellow letters] // Luperodes / bicoloripennis / Cutyo [h] /
DET. M. CHUJO [b, w] // 1494 [p, w]”. It cannot be included in the type series since
the data did not appear in the original description (Chtijo 1938).

Luperodes saramao. Holotype & (KUEC): “13 VIII 1936 / Mururoahu (47 5%
th =R L) / - Kussya (FEfE = K[F]) / TATHEIZAN (K- 1L1) [p, pink label] //
Luperodes / saramao / Ca0y06 [h, w] // Holotype [h, r]”.

Other material. Form A (N = 84). Chiayi: 13, 19 (TARI), Alishan (Fi] 5 111),
12.V.2011, leg. C.-E Lee; 19 (TARI), same locality, 29.V.2016, leg. B.-X. Guo;
533, 19 (TARI), Shihshan channel (f71li15|7Ki#), 23.X1.2013, leg. W.-C. Liao;
14, 299 (TARI), same locality, 21.1.2017, leg. W.-C. Liao; 84'J, 829 (TARI),
Tzuchung (H &), 21.1X.2009, leg. C.-F. Lee; Kaohsiung: 13 (TARI), Tienchih (X
W), 17.V.2015, leg. B.-X. Guo; Nantou: 283 (TARI), Fenghuangshan (BUEL L,
10.V.2010, leg. Y.-T. Wang; 2¢'3 (TARI), Hsitou (R5H), 6.V.2009, leg. C.-E Lee;
14 (NMNS), Shanlinchi (F2#K3R), 10.V.1990, leg. C.-C. Chiang; 299 (NMNS),
same locality, 19.V.1991, leg. C.-C. Chiang; 28'&, 399 (TARI), Tatachia (J&¥5 /1),
9.V1.2009, leg. C.-F. Lee; 14, 12 (TARI), same locality, 21.VI1.2009, leg. S.-F. Yu;
14, 19 (TARI), same locality, 21.1X.2009, leg. C.-F. Lee; 28'J (TARI), same locality,
29.X.2009, leg. H. Lee; 14, 19 (TARI), same locality, 30.X.2009, leg. C.-E Lee; 1,
299 (TARI), same locality, 17.X1.2009, leg. C.-E. Lee; 229 (TARI), same locality,
29.X11.2009, leg. M.-H. Tsou; 443, 499 (TARI), same locality, 17.X1.2009, leg.
C.-E Lee; 333 (TARI), same locality, 27.1V.2010, leg. C.-F. Lee; 1, 19 (TARI),
same locality, 17.V.2010, leg. M.-H. Tsou; 233 (TARI), same locality, 13.VII.2014,
leg. W.-C. Liao; Taichung: 18 (TARI), Anmashan ($2J5101), 6-9.VIL.1979, leg. L.-Y.
Chou; 14 (TARI), same locality, 18.X.2008, leg. H. Lee; 233 (TARI), same locality,
15.X.2009, leg. J.-C. Chen; 19 (TARI), same locality, 7.V1.2010, leg. C.-F. Lee.

Form B (N = 255). Hsinchu: 19 (TARI), Kuanwu (#{7%), 30.1V.2009, leg. Y.-E
Hsu; 19 (TARI), same locality, 19.VIIL.2009, leg. Y.-E Hsu; 13 (TARI), same local-
ity, 5.X1.2009, leg. H. Lee; 273, 799 (TARI), same locality, 30.IV.~1.V.2010, leg.
C.-E Lee & M.-H. Tsou; 1d (TARI), 3.V1.2011, leg. S.-E Yu; 13 (TARI), Talulin-
tao (KHEARIE), 17.11.2008, leg. M.-H. Tsou; 19 (TARI), same locality, 25.111.2009,
leg. Y.-L. Lin; 24, 19 (TARI), same locality, 23.V1.2016, leg. Y.-L. Lin; Hualien:
243, 299 (TARI), Tayuling (K &%), 2.V1.2016, leg. Y.-T. Chung; Miaoli: 1,
19 (TARI), Hsuehchien (F5), 7.V1.2013, leg. W.-B. Yeh; 433 (TARI), Leshan
(%21l1), 14.VIIL.2010, leg. H.-J. Chen; Nantou: 54, 399 (TARI), Huakung (#£
fii]), 12.-13.1X.2010, leg. C.-E Lee; 1J (TARI), same locality, 17.V1.2016, leg. ].-
C. Chen; 18 (TARI), Lienhuachi (##£il1), 23.-26.V.1980, leg. K.-S. Lin & B.-H.
Chen; 3d'd, 29 @ (TARI), Meifeng (1), 10.V.1979, leg. K.-C. Chou; 243, 49 9
(TARI), same locality, 20.-22.V1.1979, leg. K.-S. Lin & B.-H. Chen; 14 (TARI),
same locality, 23.V.-3.V1.1979; 19 (TARI), same locality, 18.VIL.1979, leg. K.-C.
Chou; 19 (TARI), same locality, 2.-12.X.1979; 13 (TARI), same locality, 24.X.1979,
leg. K.-C. Chou; 1, 19 (TARI), same locality, 2.-4.V1.1980, leg. L.-Y. Chou & C.-
C. Chen; 14, 19 (TARI), same locality, 5.-8.V1.1980, leg. C.-C. Chen; 2d'J, 499
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(TARI), same locality, 8.VI.1980, leg. K.-S. Lin & B.-H. Chen; 19 (TARI), same lo-
cality, 9.-16.V1.1980, leg. K.-S. Lin & B.-H. Chen; 64d, 39 9 (TARI), same locality,
22.V.1982, leg. L.-Y. Chou; 343,299 (TARI), same locality, 4.-7.X.1982, leg. K.-C.
Chou; 1d, 19 (TARI), same locality, 19-21.1V.1983, leg. K.-C. Chou & S.-P. Huang;
19 (TARI), same locality, 30.VIL.1983, leg. L.-Y. Chou; 19 (TARI), same locality, 8.-
11.V.1984, leg. K.-C. Chou & C.-C. Pan; 13 (TARI), same locality, 23.VI1.1984, leg.
K.-S. Lin; 19 (NMNS), same locality, 3.-15.X.1990, leg. C. K. Starr; 243 (NMNS),
same locality, 27.11.1992, leg. Y.-C. Shiau; 19 (NMNS), same locality, 6.VIIL.-11.
IX.2001, leg. C.-S. Lin & W.-T. Yang; 5@ @ (NMNS), same locality, 15.IV.—7.V.2003,
leg. C.-S. Lin & W.-T. Yang; 29 ? (NMNS), same locality, 7.V.~11.V1.2003, leg. C.-
S. Lin & W.-T. Yang; 13 (NMNS), same locality, 4.XI1.-15.XI1.2003, leg. C.-S. Lin
& W.-T. Wang; 19 (NMNS), same locality, 6.IV.-11.V.2004, leg. C.-S. Lin & W.-T.
Yang; 19 (NMNS), same locality, 5.X.~16.X1.2004, leg. C.-S. Lin & W.-T. Yang; 1%
(NMNS), same locality, 12.1V.3.V.2005, leg. C.-S. Lin & W.-T. Yang; 19 (NMNS),
same locality, 20.11.2009, leg. M.-L. Chan; 19 (TARI), same locality, 18.V.2009, leg.
M.-H. Tsou; 22 @ (TARI), same locality, 15.1X.2009, leg. H. Lee; 29 @ (TARI), same
locality, 15.I1X.2009, leg. S.-E Yu; 19 (TARI), same locality, 17.V1.2010, leg. C.-E.
Lee; 233, 399 (TARI), same locality, 20.IV.2011, leg. C.-F. Lee; 13 (TARI), same
locality, 30.V.2011, leg. M.-H. Tsou; 2533, 189 @ (TARI), Peitungyanshan (/b5 R
1), 16.I1X.2013, leg. E-S. Huang; 29 9 (TARI), same locality, 28.111.2014, leg. E-S.
Huang; 33'd (TARI), same locality, 14.1V.2014, leg. C.-E Lee; 19 (NMNS), Piluchi
(GH&EIR), 4.XI1.1991, leg. Y.-C. Shiau; 13 (NMNS), same locality, 15.-31.111.1998,
leg. M.-M. Yang; 333, 39 9 (TARI), Sungkang (F2 f), 15.-17.VII1.1984, leg. K.-C.
Chou; 13 (TARI), same locality, 18.1V.2015, leg. B.-X. Guo; 1J, 19 (TARI), same
locality, 10.IV.2016, leg. Y.-T. Chung; 13 (TARI), same locality, 2.V1.2016, leg. B.-
X. Guo; 1d, 399 (TARI), Tsuifeng (3#1%), IV.1984, leg. K.-S. Lin & K.-C. Chou;
14 (NMNS), Tunyuan (F2J51), 29.1V.1992, leg. W.-T. Yang; 473, 19 (TARI), same
locality, 18.X.2011, leg. J.-C. Chen; 138 (TARI), same locality, 30.1V.2017, leg. Y.-
E Hsu; 14 (NMNS), Yuanfeng (B504), 5.VIL.-2.VIIL.2005, leg. C.-S. Lin & W.-T.
Yang; Taichung: 99, 999 (TARI), Anmashan (#51l1), 6.-9.VIL.1979, leg. L.-Y.
Chou; 19 (NMNS), same locality, 1.V.1990, leg. C.-C. Chiang; 23'3' (NMNS), same
locality, 3.V.1992, leg. C.-Y. Li; 14, 19 (NMNS), 22.1V.1998, leg. M.-M. Yang &
H.-T. Chan; 19 (TARI), same locality, 16.VIL.2007, leg. M.-H. Tsou; 19 (TARI),
same locality, 7.V1.2010, leg. C.-F. Lee; 134 (TARI), same locality, 23.VI1.2011, leg.
J.-C. Chen; 933, 109 @ (TARI), Fushoushan (ffi&%1L1), 3.V.2016, leg. J.-C. Chen;
19 (NMNS), Nanhushi (F§i##%), 10.-11.V1.1988, leg. K.-W. Huang; 13 (TARI),
Pilu (4%), 22.1V.2015, leg. C.-F Lee; 19 (TARI), Wuleng (%), 27.-29.V1.1979,
leg. K.-S. Lin & L.-Y. Chou; 13 (TARI), same locality, 6.1V.2014, leg. J.-C. Chen; 18
(TARI), same locality, 15.VII1.2014, leg. M.-H. Tsou.

Form C (N = 85). Hsinchu: 1 (TARI), Sumakusu (7] 553 #7), 26.1X.2009, leg.
H.-J. Chen; Hualien: 19 (TARI), Kuanyuan (B )5, 7.V.2006, leg. Y.-F. Hsu; 19
(TARI), same locality, 2.VIL.2008, leg. M.-H. Tsou; 1&, 299 (TARI), same locality,
2.V1.2016, leg. Y.-T. Chung & B.-X. Guo; 14 (NMNS), Kuanyun (#{2%), 13.V.2005,
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leg. J.-H. Chen; 13 (TARI), same locality, 19.V1.2010, leg. W.-P. Chan; 19 (TARI),
Pilu (F4%), 9.VIL.2009, leg. C.-F. Lee; 19 (TARI), same locality, 10.1V.2014, leg. C.-
E Lee; 1 (TARI), same locality, 13.V1.2014, leg. C.-F. Lee; 19 (TARI), same local-
ity, 23.IV.2015, leg. C.-E. Lee; 13 (TARI), same locality, 14.V.2015, leg. J.-C. Chen;
14, 192 (TARI), same locality, 7.VIL.2015, leg. C.-F. Lee; 19 (TARI), same locality,
22.VIL.2015, leg. U. Ong; 14, 29 9 (TARI), Sungyuan (FA%1), 19.V.2018, leg. H.-E
Lu; 18 (TARI), Tayuling CK & 48), 6.-9.IX.1983, leg. L.-Y. Chou & K.-C. Chou;
Kaohsiung: 29 Q (TARI), Chungchihkuan (112 F), 16.1V.2012, leg. L.-P. Hsu; 19
(TARI), same locality, 12.X.-6.XI1.2012, leg. L.-P. Hsu; 14,12 (TARI), same locality,
31.VI1.2015, leg. C.-E. Lee; 13 (TARI), Tengchih (#£%), 2.-5.V1.2008, leg. C.-F.
Lee; 19 (TARI), same locality, 7.-10.X1.2008, leg. C.-T. Yao; 19 (TARI), same local-
ity, 6.11.2009, leg. S.-E Yu; 19 (TARI), same locality, 23.111.2009, leg. H. Lee; 19
(TARI), 26.V.2009, leg. C.-E Lee; 19 (TARI), same locality, 6.VII1.2013, leg. B.-X.
Guo; 19 (TARI), same locality, 8.111.2014, leg. W.-C. Liao; 337, 329 (NMNS),
Tona (Z#H), 28.1V.1998, leg. M.-L. Chan; 19 (TARI), same locality, 2.VIIL.2017,
leg. B.-X. Guo; Miaoli: 13 (TARI), Hsuehchien (55 i), 12.111.2013, leg. W.-B. Yeh;
243 (TARI), same locality, 7.V1.2013, leg. W.-B. Yeh; 29 @ (NMNS), Taian (%2 %),
19.X11.1989, leg. K.-W. Huang; Nantou: 1, Tunyuan (#2J5), 12.VI1.2014, leg. ] .-C.
Chen; Pingtung;: 13 (TARI), Peitawushan (b KE1l), 22.1X.2012, leg. J.-C. Chen;
1 (TARI), same locality, 25.V1.2018, leg. Y.-T. Chung; 19 (TARI), Tahanshan (K
#11), 20.VIL.2007, leg. C.-F Lee; 383, 899 (TARI), same locality, 6.11.2008, leg.
M.-H. Tsou & S.-E Yu; 383 (TARI), same locality, 3.111.2008, leg. C.-E Lee; 19
(TARI), same locality, 4.VI.2008, leg. M.-H. Tsou; 383, 19 (TARI), same local-
ity, 22.1.2009, leg. S.-E Yu; 19 (TARI), same locality, 24.1.2009, leg. M.-H. Tsou;
14, 299 (TARI), same locality, 5.IV.2009, leg. C.-E Lee; 19 (TARI), same locality,
26.X1.2009, leg. J.-C. Chen; 19 (TARI), 15.11.2010, leg. M.-H. Tsou; 14" (TARI),
same locality, 14.IV.2011, leg. J.-C. Chen; 19 (TARI), same locality, 14.XI1.2011,
leg. J.-C. Chen; 19 (TARI), same locality, 19.X1.2012, leg. J.-C. Chen; 19 (TARI),
same locality, 26.111.2013, leg. C.-F. Lee; 19 (TARI), same locality, 3.1V.2013, leg. Y.-
T. Chung; 333 (TARI), same locality, 17.111.2014, leg. Y.-T. Chung & J.-C. Chen;
14 (TARI), same locality, 2.111.2015, leg. Y.-T. Chung; 19 (TARI), same locality,
24.111.2017, leg. Y.-T. Chung; Taichung: 13 (TARI), Pilu (H£), 18.V1.2010, leg.
C.-E Lee; 14 (TARI), same locality, 2.V1.2016, leg. J.-C. Chen.

Form D (N = 44). Chiayi: 483, 19 (TARI), Laichitashan (3R7E¥5 1),
19.111.2009, leg. H. Lee; Hsinchu: 14, 19 (TARI), Leetungshan (Z=RLL),
15.111.2009, leg. S.-E Yu; 44'd, 19 (TARI), same locality, 27.X.2009, leg. S.-E Yu;
19 (TARI), Mamei (F53€), 4.V.2008, leg. S.-F Yu; 19 (TARI), Taikang trial (= e AR
1H), 8.IX.2013, leg. Y.-L. Lin; Ilan: 19 (TARI), Suyuan (JIE), 15.1V.2009, leg. M.-
H. Tsou; 19 (TARI), same locality, 9.V1.2009, leg. S.-E Yu; 2@ @ (TARI), same local-
ity, 12.1X.2010, leg. M.-H. Tsou; 13,19 (TARI), same locality, 11.VII1.2014, leg. H.
Lee & J.-C. Chen; 1J' (TARI), same locality, 30.VIL.2015, leg. H. Lee; 19 (TARI),
Taipingshan (F~1l1), 13.V1.2007, leg. Y.-C. Chang; Pingtung: 19 (TARI), Kent-
ing (387, 23.VIIL.2016, leg. Y.-T. Chung; Tainan: 13 (TARI), Kantoushan (£ 5H
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Figure 9. Habitus of Neochya nitidissima A form A, female, from Alishan (Fi B 111), dorsal view B same,
ventral view € form B, male, from Kuanwu (8{7%), dorsal view D same, ventral view E form C, female,

from Pilu (F2%%), dorsal view F same, ventral view G form D, female, from Taikang trial (Z i #Ri&),
dorsal view H same, ventral view | form E, male, from Peitawushan (A6 K1), dorsal view.
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th), 17.V1.2012, leg. W.-C. Liao; 1, 19 (TARI), Meiling (t4#), 28.X11.2008, leg.
U. Ong; Taipei: 14, 1Q (TARI), Fushan (g111), 19.V1.2007, leg. M.-H. Tsou; 18
(TARI), Houtung (), 25.V.2009, leg. ].-C. Chen; Taoyuan: 13 (TARI), Lalashan
(fifiiln), 7.VIIL.2008, leg. H.-J. Chen; 13, 19 (TARI), same locality, 30.X.2008,
leg. S--E Yu; 243, 299 (TARI), same locality, 8.111.2009, leg. S.-E Yu; 1J, 19
(TARI), same locality, 2.1V.2009, leg. C.-F. Lee & H.-J. Chen; 44, 19 (TARI),
same locality, 14.V.2009, leg. C.-F. Lee; Yunlin: 19 (TARI), Shihpishan (f18ELL),
26.IV.2015, leg. W.-C. Liao.

Form E (N = 1). Pingtung: 1 (TARI), Peitawushan (AbKi{iil), 25.V1.2018,
leg. Y.-T. Chung.

Redescription. Length 5.6-7.0 mm, width 2.9-3.8 mm. General color extremely
variable, with five distinct color patterns (see variation). Antennae (Fig. 10A) filiform
in males, ratio of length of antennomeres [ t0 X1 1.0:0.4:0.4:1.0:1.1:1.1: 1.1: 1.0
:1.1: 0.9 : 1.0; ratio of length to width from antennomere I to XI 3.6:1.6: 1.8 :4.1:
5.0:5.3:5.9:5.1:5.9:5.2:5.4; similar in females, ratio of length of antennomeres I
to XI (Fig. 10B) 1.0:0.4:0.4:1.0: 1.1:1.0:1.1:1.0: 1.0: 0.9 : 1.0; ratio of length
to width from antennomere [ to X1 3.6:1.8:2.1:4.5:53:5.2:5.4:5.5:5.5:5.0
: 5.8. Pronotum 1.90-1.94 times wider than long; lateral margins slightly rounded,
basal margin slightly rounded, apical margin slightly concave; disc with dense minute
punctures, but without lateral depressions. Elytra 1.36—1.40 times longer than wide;
lateral margins rounded, widest at middle; disc moderately convex, with dense, minute
punctures; apex truncate. Penis (Fig. 10C-E) wide, ca. 3.8 times longer than wide;
lateral margins rounded, widest at basal 1/3; apex broadly rounded; tectum elongate
from apical 1/6 to middle, parallel-sided, apex broadly rounded; slightly and apically
curved in lateral view; ventral surface with membranous area from apex to apical 1/4;
with one small rounded process on lateral margin at apical 1/4. Endophallic spiculae
complex with six or seven pairs of hooked spiculae (visible in dorsal view), one addi-
tional pair of hooked spiculae near middle with four or five ventral branches; with one
pair of longitudinal rows of hair-like setae and small rounded sclerites near base. Gono-
coxae (Fig. 10F) slender, tightly conjunct from apical 1/6 to middle; each gonocoxa
with eight setae from apical 1/6 to apex, subapically widened, apex narrowly rounded,
base deeply bifurcate. Ventrite VIII (Fig. 10G) weakly sclerotized except apex, with
several short and long setae at apex, and several long setae at sides, spiculum elongate.
Spermathecal receptaculum (Fig. 10H) as slender as pump, apically tapering; pump
slender and curved; sclerotized spermathecal duct extremely elongate, but base wide,
followed by slender tube, then with inflated areas. Bursal sclerites reduced.

Variation. Color pattern divided into four forms. Form A (Fig. 9A, B) (described
as one form of Arrachya bicoloripennis): general color black; but apical 2/3 white, abdo-
men reddish brown. Form B (Fig. 9C, D): similar to form A, but white area replaced
with red (described as another form of A. bicoloripennis). Form C (Fig. 9E, F) (de-
scribed as A. saramao): similar to form B, but elytra entirely reddish brown, meso-and
metathoracic ventrites reddish brown; some individuals have paler femora and anten-

nae. Form D (Fig. 9G, H) (described as typical form of A. nitidissima): body color
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Figure 10. Diagnostic characters of Neochya nitidissima A antenna, male B antenna, female C aedeagus,
dorsal view D aedeagus, lateral view E aedeagus, ventral view F gonocoxae G abdominal ventrite VIII

H spermatheca.

reddish brown, but antennae, tibiae, and tarsi darker. Form E (Fig. 91): similar to form

A, but apical 1/3 of elytra black.
Diagnosis. Neochya nitidissima (Ch(jo) is similar to IV. chengi sp. nov. in having
wide elytra, truncate elytral apices and reduced lateral depressions on the pronotum
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B

Figure | 1. Distribution map of Neochya species, solid line: 1000 m, broken line: 2000 m A N. nitidis-
sima Blue Dots = Form A, red dots = form B, green dots = form C, gray dots = form D, pink dots = form
E B V. tsoui sp. nov.

(Figs 4, 9) (narrow elytra, rounded elytra apices and with lateral depression on the
pronotum in others (Figs 2D-F 7) but differs from . chengi sp. nov. in rounded
elytra and having reduced punctures on the pronotum and fine punctures on the
elytra (Fig. 9) (parallel sided elytra and coarse punctures on pronotum and elytra in /V.
chengi sp. nov. (Fig. 3)). In addition, males of both species are separated from others
with smooth margin of tectum of the penis (Figs 5C, 10C) (serrate margin of tectum
(Figs 8C, 12C), but males of V. nitidissima differs from those of N. chengi with small
rounded process on lateral margin of the penis (Fig. 10C-E) (lacking small rounded
process on lateral margin of the penis in N. nitidissima (Fig. 5C-E). Atrachya bicolor-
ipennis (Forms A and B: Fig. 9A-E) and A. saramao (Form C: Fig. 9E, F) have distinct
color patterns which are different from typical form N. nitidissima (Form D: (Fig. 9G,
H)). All of they are synonyms with no doubt based on examination of the penis.

Remarks. The holotype of Luperodes nitidissimus was described as a male (Chtijo
1935), but it is actually a female.

Food plants. Celastraceae: Celastrus kusanoi Hayata, C. hindsii Benth., Enonymus
spraguei Hayata (Fig. 1D).
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Distribution. Widespread in Taiwan. Most individuals with different color pat-
terns can be separated based on distributions (Fig. 11A) except for the single form E.
Members of form A occur at high elevation (> 2000 m) in south Taiwan, including
Chiayi, south Nantou, and Kaohsiung counties. Those of form B also occur at high
elevation (> 2000 m) but in central Taiwan, including Hsinchu, Miaoli, north and
central Nantou, Taichung and Hualien counties. Those of form C occur at middle
elevations (1000-2000 m) in central and south and east Taiwan, including Hsinchu,
Miaoli, Taichung, Nantou, Kaohsiung, Pingtung, and Hualien counties. Those of
form D occur at middle elevations (1000-2000 m) in north Taiwan, including Tai-
pei, Taoyuan, Hsinchu, and Ilan counties, as well as lowlands (< 1000 m) in central
and south Taiwan, including Yulin, Tainan, and Pingtung counties. Coexistence of
two different color patterns was observed in some areas, such forms A and B at An-
mashan (#2555 1l1); forms B and C at Hsuehchien (% 5), Tayuling (K &%), and
Tunyuan (42 Ji); forms C and E at Peitawushan (AL KELL).

Neochya tsoui sp. nov.
http://zoobank.org/53CBEF0B-44C9-4F4F-8912-FAE75CD2BD85
Figures 2D-F, 12

Types (N = 49). Holotype & (TARI), Tarwan. Chiayi: Laichitashan (%755 1L),
19.111.2009, leg. H. Lee. Paratypes. 333, 499 (TARI), same data as holotype; Hsin-
chu: 13 (TARI), Lupi (4-B£), 3.11.2009, leg. H. Lee; 333, 329 (TARI), same local-
ity, 10.111.2009, S.-E Yu; 13, 19 (TARI), same locality, 18.IV.2009, leg. M.-H. Tsou;
14 (TARI), same locality, 12.VIL.2009, leg. M.-H. Tsou; 30, 629 (TARI), same
locality, 25.11.2010, leg. S.-F. Yu; Taipei: 14, 12 (TARI), same locality, 13.111.2011,
leg. M.-H. Tsou; 383, 39 @ (TARI), same locality, 20.111.2011, leg. M.-H. Tsou; 19
(TARI), same but with “leg. S.-E Yu”; Pingtung: 19 (TARI), Peitawushan (/b K1),
21.IX.2012, leg. J.-C. Chen; 19 (TARI), Tahanshan R LL), 22.11.2007, leg. S.-E
Yu; 19 (TARI), same locality, 19.VIIL.2011, leg. J.-C. Chen; 49 @ (TARI), same local-
ity, 2.IX.2011, leg. J.-C. Chen; 19 (TARI), same locality, 31.1I1.2012, leg. W.-C. Liao;
19 (TARI), same locality, 9.V1.2013, leg. Y.-T. Chung; Taipei: 13 (TARI), Fengkue-
itsui (EUVHEME), 26.VIL.2007, leg. M.-H. Tsou; 14 (TARI), Yangmingshan (B A L),
10.111.2007, leg. M.-H. Tsou; Taitung: 19 (TARI), Tulanshan (#R4 L), 20.1X.2017,
B.-X. Guo; Taoyuan: 1& (TARI), Lalashan (Fifriln), 14.V.2009, leg. C.-E. Lee.
Description. Length 4.6-5.5 mm, width 2.1-3.0 mm. General color reddish
brown or yellowish brown (Fig. 2D-F); but antennae, tibiae, and tarsi darker. Anten-
nae (Fig. 12A) filiform in males, ratio of length of antennomeres I to XI 1.0 : 0.4 :
0.4 :1.0:1.0:1.0:1.0:1.0: 0.9 : 0.8 : 0.9; ratio of length to width from anten-
nomere [to XI3.6:1.7:1.8:4.5:5.1:5.3:5.3:4.7:4.5:4.1:4.4; alittle slender
in females, ratio of length of antennomeres I to XI (Fig. 12B) 1.0 : 0.4 : 0.4 : 0.9 :
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Figure 12. Diagnostic characters of Neochya tsoui sp. nov. A antenna, male B antenna, female € aedea-
gus, dorsal view D aedeagus, lateral view E aedeagus, ventral view F gonocoxae G abdominal ventrite

VIII H spermatheca.
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1.0:1.0:1.0:0.9:0.9: 0.8 : 0.9; ratio of length to width from antennomere I to XI
38:20:23:45:51:58:64:6.1:6.1:5.6:5.5. Pronotum 1.75-2.00 times
wider than long; lateral margins rounded and basally narrowed, basal margin slightly
rounded, apical margin slightly concave; disc with dense coarse punctures, with lateral
depressions. Elytra 1.51-1.65 times longer than wide; lateral margins widest at api-
cal 1/3; disc slightly convex, with dense, coarse punctures; apex rounded. Penis (Fig.
12C-E) wide, ca. 4.5 times longer than wide; lateral margins parallel from base to api-
cal 2/5, then moderately broadened, widest at apical 1/5; apex broadly rounded; apical
area weakly sclerotized; tectum elongate from apical 1/5 to middle, lateral margins
slightly rounded and toothed, apex truncate; slightly curved in lateral view; ventral
surface with membranous area from apex to apical 1/5; with one small rounded process
inside lateral margin near apex. Endophallic spiculae complex with five or six pairs of
hooked spiculae, with one pair of longitudinal rows of hair-like setae and small round-
ed sclerites near base. Gonocoxae (Fig. 12F) slender, tightly conjunct from apex to
middle; each gonocoxa with eight setae from apical 1/6 to apex, subapically widened,
apex truncate, base shallowly bifurcate. Ventrite VIII (Fig. 12G) weakly sclerotized
except apex, with several long setae at apex, and several long setae at sides, short setae
along apical margin, spiculum elongate. Spermathecal receptaculum (Fig. 12H) as
slender as pump, apically tapering; pump slender and curved; sclerotized spermathecal
duct extremely elongate, but base extremely wide, followed by slender tube, then with
inflated areas. Bursal sclerites reduced.

Diagnosis. Neochya tsoui sp. nov. is similar to V. hirashimai (Kimoto) in having
slender elytra and lateral depressions on the pronotum (Figs 2D-F, 7) (wide elytra and
lacking lateral depressions on the pronotum in others (Figs 4, 9), but differs from V.
hirashimai in having reddish brown pronotum and elytra (reddish brown pronotum
and yellowish brown elytra, or black pronotum, black basal half and yellowish brown
apical half of elytra in N. hirashimai). In addition, males of both species are separated
from others with serrate margin of tectum of the penis (Figs 8C, 12C) (smooth margin
of tectum (Figs 5C, 10C), but males of V. zsoui differs from those of N. hirashimai with
the penis widest at apical 2/5 (Fig. 12C, E) (penis widest at middle in N. nitidissima
(Fig. 8C, E).

Food plants. Celastraceae: Euonymus japonicus Thunb., E. spraguei Hayata
(Fig. 1E, F).

Etymology. This new species is dedicated to Mei-Hua Tsou, a member of TCRT
and the first to collect this new species.

Distribution. Widespread but scattered in Taiwan (Fig. 11B).

Tsouchya gen. nov.
http://zoobank.org/3DBEF74D-9D2E-40E4-BA4A-50325FBB8EO1

Type species. Atrachya mediofasciata Kimoto, 1976.
Description. Color extremely variable (Fig. 13) but without metallic color (see
remarks of Z5ouchya mediofasciata). Body length 4.5-6.0 mm.
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Figure 13. Habitus of Touchya mediofasciata A female, from Shihshan trail (f3 LLI#RIE), dorsal view
B male, from Lilungshan (FEEE1l1), dorsal view € same, ventral view D female, from Lilungshan (X3
1), dorsal view view E male, from Shihshan trail (47 Ll #£i&), dorsal view F female, from Shihshan trail
(F5 1L #RIE), dorsal view G same, dorsal view H male, from Talu trail (KEMIE), dorsal view | female,

from Meifeng (H1%), dorsal view.
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Head. Labrum trapezoidal, transverse, with six pores in transverse row bearing
pale seta, anterior margin truncate. Anterior part of head short, almost impunctate and
glabrous, four setae on anterior margin of clypeus and several setae along anterior mar-
gin of anterofrontal ridge. Interantennal space narrow, 1.0-1.2x as wide as diameter
of antennal insertion. Frontal tubercles transverse, slightly reduced, glabrous. Vertex
smooth and glabrous. Antennae slender, covered with dense setae, antennomere 11
much shorter than antennomere III (0.61-0.68x as long as III); similar in both sexes
(Fig. 14A, B).

Pronotum 1.52—1.56 times as broad as long, lateral margins straight, basally nar-
rowed. Disc covered with dense coarse punctures, moderately convex. Posterior half
of disc with wide shallow transverse impression. Anterior margin lacking marginal
bead, lateral and posterior margins with marginal bead. Anterior and posterior margins
without setae, lateral margins with two pairs of setae near base and apex, respectively.
Anterior angles moderately swollen, rectangular, posterior angles obtuse angulate, all
angles with setigerous pores bearing long pale setae.

Scutellum subtriangular, impunctate, glabrous, with rounded apex.

Elytra 1.55-1.61 times as long as wide, almost glabrous (with indistinct, sparse,
short, pale setae on humeri, lateral margins and apical slopes), parallel-sided, dense-
ly covered with coarse confused punctures. Humeral calli well developed. Epipleura
broad at base, strongly narrowed at basal 1/3, abbreviated from apical 1/3 to apex.
Macropterous.

Ventral surface sparsely covered with fine punctures and pale setae. Anterior coxal
cavities closed (Fig. 18F). Prosternal process not visible between procoxae. Abdomen
simple, posterior margin of last ventrite with two long incisions in males.

Legs slender. All tibiae with one apical spine, the longest spine on metatibia. Pro-
tarsomeres I not modified in males. Metatarsomeres I much longer than pro- and
mesotarsomeres I, much longer than II and III combined. Claws appendiculate.

Penis (Fig. 14C-E) broad, without lateral processes; tectum elongate, apical mar-
gin truncate, with one pair of apically tapering sclerites articulated with lateral mar-
gins; internal sac with two types of endophallic spiculae (median and apical endophal-
lic spiculae); with one rounded sclerite projecting from ventral surface.

Gonocoxae (Fig. 14G) slender, tightly conjunct medially; each gonocoxa with eight
setae from near apex to apical 1/6, subapically widened, apex narrowly rounded. Ven-
trite VIII (Fig. 14F) weakly sclerotized except apex, with several short and long setae
at apex, and several long setae at sides, spiculum elongate. Spermathecal receptaculum
(Fig. 141) strongly swollen; pump slender and curved; sclerotized spermathecal duct
extremely elongate, but base wide, followed by short slender tube, then with inflated
areas. Bursal sclerites (Fig. 14H) paired, circular, with three or four teeth at one side.

Diagnosis. Z5ouchya gen. nov. differs from Neochya gen. nov., Monolepta Chevro-
lat and A#rachya Chevrolat based on the following combination of characters: anten-
nomere II much short than III in length (Fig. 14A, B) (antennomere II subequal to
III in Neochya gen. nov. (Figs 5A, B, 8A, B, 10A, B, 12A, B) and Monolepta); closed
prothoracic coxal cavities (Fig. 18F) (open prothoracic coxal cavities in Atrachya
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Figure 14. Diagnostic characters of Tsouchya mediofasciata A antenna, male B antenna, female C aedea-
gus, dorsal view D aedeagus, lateral view E aedeagus, ventral view F abdominal ventrite VIII G gonocoxae
H bursal sclerites | spermatheca.
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(Fig. 18A) and Neochya gen. nov. (Fig. 18D)); absence of subscutellar impression on
the elytra in males (presence of subscutellar impression on the elytra in those of Arra-
chya); penis without lateral processes near apex (Fig. 14C-E) (with lateral processes
in Neochya gen. nov. (Figs 8C-E, 10C-E, 12C-E); tectum broad and with apical
margin truncate (Fig. 14C) (tectum elongate with apex deeply bifurcate in Atrachya
(Fig. 3C)), with one pair of lateral sclerites (Fig. 14C) (lacking lateral sclerites in
others); two types of endophallic spiculae (Fig. 14C) (only one type of endophal-
lic spiculae in Neochya gen. nov. (Figs 5C-E, 8C-E, 10C-E, 12C-E; three types of
endophallic spiculae in Monolepta); spermatheca with strongly swollen receptaculum
(Fig. 141I) (slender receptaculum in Neochya gen. nov. (Figs SH, 8H, 10H, 12H)),
without acute apex (with acute apex in Neochya gen. nov.); one pair of bursal sclerites
(Fig. 14H) (two pairs of bursal sclerites in Monolepta; reduced in Neochya gen. nov.),
circular and flattened (slender in others); ventrite VIII with few setae at sides (dense
setae at sides in Azrachya (Fig. 3F)).

Etymology. Composed from Tsou and Azrachya to honor Mei-Hua Tsou, who is
a member of TCRT (Taiwan Chrysomelid Research Team) and made great contribu-
tions to inventorying the chrysomelid fauna in Taiwan. The gender is feminine.

Included species. T5ouchya mediofasciata (Kimoto), comb. nov.

Tsouchya mediofasciata (Kimoto, 1976), comb. nov.

Atrachya mediofasciara Kimoto, 1976: 6; Kimoto 1989: 257 (additional records); Ki-
moto 1991: 15 (additional records).

Monolepta tsoui Lee, 2009: 23. syn. nov.

Monolepta bicavipennis: Kimoto, 1969: 50 (Taiwan). non Monolepta bicavipennis
Chen, 1942.

Types. Atrachy mediofasciata. Holotype & (OMNH): “[Tarwan] / Meifeng (HU5) /
Nantou Hsien [h, w] // 26.V1.1971 / Y. Miyatake [h, w] // Atrachya / mediofasciata /
Kimoto, n. sp. [h, w] // HOLOTYPE [p, r] // (Redg. O.M.N.H.) [p, w]”. Paratypes:
19 (KMNH): “(Taiwan) / Fenchihu (& #2#]), 1400m / Chiayi Hsien [p, w] // 7[h].
vii.1965 /Y. Kurosawa [p, w] // Japan-U. S. / Co-op. Sci / Programme [p, y] // PARA-
TYPE [p, b] // Atrachya / mediofasciata / Kimoto, n. sp. [h, w]”; 19 (KMNH): “(Tai-
wan) / Alishan (B H111), 2300m / Chiayi Hsien [p, w] // 6[h].vii.1965 / Y. Kurosawa
[p, w] // Japan-U. S. / Co-op. Sci / Programme [p, y] // PARATYPE [p, b] // Atrachya
/ mediofasciata / Kimoto, n. sp. [h, w]”.

Other material. Kaohsiung: 17, 299 (KMNH), Shik Shan (f11ll), near Liu
Kui (754E), 9.VIIL.1986, leg. K. Baba; Nantou: 14 (KMNH), Chun Yan (F5),
7.X.1986, leg. K. Baba; 14 (NMNS), Juiyenhsi (Jfi’#i#%) Station, 29-30.VII1.2009,
leg. H.-H. Liang; 14 (NMNS), same but with “12.VIL.20077; Taichung: 19
(NMNS), Tasheishan (K5 11) Forest Road 32km, 16.VIIL.2008, leg. Liang, Chen, &
Fu; 29 9@ (BPBM), Hassenzan (= Pahsienshan, /\lli1l1), 23.V1.1934, leg. J. L. Gres-
sitt, both specimens were identified as Monolepta bicavipennis Chen (Kimoto 1969).
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Remarks. This species is described in detail as Monolepta tsoui by Lee (2009).
Color patterns of this species are extremely variable. Typical individuals have a yel-
lowish brown body, with wide black bands along the lateral margins and suture of
elytra (Fig. 13A), blackish brown antennae, except two basal antennomeres, tibiae,
tarsi, metasternum, metepisternum, and epimera yellowish brown. Some have a more
yellowish body color (Fig. 13B, C) but with blackish brown antenna, tibiae, and tarsi
as typical form. Different degrees of variation exist between both forms, such as slender
back stripes along the margin of the elytra (Fig. 13D). Some are similar to the typical
form, but the elytra are entirely black (Fig. 13E). Some are entirely black except the
yellowish brown abdomen (Fig. 13E G). In addition, two color patterns have not been
studied previously. One is similar to the typical form but with the elytra black except
one transverse white band (Fig. 13H). It was described as Atrachya mediofasciata. The
other is also similar to the typical form but the elytra black apically (Fig. 13I). In addi-
tion, two specimens misidentified as Monolepta bicavipennis have a characteristic color
pattern: yellowish brown body but head and prothrax blackish brown, tibiae darker.

Chinochya gen. nov.
http://zoobank.org/F1F08437-3300-4C41-B900-C765AA4E77E3

Type species. Monolepta sublata Gressitt & Kimoto, 1963.

Description. Coloration (Fig. 15): Head, prothorax, and abdomen yellowish
brown; antennae black except two basal antennomeres yellowish brown; meso- and
metathoracic ventrites black; front legs yellowish brown, but tibia and tarsi darkened;
middle and hind legs black; elytra black with one transverse, broad white band at mid-
dle. Body length 4.9-6.3 mm.

Head. Labrum trapezoidal, transverse, with six pores in transverse row bearing pale
setae, anterior margin truncate. Anterior part of head short, almost impunctate and
glabrous, four setae on anterior margin of clypeus and several setae along anterior mar-
gin of anterofrontal ridge. Interantennal space narrow, 0.8-0.9x as wide as diameter
of antennal insertion. Frontal tubercles transverse, slightly reduced, glabrous. Vertex
smooth and glabrous. Antennae slender, covered with dense setae, antennomere 11
subequal to III in length; similar in both sexes.

Pronotum 1.62—1.69 times as broad as long, lateral margins rounded, basally nar-
rowed. Disc covered with dense, fine punctures, moderately convex, without transverse
impression. Anterior margin lacking marginal bead, lateral and posterior margins with
marginal bead. Anterior and posterior margins without setae, lateral margins with two
pairs of setae near base and apex, respectively. Anterior angles moderately swollen,
rectangular, posterior angles obtuse angulate, all angles with setigerous pores bearing
long pale setae.

Scutellum subtriangular, impunctate, glabrous, with rounded apex.

Elytra 1.37-1.61 times as long as wide, almost glabrous (with indistinct, sparse,
short, pale setae on humeri, lateral margins and apical slopes), parallel-sided, densely
covered with coarse, confused punctures. Humeral calli well developed. Epipleura
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broad at base, strongly narrowed at basal 1/3, abbreviated from apical 1/3 to apex.
Macropterous.

Ventral surface sparsely covered with fine punctures and pale setae. Anterior coxal
cavities almost closed (Fig. 18B). Prosternal process not visible between procoxae. Ab-
domen simple, posterior margin of last ventrite with two long incisions in males.

Legs slender. All tibiae with one apical spine, the longest spine on metatibia. Pro-
tarsomeres I swollen in males (Figs 16], K, 17], K). Metatarsomeres I much longer
than pro- and mesotarsomeres I, much longer than II and III combined. Claws ap-
pendiculate.

Penis (Figs 16C-E, 17C-E) broad, without lateral processes; tectum elongate, api-
cal margin truncate; internal sac with two types of endophallic spiculae (median and
lateral endophallic spiculae).

Gonocoxae (Figs 16G, 17G) slender, tightly conjunct medially; each gonocoxa
with nine or ten setae from near apex to apex, subapically widened, apex oblique trun-
cate. Ventrite VIII (Figs 16F, 17F) well sclerotized except apex, with several short and
long setae at apex, and dense long setae at sides, spiculum elongate. Spermathecal
receptaculum (Figs 16L, 17L) strongly swollen, with one erect sclerite; pump slender
and curved; sclerotized spermathecal duct extremely elongate, but base wide, followed
by short slender tube, then with inflated areas. Bursal sclerites (Figs 15H, I, 16H, I)
with two pairs of well-developed bursal sclerites.

Diagnosis. Chinochya gen. nov. differs from Tsouchya gen. nov., Neochya gen. nov.,
Atrachya Chevrolat, and Monolepta Chevrolat based on the following combination of
characters: antennomere II subequal to III in length (Figs 16A, B, 17A, B) (anten-
nomere II much shorter Il in T5ouchya gen. nov. (Fig. 14A, B) and Arrachya (Fig. 3A,
B)); almost closed prothoracic coxal cavities (Fig. 18B) (completely closed prothoracic
coxal cavities in Tsouchya gen. nov. (Fig. 18F) and Taiwanese species of Monolepra
(Fig. 18C), widely open prothoracic coxal cavities in Atrachya (Fig. 18A) and Neochya
(Fig. 18D)); absence of subscutellar impression on the elytra in males (presence of
subscutellar impression on the elytra in those of Atrachya); tarsomere I of front legs
swollen in males (Figs 16], K, 17], K) (not modified in males of other genera); penis
without lateral processes near apex (Figs 16C-E, 17C-E) (with lateral processes in
Neochya gen. nov. (Figs 8C-E, 10C-E, 12C-E)); tectum broad and with apical mar-
gin truncate (Figs 16C, 17C) (tectum elongate with apex deeply bifurcate in Arrachya
(Fig. 3C)), without pair of lateral sclerites (with one pair of lateral sclerites in Zsouchya
gen. nov. (Fig. 14C)); presence of median and lateral endophallic spiculae (Figs 16C,
E, 17C, E) (median and apical endophallic spiculae in ZTsouchya gen. nov. (Fig. 14C,
D); only one type of endophallic spiculae in Neochya gen. nov. (Figs 5C-E, 8C-E,
10C-E, 12C-E); three types of endophallic spiculae in Monolepta); spermatheca with
strongly swollen receptaculum (Fig. 16L, 17L) (slender receptaculum in Neochya gen.
nov. (Figs 5H, 8H, 10H, 12H)), not apically tapering (apically tapering in Neochya
gen. nov.), with one erect sclerite (no erect sclerites in others); ventrite VIII in females
with dense long setae and well sclerotized (Figs 16EF, 17F) (with few setae and weakly
sclerotized in others); two pairs of well-developed bursal sclerites (Figs 16H, I, 17H, I)
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(one pair of bursal sclerites in Zsouchya gen. nov. (Fig. 14H) and Atrachya (Fig. 3H);
reduced in Neochya gen. nov.); nine or ten setae on each gonocoxa, some of them small
(Figs 16G, 17G) (seven or eight setac on each gonocoxa, all long in others).
Etymology. Composed from China and Azrachya to indicate the locality of the
type species. The gender is feminine.
Included species. Chinochya sublata (Gressitt & Kimoto) comb. nov. and C. uni-
Jasciata (Takizawa) comb. nov.

Chinochya sublata (Gressitt & Kimoto, 1963), comb. nov.
Figures 15A-C, 16

Monolepta sublata Gressitt & Kimoto, 1963: 635.

Types. Paratype: 19 (CAS): “Szecuuan, China / NE. of Motauchi / Wanhsien, IX
[p] 27 [h] 48 / 4200-4800 ft. [p, w] // Gresitt & / Djou Collrs. [p, w] // NO. 28 [p,
w] // PARATYPE [P] @ / Monolepta / sublata [h] / Gressitt & Kimoto [p, y]”.

Other material. CHina. Fujian: 19 (KMNH), Chungan, Lower Kuatun,
16.X.1941, leg. T. C. Maa; 233 (TARI), Jiuxianshan (JUAiliLL1), 21.V1.2014, leg.
Y.-T. Chung; 133& (TARI), same locality, 12-17.V1.2015, leg. Y.-T. Chung; Yun-
nan: 333, 19 (TARI), Heinitang (BRI, 6-9.1X.2017, leg. Y.-T. Wang; 384,19
(TARI), Hougiao (J#4#), 12.VI1.2016, leg. Y.-T. Wang; 19 (TARI), same locality,
5.IX.2018, leg. C.-C. Chen; 283 (TARI), Yunfengshan (E&1), 11.VIL.2016, leg.
Y.-T. Wang.

Description. Length 5.3—6.3 mm, width 3.1-3.7 mm. Head, prothorax, and
abdomen yellowish brown; antennae black except two basal antennomeres yellowish
brown; meso- and metathoracic ventrites black; front legs yellowish brown, but tibia
and tarsi darkened; middle and hind legs black; elytra black with one transverse, broad
white band at middle (Fig. 15A-C). Antennae (Fig. 16A) filiform in males, ratio of
length of antennomeres I to XI 1.0:0.4:0.5:1.1:1.0:0.9:0.9:0.8:0.9:0.7 :
0.9; ratio of length to width from antennomere I to XI 3.8:1.6:2.0:4.0:3.6:3.5 :
3.3:3.2:4.0: 4.0 : 4.3; similar in females, ratio of length of antennomeres I to XI
(Fig. 16B) 1.0:0.4:0.4:0.8:0.9:0.8:0.8:0.8: 0.7 : 0.7 : 0.9; ratio of length to
width from antennomere I to X1 3.5:1.9:2.1:3.8:3.9:3.6:3.4:3.5:3.4:3.4 :
4.2. Pronotum 1.67-1.69 times wider than long; lateral margins rounded and api-
cally narrowed, basal margin slightly rounded but slightly depressed at middle, apical
margin truncate; disc with dense, fine punctures, without lateral depressions. Elytra
1.37-1.42 times longer than wide; parallel-sided; disc moderately convex, with dense,
fine punctures; apex truncate. Tarsomere I of front legs swollen in males (Fig. 16]),
but not modified in females (Fig. 16K). Penis (Fig. 16C-E) wide, ca. 4.5 times longer
than wide; lateral margins parallel from base to apical 2/5, then basally narrowed,
apex broadly rounded; with transverse and longitudinal, strongly sclerotized area near
apex, intersecting at middle; tectum weakly sclerotized, elongate from apical 1/10 to
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Figure 15.Habitus of Chinochya sublata and C. unifasciata A C. sublara, male, dorsal view B same, ven-
tral view € same, female, dorsal view D C. unifasciata, holotype, dorsal view E same, ventral view F C.

unifasciata, holotype, labels.

basal 2/5, apex rounded; basally broadened in lateral view; ventral surface with broad
groove from apex to middle. Endophallic spiculae complex: median endophallic spicu-
lae composed of three pairs of different shapes, one pair elongate and with acute api-
ces near middle, another pair hook-like between inner and outer pairs, the last pair
bifurcate at middle; lateral endophallic spiculae composed of transverse row of hook-
like, larger setae ventrally located, small setae dorsally located. Gonocoxae (Fig. 16G)
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Figure 16. Diagnostic characters of Chinochya sublata A antenna, male B antenna, female C aedeagus,
dorsal view D aedeagus, lateral view E aedeagus, ventral view F abdominal ventrite VIII G gonocoxae

H dorsal bursal sclerites | ventral bursal sclerites J protarsi, male K protari, female L spermatheca.

slender, tightly conjunct from apex to apical 2/5; each gonocoxa with ten setae from
apical 1/5 to apex, some setae very small; subapically widened; apex oblique truncate.

Ventrite V111 (Fig. 16F) strongly sclerotized except apex, with a number of long setae
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at sides, short setae along apical margin, spiculum elongate. Spermathecal receptacu-
lum (Fig. 16L) strongly swollen, with one transverse, erect sclerite; pump slender and
curved; sclerotized spermathecal duct extremely elongate, but base extremely wide,
followed by short slender tube, then with inflated areas. Bursal sclerites paired and
well developed, dorsal bursal sclerites larger (Fig. 16H), with one longitudinal row of
eight stout setae; ventral bursal sclerites smaller (Fig. 16]), with one longitudinal row
of seven or eight small denticles.

Diagnosis. Chinochya sublata is similar to C. unifasciata. They cannot be separated
based on their external morphology, however, C. sublata (Fig. 16C-E) differs from C.
unifasciata (Fig. 17C-E) in genitalic characters as follow: median endophallic spiculae
composed of three different pairs of sclerites (only two pairs of sclerites in C. unifas-
ciata); lateral endophallic spiculae transversely arranged (longitudinally arranged in C.
unifasciata); ventral bursa sclerite with seven or eight small denticles (13 or 14 small
denticles in C. unifasciata).

Remarks. Males are here described for the first time. Types on which the original
description was based are all females (Gressitt and Kimoto 1963)

Distribution. South China (Fujian, Sichuan, Yunnan).

Chinochya unifasciata (Takizawa, 1978), comb. nov.
Figures 15D-F 17

Atrachya unifasciata Takizawa, 1978: 132.
Monolepta sublata: Kimoto, 1976: 6 (Taiwan). non Monolepta sublata Gressitt & Ki-
moto, 1963

Types. Holotype & (SEHU) (Fig. 15D-F): “Chitou (% 5H) Chu- / shan Taiwan / 6-7.
VII.1975 / H. Takizawa [p, w] // Holo [h] -type [p] / Atrachya / unifasciata / Takizawa
[h, r] // HOLOTYPE / Appended label by OHARA, IMRAI, KANBE / SUZUKI and
HIRONAGA / 2007 [p, w, with red band along right margin] // 0000003055 / Sys.
Ent / Hokkaido Univ. / Japan [SEHU] [p, w]”.

Other material. Tarwan. Hsinchu: 13 (TARI), Talu trail OK JEEARIE), 24.V1.2009,
leg. Y.-F. Hsu; Maioli: 23 (TARI), Hsuehchien (% 5), 7.V1.2013, leg. W.-B. Yeh;
Kaohsiung: 23'3 (TARI), Chungchihkuan (12 #}), 3.V11.2009, leg. S.-E. Yu & M.-
H. Tsou; Taitung: 19 (TARI), Liyuan (3£[7), 19.V1.2013, leg. B.-X. Guo.

Description. Length 4.9-5.8 mm, width 2.6-3.0 mm. Head, prothorax, and
abdomen yellowish brown; antennae black except two basal antennomeres yellowish
brown; meso- and metathoracic ventrites black; front legs yellowish brown, but tibiae
and tarsi darker; middle and hind legs black; elytra black with one transverse, broad,
white band at middle (Fig. 15D, E). Antennae (Fig. 16A) filiform in males, ratio of
length of antennomeres I to XI 1.0:0.4:0.4:0.9:0.9:0.9:0.9:0.8:0.8:0.7:
0.9; ratio of length to width from antennomere I to X1 3.8:1.8:2.0:3.9:3.4:3.5
:3.6:3.4:3.6:3.3:3.5; similar in females, ratio of length of antennomeres I to XI
(Fig. 17B) 1.0: 0.4:0.5:1.0:1.0: 0.9:0.9:0.9: 0.8 : 0.8 : 0.9; ratio of length to
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Figure 17. Diagnostic characters of Chinochya unifasciata A antenna, male B antenna, female € aedea-
gus, dorsal view D aedeagus, lateral view E aedeagus, ventral view F abdominal ventrite VIII G gonocoxae
H dorsal bursal sclerites | ventral bursal sclerites J protarsi, male K protari, female L spermatheca.

width from antennomere [ to X1 3.8 :1.8:2.1:4.2:3.6:3.3:3.6:3.4:3.3:3.4 :
4.2. Pronotum 1.62-1.67 times wider than long; lateral margins rounded and api-
cally narrowed, basal margin slightly rounded but slightly depressed at middle, apical
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margin truncate; disc with dense fine punctures, without lateral depressions. Elytra
1.51-1.61 times longer than wide; parallel-sided; disc moderately convex, with dense,
fine punctures; apex truncate. Tarsomeres I of front legs swollen in males (Fig. 17]),
but not modified in females (Fig. 17K). Penis (Fig. 17C-E) wide, ca. 4.0 times longer
than wide; lateral margins parallel from base to apical 2/5, then basally narrowed, apex
broadly rounded; with transverse and longitudinal, strongly sclerotized area near apex,
intersecting at middle; tectum weakly sclerotized, elongate from apical 1/8 to basal
1/3, apex rounded; basally broadened in lateral view; ventral surface with broad groove
from apex to middle. Endophallic spiculae complex: median endophallic spiculae com-
posed with two pairs of different shapes, one pair elongate and with acute apices near
middle, outer pair hook-like; lateral endophallic spiculae composed of longitudinal
row of hook-like, larger setae ventrally located, small setae dorsally located. Gonocoxae
(Fig. 17G) slender, tightly conjunct from apex to apical 2/5; each gonocoxa with nine
setae from apical 1/5 to apex, some setae smaller, subapically widened, apex obliquely
truncate. Ventrite VIII (Fig. 17F) strongly sclerotized except apex, with a number of
long setae at sides, short setae along apical margin, spiculum elongate. Spermathecal
receptaculum (Fig. 17L) strongly swollen, with one transverse, erect sclerite; pump
slender and curved; sclerotized spermathecal duct short (broken), but base extremely
wide. Bursal sclerites well developed, dorsal bursal sclerites larger (Fig. 17H), with one
longitudinal row of seven stout setae; the ventral bursal sclerites smaller (Fig. 171), with
one longitudinal row of 13 or 14 small denticles.

Diagnosis. Chinochya unifasciata is similar to C. sublata. They cannot be separated
based on their external morphology, however, C. unifasciata (Fig. 17C-E) differs from
C. sublata (Fig. 16C-E) based on genitalic characters as follow: median endophal-
lic spiculae composed of two pairs of sclerites (three different pairs of sclerites in C.
sublata); lateral endophallic spiculae longitudinally arranged (transversely arranged in
C. sublata); ventral bursa sclerite with 13 or 14 small denticles (seven or eight small
denticles in C. sublata).

Distribution. Widespread but scattered in Taiwan.

Key to genera of Monoleptites with elongate metatarsomere | and species of
Neochya gen. nov. in Taiwan

1 Subscutellar groove on the elytra present in males .... Paleosepharia Laboissiére
- Subscutellar groove on the elytra absent in males.........ccccoeeiiiinnnnnn. 2
2 Tarsomere I of front legs swollen in males (Fig. 16], K; 17], K) ...ccoccvennnne,

.................................................................................... Chinochya gen. nov.
- Tarsomere I not modified in males..........ccooveeiiiininiiiiiiiniiccccee 3
3 Antennomere III longer than IT ..o Tsouchya gen. nov.
- Antennomere I1I subequal or smaller than IT.......ccooiiniiniiininee 4
4 Prothoracic coxal cavities closed (Fig. 18C)................ Monolepta Chevrolat

Prothoracic coxal cavities open (Fig. 18D) ........cc.c........ Neochya gen. nov. 5
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5 Elytra slender (Figs 2D-F, 4), 1.5-1.7x longer than wide, with apices

FOUNAEd .. 6
- Elytra wide (Figs 4, 9), 1.3—1.4x longer than wide, with apices truncate.....7
6 Pronotum and elytra reddish brown (Fig. 2D-F)................. N. tsoui sp. nov.

- Pronotum reddish brown and elytra yellowish brown; or pronotum black and
elytra with basal half black and apical half yellowish brown (Fig. 7) ..............
.............................................................................. N. hirashimai (Kimoto)

7 Elytra parallel sided; punctures on pronotum and elytra coarse......................
......................................................................................... N. chengi sp. nov.

- Elytra with lateral margins rounded; punctures on pronotum reduced and
punctures on elytra fine ......cccoevecereenincrenccnncne N. nitidissima (Chijo)

Figure 18. Prothorax, ventral view A Atrachya menetriesii B Chinochya unifasciata C Monolepta gracilipes
D Neochya nitidissima E Paleosepharia formosana ¥ Tsouchya mediofasciata.
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Figure 19. Elytron, ventral view A Atrachya menetriesii B Chinochya unifasciata € Monolepta gracilipes
D Neochya nitidissima E Paleosepharia formosana ¥ Tsouchya mediofasciata.

Discussion

A number of genera of Monoleptites in Sundaland with elongate metatarsomeres I
were reevaluated and redefined recently, together with new genera, including Arcastes
Baly, 1865 (Hazmi and Wagner 2010c), Luperodes Motschulsky, 1858 (Wagner and Bi-
eneck 2012), Neolepta Jacoby, 1884 (Hazmi and Wagner 2013), Ochralea Clark, 1865
(Hazmi and Wagner 2010a), Orthoneolepta Hazmi & Wagner, 2013, Paraneolepta Haz-
mi & Wagner, 2013, Rubrarcastes Hazmi & Wagner, 2010a. This high supraspecific
diversity occurs in both Oriental and African regions (Wagner 2007). However, no
endemic genera were known in the eastern Palaearctic region, which includes Taiwan.
The present study revealed that high supraspecific diversity may also occur in this area
when more species of Monolepta and Atrachya are studied in detail. In addition, a
number of genera appear in mainland China, Vietnam, Laos, and Thailand, including
Macrima Baly, 1878, Pseudosepharia Laboissiére, 1936, and Desbordelepta Nguyen &
Gémez-Zurita, 2017. They are awaiting redescription and comprehensive revision.

Reliable diagnostic characters for the supraspecific taxonomy of Monoleptites with
elongate metatarsomeres I have been limited. Color patterns are useful for most Ori-
ental genera, but not diagnostic for east Palaearctic genera. This character in most
species of Neochya and Tsouchya is variable, and in N. nitidissima and 1. mediofasciata
it is extremely variable. Although color patterns of Chinochya species are similar, some
species of Monolepta share these patterns, including M. leechi Jacoby, 1890 and M.
maana Gressitt & Kimoto, 1963.
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Prothoracic coxal cavities have been used for diagnosis of genera within this group
of Monoleptites. This character was evaluated in Atrachya menetriesii, all species of
Neochya, Chinochya, Tsouchya, Taiwanese species of Paleosepharia, and Monolepra. It
can be separated into three states: widely open for Azrachya (Fig. 18A) and Neochya
(Fig. 18D), almost closed for Chinochya (Fig. 18B), completely closed for Monolepta
(Fig. 18C), Paleosepharia (Fig. 18E), and Tsouchya (Fig. 18F).

Elytral epipleurae of Paleosepharia (Fig. 19C) are abbreviated before the middle
and this has been considered diagnostic (e.g., Lee 2018). However, interpreting subtle
differences in character states is difficult when comparing it in other related genera
(Fig. 19). It is not diagnostic for distinguishing Paleosepharia from others. In addition,
few female genitalic characters have been used as diagnostic characters. Spermathe-
cae are poorly illustrated, and abdominal ventrites VIII and gonocoxae were usually
ignored in most papers. This study supports the use of these characters as diagnostic
provided that descriptions are supported by good quality illustrations.
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