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Abstract

Three new species of the spider genus Belisana Thorell, 1898 are described based on material collected in Xishuangbanna,
Yunnan, China: Belisana mengla Yao & Li sp. nov. (male, female), Belisana menglun Yao & Li sp. nov. (male), and
Belisana mengyang Yao & Li sp. nov. (male, female), bringing the total Belisana fauna of Xishuangbanna to 12 species.
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Introduction

Pholcidae C.L. Koch, 1850 is among the most species-rich spider families (World Spider Catalog 2019). Belisana
Thorell, 1898 is the second largest genus in Pholcidae, with 122 species documented so far (World Spider Catalog
2019). It ranges from India to the Pacific Islands and from Korea to Australia and is primarily distributed in tropical
and subtropical forests (Huber 2005). The spiders of Belisana include many representatives from different micro-
habitats, e.g., in leaf litter, on the underside of leaves, and in caves (Huber 2005; Chen et al. 2009; Yao et al. 2015).
The latest molecular phylogeny analysis showed that Hantu Huber, 2016 is nested within Belisana but the algorithm
RogueNaRok resolves a monophyletic Belisana (Huber et al. 2018).

Xishuangbanna belongs to the Indo-Burma biodiversity hotspot (Myers 1988). Up to now, 41 species of Belisa-
na have been described from China (World Spider Catalog 2019), of which nine species have been recorded from
Xishuangbanna: B. cas Yao & Li, 2018, B. chenjini Yao & Li, 2018, B. dian Yao & Li, 2018, B. gupian Yao & Li,
2018, B. schwendingeri Huber, 2005, B. yangxiaodongi Yao & Li, 2018, B. zhengi Yao, Pham & Li, 2015, B. meng-
hai Yao & Li, 2019, and B. xishuangbanna Yao & Li, 2019 (Huber 2005; Yao et al. 2015; Yao et al. 2018; Zhao et
al. 2019). High diversity of Belisana in Xishuangbanna may have been resulted from the microhabitat shift from
leaf litter to vegetation canopy (Eberle et al. 2018; Yao et al. 2018) and the shift within Belisana has been confirmed
by the recent molecular data in the phylogeny analysis of Pholcidae (Huber et al. 2018). The aim of this paper is
to describe three new species of Belisana from the Xishuangbanna, bringing the total Belisana fauna of Xishuang-
banna to 12 species.

Material and methods

Specimens were examined and measured with a Leica M205 C stereomicroscope and details were studied with an
Olympus BX51 compound microscope. Images were captured with an Olympus C7070 wide zoom digital camera
(7.1 megapixels) mounted on a Leica M205 C stereomicroscope and were assembled using Helicon Focus 3.10.3
image stacking software (Khmelik ez al. 2006). The left male pedipalp was illustrated (exceptions are indicated in
figure legends). Epigyna were photographed before the dissection. Vulvae were previously treated in a 10% warm
solution of potassium hydroxide (KOH) before illustration. All measurements are given in millimeters. Leg mea-
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surements are shown as: Total length (femur + patella + tibia + metatarsus + tarsus), missing data were coded as ‘—’.
Leg podomeres were measured on their dorsal side. Distribution map was generated with ArcView GIS 3.2 (ESRI
2002). All specimens were preserved in 75% ethanol. Type material is deposited in the Institute of Zoology, Chinese
Academy of Sciences (IZCAS) in Beijing, China (Curator: Jun Chen).

Terminology and taxonomic descriptions follow Huber (2005), except by leg measurements (see above). The
following abbreviations are used in the descriptions: ALE = anterior lateral eye, AME = anterior median eye, PME
= posterior median eye, L/d = length/diameter; used in the illustrations: b = bulb, ba = bulbal apophysis, da = distal
apophysis, e = embolus, ep = epigynal pocket, pa = proximo-lateral apophysis, pp = pore plate, pr = procursus.

Taxonomy
Family Pholcidae C.L. Koch, 1850
Subfamily Pholcinae C.L. Koch, 1850

Genus Belisana Thorell, 1898

Belisana Thorell 1898: 278. Simon 1903: 988. Simon 1909: 81. Deeleman-Reinhold 1986: 46. Huber 2001: 124. Huber 2005:
12.
Type species: Belisana tauricornis Thorell, 1898

Diagnosis and description. See Huber (2005).

Belisana mengla Yao & Li sp. nov.
Figs 1-2

Type material. Holotype: Male (IZCAS Ar39745), Xiaolongha Village, (21°24°19.8”N, 101°37°01.3”E, elevation
801 + 22m), Mengla County, Xishuangbanna, Yannan, China, 30 June 2012, Q. Zhao and Z. Chen leg. Paratype:
1 female (IZCAS Ar39746), same data as holotype.

Etymology. The specific name refers to the type locality and is a noun in apposition.

Diagnosis. This species resembles B. yangxiaodongi Yao & Li, 2018 (see Yao et al. 2018: 255, figs 9-10, 11E,
12E) with similar male chelicerae (Fig. 2D), bulbal apophyses (Fig. 2C) and vulva (Fig. 2B) but can be distin-
guished by presence of dorsal apophysis proximally on pedipalpal femur (arrow in Fig. 1A), absence of spine dis-
tally and membranous flap retrolaterally on procursus (Figs 1A—D), presence of angular distal sclerite retrolaterally
(arrow 1 in Fig. 1D) and large, flat, distal membranous lamella (arrow 2 in Fig. 1D) on procursus, and by presence
of subcuticular teeth on epigynum (Fig. 2A).

Description. Male (holotype): Total length 1.50 (1.61 with clypeus), carapace 0.73 long, 0.63 wide, opistho-
soma 0.77 long, 0.56 wide. Leg I: 11.32 (3.80 + 0.40 + 2.64 + 3.36 + 1.12), leg II: — (2.19 + 0.31 + 2.00 + 2.91
+ ), leg Il missing, leg IV: — (2.10 + 0.50 + 1.75 + 2.35 + —); tibia I L/d: 42. Habitus as in Figs 2E-F. Carapace
and sternum pale, without marks. Legs pale, without darker rings. Opisthosoma pale, without spots. Distance PME-
PME 0.13, diameter PME 0.08, distance PME-ALE 0.03, AME absent. Ocular area not elevated. Thoracic furrow
absent. Clypeus unmodified. Sternum approximately as wide as long (0.64). Chelicerae (Fig. 2D) with pair of small
proximo-lateral apophyses and pair of long, curved distal apophyses each provided with modified seta on its tip
(distance between tips: 0.42). Pedipalps as in Figs 1A-B; coxa unmodified; trochanter with very short retrolatero-
ventral apophysis (arrow in Fig. 1B); femur with small dorsal apophysis proximally (arrow in Fig. 1A); procursus
(Figs 1A-D) simple proximally but complex distally, with angular distal sclerite retrolaterally (arrow 1 in Fig. 1D)
and large, flat, distal membranous lamella (arrow 2 in Fig. 1D); bulb (Fig. 2C) with hooked apophysis and wide
embolus. Retrolateral trichobothria of tibia I at 13% proximally; legs with short vertical setac on metatarsi, without
spines and curved setae; tarsus I with 17 distinct pseudosegments.

Female (IZCAS Ar39746): Similar to male, habitus as in Figs 2G-H. Total length 1.40 (1.52 with clypeus),
carapace 0.68 long, 0.56 wide, opisthosoma 0.72 long, 0.68 wide; tibia I: 1.42; tibia I L/d: 37. Distance PME-PME
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0.14, diameter PME 0.08, distance PME-ALE 0.03, AME absent. Sternum approximately as wide as long (0.58).

Epigynum (Fig. 2A) simple and flat, with pair of pockets 0.47 apart (ep in Figs 2A-B) and several subcuticular

teeth. Vulva (Fig. 2B) with ridge-shaped anterior arch and pair of narrow, curved pore plates far apart.
Distribution. China (Yunnan, type locality; Fig. 7).

Belisana menglun Yao & Li sp. nov.
Figs 34

Type material. Holotype: Male (IZCAS Ar39747), 48 Kilometer Nature Reserve (21°58°42.2”N, 101°19°44.9”E,
elevation 1088 + 12 m), Menglun Town, Mengla County, Xishuangbanna, Yunnan, China, 12 August 2011, G.
Zheng, Q. Zhao and C. Gao leg.

Etymology. The specific name refers to the type locality and is a noun in apposition.

Diagnosis. This species resembles B. colubrina Zhang & Peng, 2011(see Zhang & Peng 2011: 40, fig. 9) with
similar male chelicerae (Fig. 4B) and bulbal apophyses (Fig. 4A) but can be distinguished by presence of large pro-
lateral sclerite distally (arrow 1 in Fig. 3C), bifid prolateral apophysis distally (arrow 2 in Fig. 3C) and small dorsal
membranous process distally (arrow 3 in Fig. 3C) on procursus, and by absence of lateral marks on carapace (Fig.
4C), along with the absence of spots on opisthosoma (Fig. 4C).

Description. Male (holotype): Total length 1.80 (1.89 with clypeus), carapace 0.72 long, 0.70 wide, opistho-
soma 1.08 long, 0.50 wide. Legs I and III missing, leg II: — (3.00 + 0.30 + 2.68 + — + —), leg IV: 6.83 (1.92 + 0.23
+ 1.80 + 2.24 + 0.64). Habitus as in Figs 4C—E. Carapace and sternum pale, without marks. Legs II and IV pale,
without darker rings. Opisthosoma pale, without spots. Distance PME-PME 0.13, diameter PME 0.08, distance
PME-ALE 0.03, AME absent. Ocular area not elevated. Thoracic furrow absent. Clypeus unmodified. Sternum
slightly wider than long (0.62/0.58). Chelicerae (Fig. 4B) with pair of small proximo-lateral apophyses and pair of
long, curved distal apophyses each provided with modified seta on its tip (distance between tips: 0.62). Pedipalps
as in Figs 3A-B; coxa unmodified; trochanter with short retrolatero-ventral apophysis (arrow in Fig. 3A); femur
with small dorsal apophysis proximally (arrow in Fig. 3A); procursus (Figs 3A—-D) simple proximally but complex
distally, with large prolateral sclerite distally (arrow 1 in Fig. 3C), bifid prolateral apophysis distally (arrow 2 in Fig.
3C) and small dorsal membranous process distally (arrow 3 in Fig. 3C); bulb (Fig. 4A) with long curved apophysis
and wide embolus.

Female: Unknown.

Distribution. China (Yunnan, type locality; Fig. 7).

Belisana mengyang Yao & Li sp. nov.
Figs 5-6

Type material. Holotype: Male (IZCAS Ar39748), seasonal rain forest (22°09°45.9”N, 100°52°33.2”E, elevation
862 + 33 m), Mengyang County, Xishuangbanna, Yunnan, China, 22 July 2012, Q. Zhao and Z. Chen leg. Para-
types: 5 males (IZCAS Ar39749-Ar39753) and 2 females (IZCAS Ar39754—Ar39755), same data as holotype.

Etymology. The specific name refers to the type locality and is a noun in apposition.

Diagnosis. This species resembles B. cas Yao & Li, 2018 (see Yao et al. 2018: 250, figs 7-8, 11D, 12D) with
similar male chelicerae (Fig. 6C) and bulbal apophyses (Fig. 6D) but can be distinguished by presence of curved
prolateral sclerite distally (arrow 1 in Fig. 5C) and large retrolateral membranous process distally (arrow 2 in Fig.
5C) on procursus, dorsally strongly protruding procursus (arrow in Fig. 5A), unmodified male pedipalpal coxa (Fig.
5B). The female is recognised by presence of subcuticular teeth on epigynum (Fig. 6A), slightly separated vulval
pore plates (Fig. 6B) and by absence of serrated sclerites on vulva (Fig. 6B).

Description. Male (holotype). Total length 1.39 (1.48 with clypeus), carapace 0.53 long, 0.52 wide, opistho-
soma 0.86 long, 0.55 wide. Leg I: 10.06 (3.60 + 0.31 + 1.40 + 2.25 + 2.50), leg II: 7.64 (2.50 + 0.31 +2.19 + 1.88
+0.76), leg I11: 6.20 (1.60 + 0.31 + 1.25 +2.50 + 0.54), leg I'V: 8.60 (2.50 + 0.25 + 2.00 + 3.20 + 0.65); tibia I L/d:
39. Habitus as in Figs 6E-F. Carapace and sternum pale, without marks. Legs pale, without darker rings. Opistho-
soma pale, without spots. Distance PME-PME 0.08, diameter PME 0.05, distance PME-ALE 0.03, AME absent.
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FIGURE 1. Belisana mengla sp. nov., holotype male. A-B. Pedipalp (A. Prolateral view, arrow points at dorsal apophysis on
pedipalpal femur; B. Retrolateral view, arrow points at retrolatero-ventral apophysis on pedipalpal trochanter); C—D. Distal part
of procursus (C. Prolateral view; D. Retrolateral view, arrow 1 points at angular distal sclerite, arrow 2 points at large, flat, distal
membranous lamella). b = bulb, ba = bulbal apophysis, ¢ = embolus, pr = procursus. Scale bars: 0.02 (A-B), 0.01 (C-D).
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FIGURE 2. Belisana mengla sp. nov., holotype male (C—F) and paratype female (A-B, G-H). A. Epigynum, ventral view; B.
Vulva, dorsal view; C. Bulb, prolateral view; D. Chelicerae, frontal view; E-H. Habitus (E, G. Dorsal view; F. Lateral view; H.
Ventral view). b = bulb, ba = bulbal apophysis, da = distal apophysis, ¢ = embolus, ep = epigynal pocket, pa = proximo-lateral
apophysis, pp = pore plate. Scale bars: 0.10 (A-B), 0.05 (C-D), 0.20 (E-H).
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FIGURE 3. Belisana menglun sp. nov., holotype male. A-B. Flipped right pedipalp (A. Prolateral view, two arrows point at
retrolatero-ventral apophysis on trochanter and dorsal apophysis on femur; B. Retrolateral view); C-D. Distal part of flipped
procursus (C. Prolateral view, arrow 1 points at large prolateral sclerite, arrow 2 points at bifid prolateral apophysis, arrow 3
points at small dorsal membranous process; D. Retrolateral view). b = bulb, ba = bulbal apophysis, ¢ = embolus, pr = procursus.
Scale bars: 0.02 (A-B), 0.01 (C-D).
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FIGURE 4. Belisana menglun sp. nov., holotype male. A. Bulb, prolateral view; B. Chelicerae, frontal view; C—E. Habitus
(C. Dorsal view; D. Lateral view; E. Ventral view). b = bulb, ba = bulbal apophysis, da = distal apophysis, € = embolus, pa =
proximo-lateral apophysis. Scale bars: 0.10 (A-B), 0.20 (C-E).
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FIGURE 5. Belisana mengyang sp. nov., holotype male. A—B. Pedipalp (A. Prolateral view, arrow points at protrusion; B. Ret-
rolateral view, arrow points at retrolatero-ventral apophysis on trochanter); C—D. Distal part of procursus (C. Prolateral view,
arrow | points at curved prolateral sclerite, arrow 2 points at large retrolateral membranous process; D. Retrolateral view). b =
bulb, ba = bulbal apophysis, e = embolus, pr = procursus. Scale bars: 0.02 (A-B), 0.01 (C-D).
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FIGURE 6. Belisana mengyang sp. nov., holotype male (C—F) and paratype female (A-B, G-H). A. Epigynum, ventral view;
B. Vulva, dorsal view; C. Chelicerae, frontal view; D. Bulb, prolateral view; E-H. Habitus (E, G. Dorsal view; F. Lateral view;
H. Ventral view). b = bulb, ba = bulbal apophysis, da = distal apophysis, ¢ = embolus, ep = epigynal pocket, pa = proximo-lateral
apophysis, pp = pore plate. Scale bars: 0.05 (A-D), 0.20 (E-H).
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Ocular area not elevated. Thoracic furrow absent. Clypeus unmodified. Sternum approximately as wide as long
(0.44). Chelicerae (Fig. 6C) with pair of small proximo-lateral apophyses and pair of short distal apophyses (dis-
tance between tips: 0.14). Pedipalps as in Figs SA-B; coxa unmodified; trochanter with short retrolatero-ventral
apophysis (arrow in Fig. 5B); femur without dorsal apophysis proximally; procursus (Figs SA—D) simple proximal-
ly and complex distally, strongly protruding subdistally (arrow in Fig. 5A), with curved prolateral sclerite distally
(arrow 1 in Fig. 5C) and large retrolateral membranous process distally (arrow 2 in Fig. 5C); bulb (Fig. 6D) with
hooked apophysis and simple embolus. Retrolateral trichobothria of tibia I at 23% proximally; legs with short verti-
cal setae on metatarsi, without spines and curved setae; tarsus [ with 12 distinct pseudosegments.

Female (IZCAS Ar39754): Similar to male, habitus as in Figs 6G—H. Total length 1.55 (1.65 with clypeus),
carapace 0.67 long, 0.63 wide, opisthosoma 0.88 long, 0.65 wide; tibia I: 1.37; tibia I L/d: 35. Distance PME-PME
0.09, diameter PME 0.05, distance PME-ALE 0.03, AME absent. Sternum approximately as wide as long (0.56).
Epigynum (Fig. 6A) simple and flat, with pair of pockets 0.12 apart (ep in Figs 6A-B) and several subcuticular
teeth. Vulva (Fig. 6B) with curved anterior arch and pair of strongly curved pore plates.

Variation: Tibia I in four male paratypes (IZCAS Ar39749-Ar39752; leg I missing in [ZCAS Ar39753): 1.33,
1.35,1.37, 1.43. Tibia I in another female paratype (IZCAS Ar39755): 1.40.

Distribution. China (Yunnan, type locality; Fig. 7).

|

g§ﬂ

Yunnan, CHINA L

32
R ¥ 4 VIETNAM

|
20° ,
;sa Kilogtetate ' LAQS i
. » 1&W; 10§

MYANMAR

i

FIGURE 7. Distribution records of three new Belisana species. 1. B. mengla Yao & Li sp. nov.; 2. B. menglun Yao & Li sp.
nov.; 3. B. mengyang Yao & Li sp. nov.
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