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Re-description of six species of Theridiidae from Taiwan

Abstract

This paper redescribes five species of Parasteatoda Archer, 1946 and one species of
Campanicola Yoshida, 2015 from Taiwan. Among these species, four Parasteatoda spe-
cies are reported in Taiwan for the first time, namely P. asiatica (Bosenberg and Strand
1906), P. culicivora (Bosenberg and Strand 1906), P. ducta (Zhu 1998), and P. transi-
pora (Zhu and Zhang 1992). Furthermore, the male of P. quadrimaculata (Yoshida et
al. 2000) is described for the first time. On the other hand, we report the rediscovery of
Campanicola ferrumequina (Bosenberg and Strand 1906). Both sexes of the aforemen-
tioned species are redescribed and photographed in order to facilitate future taxonomic

studies of Taiwanese spiders.
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Introduction

The genus Parasteatoda Archer,
1946 represents a group of comb-footed
spiders with 43 species distributed across
Asia, Europe, and New Guinea (World
Spider Catalog 2023). Yoshida (2015)
reclassified some species from Paraste-
atoda into a new genus, Campanicola,
predominantly occurring in Taiwan and
China (World Spider Catalog 2023).
Currently, six Parasteatoda species and
three Campanicola species are recorded
in Taiwan (Yoshida 2015). Through our
collection and examination of specimens
of these genera, we discovered four
new records of Parasteatoda in Tai-
wan, namely P. asiatica (Bosenberg and
Strand 1906), P. culicivora (Bdsenberg
and Strand 1906), P. ducta (Zhu 1998),
and P. transipora (Zhu and Zhang 1992).

Additionally, the male of P. quadrimac-

UefHER : 2023411 H 6 H
B HER - 2024 428 H 22 H

ulata (Yoshida et al. 2000) is described
for the first time. Chu and Okuma (1974)
and Chen (1996) documented the occur-
rence of C. ferrumequina (Bdsenberg
and Strand 1906) in Taiwan, but Yoshida
(2015) contended that these records were
cases of misidentification, thus dismiss-
ing the species’ existence on the island.
Recently, we managed to re-discover
Taiwanese populations of C. ferrumequi-
na, confirming its occurrence in Taiwan.
In summary, five Parasteatoda species
and one Campanicola species from Tai-
wan are discussed, and both sexes of the
aforementioned species were redescribed

in this paper.

Materials and methods

The specimens were collected by
sweep nets or through visual searches in

their habitats (rock walls, trees, grasses



and artificial structures) in Taiwan. All
specimens were preserved in 70% eth-
anol and deposited at National Chung
Hsing University. Specimens were ex-
amined, measured, and photographed
using a Nikon SMZ800N microscope
with SAGE VISION SGview (SAGE
VISION Co., Ltd.). Genital photos of the
specimens were taken by a Leica M205C
microscope with the Focus Stacking Au-
tomatic Microphotograph System (TORI
FOCUS). Multifocal plane images were
stacked using Helicon Focus version
7.5.1 (Helicon Soft Ltd.). The epigynum
of females was dissected and cleaned in
a warm 10% KOH solution to examine
its inner genital structure.

All measurements are given in mil-
limeters (mm). The measurements of the
legs were shown as: total length (femur,
patella and tibia, metatarsus, tarsus). Ab-
breviations used in this paper were: ALE,
anterior lateral eye; AME, anterior medi-
an eye; PLE, posterior lateral eye; PME,

posterior median eye; C, conductor; CD,
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copulatory duct; CP, copulatory pore; Cy,
cymbium; E, embolus; FD, fertilization
duct; S, spermatheca; St, subtegulum; T,

tegulum; Ti, tibia.

Results

Campanicola ferrumequina (Bosen-
berg and Strand 1906)

(Fig. 1)
Theridion ferrum-equinum: Bosenberg
and Strand, 1906, p. 139, pl. 12, f. 261.
Theridion ferrumequinum: Saito, 1959, p.
70, f. 65A—C; Chu and Okuma, 1974, p.
39.
Achaearanea ferrumequina: Yoshida,
1983, p. 40 (Transferred from Therid-
ion); Yaginuma, 1986, p. 34, f. 19.8;
Chen, 1996, p. 126; Zhu, 1998, p. 99, f.
56A—C; Song, Zhu and Chen, 1999, p.
90, f. 39G-H; Yoshida, 2000, p. 140, f.
4-7; Namkung, 2003, p. 87, f. 13.3a-b;
Yoshida, 2003, p. 102, f. 250-253, 574;
Yin et al., 2012, p. 255, f. 84a—e.
Parasteatoda ferrumequina: Yoshida,

2008, p. 39 (Transferred from Achaeara-



BIEEYSEMZ TW J. of Biodivers.27(1):1-29, 2025

nea); Yoshida, 2009, p. 382, f. 258-259.
Campanicola ferrumequina: Yoshida,
2015, p. 33 (Transferred from Paraste-
atoda); Li et al., 2021, p. 101, f. 4A-H,
5A-F, 6A—C. Kim, 2021, p. 29.

Specimens examined. 13, 299 (ABA-
RA 03587-03589), 20 Jan. 2022,
Chang-Lin Chung leg., Nanan Waterfall,
Zhuoxi Township, Hualien County; 499
(ABARA 04310-04313), 23 Jul. 2022,
Kuang-Ping Yu leg., Fuyuan National
Forest Recreation Area, Ruisui Town-

ship, Hualien County.

Diagnosis. This species is similar to C.
tanakai Yoshida, 2015 in body shape,
coloration and shape of palp organ. C.
ferrumequina can be distinguished from
the latter by a horseshoe-shaped epigy-
num (in contrast to the two brackets-like
structures in C. tanakai), shorter and
doubly twisted copulatory ducts (longer
and twisted four times in C. tanakai), and

conductor of male palp organ moderately

curved (largely curved in C. tanakai).

Description Female (ABARA 04310).
Body length 2.32. Carapace length 1.04,
width 0.87. Abdomen length 1.47, width
1.30, height 1.19. Leg formula: 1, IV, II,
III. Leg 1 4.16 (1.33, 1.29, 0.96, 0.58).
Leg IT 3.12 (1.02, 0.96, 0.63, 0.51). Leg
III 2.42 (0.78, 0.72, 0.50, 0.42). Leg IV
3.54 (1.11, 1.07, 0.81, 0.55). Diameters
of eyes: AME 0.10, ALE 0.10, PME 0.10,
PLE 0.10. Interdistances of eyes: AME-
AME 0.02, AME-ALE 0.04, PME-PME
0.08, PME-PLE 0.03. Clypeus height
0.16. Carapace oval, yellowish brown,
with a circular thoracic groove. Cheli-
cerae, maxillae and labium yellowish
brown. Sternum yellowish brown with
marginal black flecks. Legs yellowish
brown with indistinct dusky rings. Dor-
sum of abdomen black with circular and
lineate white pigments. Venter of abdo-
men grayish brown with blackish flecks
and white pigments. Spinnerets sur-

rounded with blackish ring (Fig. la—c).



Epigynum horseshoe-shaped. Copulatory
ducts thin and long, twisted twice (Fig.
1d—e).

Male (ABARA 03589). Body
length 2.30. Carapace length 1.10, width
1.01. Abdomen length 1.54, width 1.15,
height 1.19. Leg formula: I, II, IV, IIL
Leg I 5.06 (1.62, 1.60, 1.16, 0.68). Leg
IT 3.69 (1.20, 1.17, 0.78, 0.54). Leg III
2.62 (0.86, 0.78, 0.54, 0.44). Leg IV 3.60
(1.26, 1.23, 0.70, 0.41). Diameters of
eyes: AME 0.10, ALE 0.10, PME 0.10,
PLE 0.10. Interdistances of eyes: AME-
AME 0.03, AME-ALE 0.04, PME-PME
0.07, PME-PLE 0.04. Clypeus height
0.17. Coloration similar to female (Fig.
1f-h). Conductor tip long and curved,
with helical lines (Fig. 1i-k).

Distribution. Taiwan (Hualien), China,

Japan, Korea.

Remarks. C. ferrumequina was previ-

ously recorded in Taiwan by Chu and
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Okuma (1974) and Chen (1996). How-
ever, Yoshida (2015) suggested that these
records seem to be cases of misidentifi-
cation. He regarded specimens from Tai-
wan as belonging to other Campanicola
species, leading to the conclusion that C.
ferrumequina is not distributed in Tai-
wan. Contrary to this, we rediscovered

this species in Hualien County.

Parasteatoda asiatica (Bosenberg
and Strand 1906)

(Fig. 2)
Achaea asiatica: Bosenberg and Strand,
1906, p. 148, pl. 12, f. 278.
Achaearanea asiatica: Yaginuma, 1986,
p. 33, . 19.7; Zhu, 1998, p. 96, f. S6A-E;
Yoshida, 2000, p. 143, f. 14-16; Nam-
kung, 2003, p. 92, f. 13.8a-b; Yoshida,
2003, p. 105, f. 260-262; Yin et al.,
2012, p. 246, f. 77a—g.
Achaearanea asiaticus: Song, Zhu and
Chen, 1999, p. 86, f. 38C-D, K-L.
Parasteatoda asiatica: Yoshida, 2008,

p. 39 (Transferred from Achaearanea);
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Yoshida, 2009, p. 382, f. 250-251; Kim,
2021, p. 99, f. 41A-1.

Specimens examined. 19 (ABA-
RA _04653), 02 Sep. 2022, 243, 299
(ABARA 04701-04704), 01 Nov. 2022,
Yu-Ming Huang leg., Tianzi Village,

Zhushan Township, Nantou County.

Diagnosis. This species is similar to
males of Nihonhimea japonica (Bdsen-
berg and Strand 1906) in body shape
and coloration. P. asiatica can be distin-
guished from the latter by the S-shaped
copulatory ducts of females (larger cop-
ulatory pore and curved copulatory ducts
in N. japonica), and the conductor tip of
the male palp organ has a twist (without

a twist in N. japonica).

Description. Female (ABARA_04653).
Body length 2.06. Carapace length 0.84,
width 0.71. Abdomen length 1.35, width
1.19, height 1.25. Leg formula: I, 1V, II,
III. Leg 1T 3.35 (1.01, 0.99, 0.86, 0.49).

Leg I1 2.91 (1.03, 0.82, 0.64, 0.42). Leg
I 2.09 (0.63, 0.56, 0.50, 0.40). Leg IV
3.19 (0.98, 0.96, 0.78, 0.47). Diameters
of eyes: AME 0.08, ALE 0.08, PME 0.08,
PLE 0.08. Interdistances of eyes: AME-
AME 0.08, AME-ALE 0.03, PME-PME
0.09, PME-PLE 0.03. Clypeus height
0.11. Carapace oval, orange; eye region
black. Chelicerae, maxillae, labium
and sternum orange. Pedipalps orange;
tibia, metatarsi and tarsi brown. Legs
orange; patella, tibia, metatarsi and tarsi
brown. Abdomen yellow, with blackish
and whitish flecks. Spinnerets surround-
ed with two blackish spots (Fig. a—c).
Epigynum orange. Copulatory ducts

S-shaped (Fig. 2d—e).

Male (ABARA 04701). Body
length 1.69. Carapace length 0.85, width
0.69. Abdomen length 0.98, width 0.72,
height 0.77. Leg formula: I, II, IV, IIL
Leg 1 3.93 (1.22, 1.19, 1.01, 0.51). Leg
IT 2.64 (0.82, 0.80, 0.62, 0.40). Leg III
1.98 (0.65, 0.55, 0.42, 0.36). Leg IV 2.71



(0.87, 0.81, 0.63, 0.40). Diameters of
eyes: AME 0.08, ALE 0.08, PME 0.08,
PLE 0.08. Interdistances of eyes: AME-
AME 0.07, AME-ALE 0.03, PME-PME
0.08, PME-PLE 0.04. Clypeus height
0.11. Coloration similar to female (Fig.
2f-h). Conductor tapering to tip (Fig. 2i—
k).

Distribution. Taiwan (Nantou), China,

Japan, Korea.

Parasteatoda culicivora (Bosenberg

and Strand 1906)

(Fig. 3)
Theridion culicivorum: Bdsenberg and
Strand, 1906, p. 143, pl. 12, f. 297.
Achaearanea culicivorum: Yoshida,
1983, p. 40 (Transferred male from 7he-
ridion).
Achaearanea culicivora: Yaginuma,
1986, p. 33, f. 19.4; Yoshida, 2000, p.
146, f. 32-36; Yoshida, 2003, p. 111, f.
278-282, 580.

Parasteatoda culicivora: Yoshida, 2008,
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p. 39 (Transferred from Achaearanea);
Yoshida, 2009, p. 380, f. 234-235;
Yoshida, 2016, p. 18; Kim, 2021, p. 101,
f. 42A-F, pl. 19

Specimens examined. 299
(ABARA 00609, 00617), 22 Jul. 2019,
Wei-Zhe Tseng leg., 14, 299 (ABA-
RA 03579-03580, 03592), 11 Dec.
2011, Yu-Ming Huang leg., Cingtonglin,
Wufeng District, Taichung City; 19
(ABARA 00660), 11 Jul. 2019, An-
ansi Brigade leg., Lovers Lake Park,
Anle District, Keelung City; 1J(ABA-
RA_00663), 25 Jul. 2019, 13, 19 (ABA-
RA 01235, 01243), 19-20 Oct. 2019,
Anansi Brigade leg., Bogongkeng, Sanyi
Township, Miaoli County; 19 (ABA-
RA _01681), 15 Aug. 2019, Hsiu-Chou
Chung leg., Chinan National Forest Rec-
reation Area, Shoufeng Township, Hual-
ien County; 14, 19 (ABARA 03607,
03675), 03 Feb. 2022, Pin-Huang Hsu
leg., Denggong Road, Tamsui Distinct,
New Taipei City; 19 (ABARA 03619),
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28 Feb. 2022, Yu-Ming Huang leg.,
Dacun 5-1 trail, Peitung District, Tai-
chung City; 14, 19 (ABARA_03621,
04513), 19 Feb. 2022, Yu-Ming Huang
leg., Xinhua Experimental Forest Sta-
tion, Xinhua District, Tainan City; 1J
(ABARA 3868), 07 May 2022, Ting-
Kuan Lin leg., Duona, Liouguei Dis-
trict, Kaohsiung City; 2J, 499 (ABA-
RA 03751-03752, 03897-03900), 25
Mar. 2022, Anansi Brigade leg., Beipu
Village, Beipu Township, Hsinchu Coun-
ty; 299 (ABARA 03939-03940), 25
Mar. 2022, Anansi Brigade leg., Matai
trail, Jianshi Township, Hsinchu County;
588,799 (ABARA 04177, 04250—
04251, 04287-04291, 04298-04301),
06—07 Jul. 2022, Anansi Brigade leg.,
299 (ABARA 04775-04776), 12 Jan.
2023, Yu-Chun Hsiao leg., Shuangliu
Forest Recreation Area, Shizi Town-
ship, Pingtung County; 13, 19 (ABA-
RA 04294-04295), 25 Jan. 2018,
Kuang-Ping Yu leg., Changshou Road,

Gushan District, Kaohsiung City; 13

(ABARA 04351), 03 Aug. 2022, 13,
299 (ABARA _04678-04679, 04693),
28 Sep. 2022, Yu-Ming Huang leg., Met-
ropolitan Park, Xitung District, Taichung
City; 299 (TESRI_Arl1411-1412), 22
Jul. 2015, Ying-Yuan Lo leg., Paoma
trail, Jiaoxi Township, Yilan County;
599 (TESRI_LT042-046), 17 Mar
2018, Ying-Yuan Lo leg., Lantan trail,

East District, Chiayi County.

Diagnosis. This species is similar to
P. kentingensis (Yoshida 2015) and P.
ryukyu (Yoshida 2000) in body shape and
coloration. P. culicivora and P. kentin-
gensis have longer copulatory ducts
and larger copulatory pores in females,
while P. ryukyu with shorter copulatory
ducts and smaller copulatory pores. The
turning of copulatory ducts is angular in
P. culicivora and P. kentingensis, while
a round and large curve is in P. ryukyu.
The ducts of P. kentingensis are more
curved under the posterior edge than P.

culicivora. The basal part of the male



embolus is not segmented in P. culicivo-

ra (segmented in P. kentingensis and P.

ryukyu).

Description. Female (ABARA_04693).
Body length 4.80. Carapace length 1.78,
width 1.41. Abdomen length 3.51, width
2.96, height 3.21. Leg formula: I, IV, II,
III. Leg 1 9.06 (2.80, 2.51, 2.76, 0.99).
Leg IT 5.89 (1.84, 1.72, 1.63, 0.70). Leg
I 4.04 (1.26, 1.17, 1.00, 0.61). Leg IV
6.58 (2.33, 1.88, 1.64, 0.73). Diameters
of eyes: AME 0.12, ALE 0.11, PME 0.12,
PLE 0.12. Interdistances of eyes: AME-
AME 0.05, AME-ALE 0.04, PME-PME
1.00, PME-PLE 0.05. Clypeus height
0.29. Carapace oval, with a circular tho-
racic groove, dusky brown. Chelicerae,
maxillae and labium brown with dusky
flecks. Sternum yellowish brown. Legs
brown with distal dusky rings. Abdo-
men dusky brown with white pigments,
black flecks. Spinnerets surrounded
with a circular blackish ring (Fig. 3a—c).

Epigynum brown with large copulatory

10
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pore and conspicuous sclerotized poste-
rior edge. Copulatory ducts with largely
curved under the posterior edge, the turn-

ing of copulatory ducts angular (Fig. 3d—
e).

Male (ABARA 04679). Body
length 2.44. Carapace length 1.25, width
1.04. Abdomen length 1.23, width 1.19,
height 1.36. Leg formula: I, II, IV, IIL.
Leg I 5.38 (1.58, 1.55, 1.62, 0.63). Leg
IT 3.50 (1.02, 1.01, 0.96, 0.51). Leg III
2.56 (0.80, 0.70, 0.66, 0.40). Leg IV 3.21
(1.02, 0.99, 0.77, 0.43). Diameters of
eyes: AME 0.10, ALE 0.09, PME 0.10,
PLE 0.10. Interdistances of eyes: AME-
AME 0.06, AME-ALE 0.03, PME-PME
1.00, PME-PLE 0.05. Clypeus height
0.19. Coloration similar to female (Fig.
3f-h). The upper part of conductor bulg-
ing and bending into nearly right angle
form in retrolateral view (Fig. 3k). Em-
bolus thin and long, the basal part of em-

bolus not segmented (Fig. 3i-k).
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Distribution. Taiwan (widespread in
low-altitude mountains), China, Japan,

Korea.

Parasteatoda ducta (Zhu 1998)
(Fig. 4)
Achaearanea ducta: Zhu, 1998, p. 107,
f. 64A—C; Song, Zhu and Chen, 1999, p.
90, f. 39E-F.
Parasteatoda ducta: Yoshida, 2008, p.
39 (Transferred from Achaearanea); Li

etal., 2021,p. 112, f. 12-14, 15C, D.

Specimens examined. 299 (ABA-
RA 03437, 03454), 31 Jan. 2021, 299
(ABARA 03608-03609), 08 Nov. 2021,
Chang-Lin Chung leg., 24J (ABA-
RA 04178, 04249), 07 Jul. 2022, Yu-
Ming Huang, Li Liu and Li-Ping Wang
leg., Shuangliu Forest Recreation Area,
Shizi Township, Pingtung County; 29 9
(ABARA 03893-03894), 16 Mar. 2022,
Li Liu leg., Lover’s Gorge Waterfall,
Maolin District, Kaohsiung City; 19
(ABARA 04093), 20 Jun. 2022, Yu-

11

Ming Huang leg., Dingbenzai, Zhuqi
Township, Chiayi County; 399 (ABA-
RA 04507-04509), 23 Aug. 2022, Ting-
Kuan Lin leg., Wujie reservoir, Renai
Township, Nantou County; 299 (ABA-
RA 04768-04769), 22 Jan. 2023, Yu-
Ming Huang leg., White Deer Suspen-
sion Bridge, Heping District, Taichung
City; 299 (ABARA 04833-04834), 13
Apr. 2023, Yu-Ming Huang leg., Fenqi-
hu, Zhuqi Township, Chiayi County.

Diagnosis. This species is similar to P.
transipora in the body shape and shape
of the palp organ. P. ducta can be dis-
tinguished from the latter by the twist-
ed-roll-shaped copulatory ducts (two
copulatory ducts overlapping in P. tran-
sipora), and the conductor of the male
palp organ slender with a sharp tip (wider

in P. transipora).

Description. Female (ABARA_04709).
Body length 2.01. Carapace length 0.82,
width 0.69. Abdomen length 1.23, width



1.17, height 1.09. Leg formula: I, IV, II,
III. Leg 1 2.71 (0.91, 0.80, 0.58, 0.42).
Leg I 2.01 (0.62, 0.61, 0.40, 0.38). Leg
I 1.62 (0.50, 0.45, 0.37, 0.30). Leg IV
2.47 (0.83, 0.74, 0.48, 0.42). Diameters
of eyes: AME 0.08, ALE 0.08, PME 0.08,
PLE 0.08. Interdistances of eyes: AME-
AME 0.04, AME-ALE 0.03, PME-PME
0.05, PME-PLE 0.04. Clypeus height
0.12. Carapace oval, yellowish brown.
Chelicerae, maxillae, labium and ster-
num yellowish brown. Leg white to light
yellow, patella, tibia, metatarsus and tar-
sus yellow with dark brown ring. Abdo-
men brownish black, dorsum of abdomen
with a discontinuous white band near the
midpoint and contains occasional white
spots. Spinnerets yellow surrounded with
blackish ring (Fig. 4a—c). Copulatory
ducts long, twisted-roll-shaped, surround
spermathecae. Fertilization ducts long

and thin (Fig. 4d—e).

Male (ABARA 04178). Body

length 1.32. Carapace length 0.73, width

12
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0.61. Abdomen length 0.91, width 0.63,
height 0.61. Leg formula: I, IV, II, IIL.
Leg I 2.65 (0.87, 0.83, 0.59, 0.36). Leg
IT 1.90 (0.59, 0.57, 0.44, 0.30). Leg III
1.52 (0.51, 0.45, 0.29, 0.27). Leg IV 2.03
(0.67, 0.65, 0.40, 0.31). Diameters of
eyes: AME 0.08, ALE 0.08, PME 0.08,
PLE 0.08. Interdistances of eyes: AME-
AME 0.05, AME-ALE 0.03, PME-PME
0.07, PME-PLE 0.04. Clypeus height
0.12. Coloration of males is lighter than
females. Other characteristics are sim-
ilar to female (Fig. 4f~h). Palps scoop-
shaped, embolus long and bends more
than one round, distal part thin. Conduc-

tor long and tapering (Fig. 4i-k).

Distribution. Taiwan (Taichung, Nantou,

Chiayi, Kaohsiung and Pingtung), China.

Parasteatoda transipora (Zhu and

Zhang 1992)

(Fig. 5)
Theridion transiporum: Zhu and Zhang,

1992, p. 27, f. TA-C.
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Achaearanea transipora: Zhu, 1998, p.
91, f. 52A-E (Transferred from Theridi-
on); Song, Zhu and Chen, 1999, p. 95, f.
44A-D.

Parasteatoda transipora: Yoshida, 2008,

p. 39 (Transferred from Achaearanea).

Specimens examined. 399 (ABA-
RA 03473, 03477-03478), 15 Nov.
2021, Yu-Ming Huang and Pin-Huang
Hsu leg., Shichuan Village, Cao-
tun Township, Nantou County; 19
(ABARA 03575), 29 Oct. 2021, Yu-
Ming Huang and Pin-Huang Hsu leg.,
Giaokeng, Taiping District, Taichung
City; 19 (ABARA 03590), 03 Oct.
2020, Li-Jing Huang leg., Sapodang,
Xiulin Township, Hualien County;
19 (ABARA 04675), 08 Nov. 2021,
Chang-Lin Chung leg., 299 (ABA-
RA 03617-03618), 23 Dec. 2021, Yu-
Ming Huang leg., 19 (ABARA 04292),
06 Jul. 2022, Yu-Ming Huang, Li Liu
and Li-Ping Wang leg., 19 (ABA-
RA 04777), 12 Jan. 2022, Yu-Chun
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Hsiao leg., Shuangliu Forest Recreation
Area, Shizi Township, Pingtung County;
19 (ABARA 03622), 19 Feb. 2022, Yu-
Ming Huang leg., Xinhua Experimental
Forest Station , Xinhua District, Tain-
an City; 19 (ABARA 03629), 09 Jul.
2020, Pin-Huang Hsu leg., Shixiangshan
Farm, Wufeng District, Taichung city;
399 (ABARA _03748-03750), 25 Mar.
2022, Anansi Brigade leg., Beipu Vil-
lage, Beipu Township, Hsinchu County;
19 (ABARA 04176), 08 Apr. 2022,
Yu-Ming Huang leg., Dabaisha, Lyudao
Township, Taitung County; 299 (ABA-
RA 04500-04501), 09 Apr. 2022, Yu-
Ming Huang leg., Lyudao Lighthouse,
Lyudao Township, Taitung County; 17,
19 (ABARA 04709-04710), 19 Sep.
2022, Yu-Ming Huang leg., Toushe Res-
ervoir, Yuchi Township, Nantou Coun-
ty; 19 (TESRI_Ar2378), 23 Jun. 2017,
Chung-Sheng Huang leg., Jufenershan,
Guoxing Township, Nantou County; 13
(TESRI_Ar5174), 13 May 2020, Chi-

Chun Liao leg., Sun Moon Lake Antique



Assam Tea Farm, Yuchi Township, Nan-
tou County; 14 (TESRI_ Ar8101), 11
Aug. 2021, Chi Wei leg., Dongyue, Nan-

ao Township, Yilan County.

Diagnosis. This species is similar to P.
cingulata (Zhu 1998) in body shape and
coloration. P. transipora can be distin-
guished from the latter by the overlap of
two copulatory ducts in females (sepa-
rated in P. cingulata). The shape of male
palp organs of P. transipora are oval
(round in P. cingulata), and conductor

wide and long (longer in P. cingulata).

Description. Female (ABARA_04709).
Body length 2.85. Carapace length 1.24,
width 0.98. Abdomen length 2.24, width
1.99, height 1.73. Leg formula: 1, IV, II,
III. Leg I 5.31 (1.75, 1.57, 1.38, 0.61).
Leg II 3.44 (1.10, 1.00, 0.84, 0.50). Leg
I 2.44 (0.72, 0.71, 0.58, 0.43). Leg IV
4.07 (1.44, 1.26, 0.93, 0.44). Diameters
of eyes: AME 0.09, ALE 0.09, PME 0.09,

PLE 0.09. Interdistances of eyes: AME-
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AME 0.07, AME-ALE 0.03, PME-PME
0.09, PME-PLE 0.06. Clypeus height
0.20. Carapace oval, with a circular tho-
racic groove; clypeus concave. Carapace,
chelicerae, maxillae, labium and sternum
blackish brown. Legs white to yellow
with black rings. Abdomen yellowish
brown to blackish brown, with white
pigments. Spinnerets brown surrounded
with black ring (Fig. 5a—c). Epigynum
yellowish brown, copulatory pore large,
with a protrusion at the posterior middle
of copulatory pore. Copulatory ducts
from wide to narrow, curved as circular
shape at the base, circular part of two
copulatory ducts overlap together (Fig.

5d—e).

Male (ABARA 04710). Body
length 0.93. Carapace length 0.73, width
0.39. Abdomen length 0.89, width 0.41,
height 0.47. Leg formula: I, II, IV, IIL
Leg 1 2.42 (0.76, 0.75, 0.54, 0.37). Leg
IT 1.68 (0.52, 0.52, 0.33, 031). Leg III
1.29 (0.44, 0.35, 0.26, 0.24). Leg IV 1.64
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(0.52, 0.51, 0.32, 0.29). Diameters of
eyes: AME 0.08, ALE 0.08, PME 0.08,
PLE 0.08. Interdistances of eyes: AME-
AME 0.03, AME-ALE 0.02, PME-PME
0.07, PME-PLE 0.04. Clypeus height
0.19. Coloration similar to female (Fig.
5f-h). Embolus long and bends more
than one round, distal part thin. Conduc-

tor long, distal part flat (Fig. 5i-k).

Distribution. Taiwan (Hsinchu, Taic-
hung, Nantou, Tainan, Pingtung, Yilan,

Hualien and Taitung), China.

Parasteatoda quadrimaculata

(Yoshida et al. 2000)

(Fig. 6)
Achaearanea quadrimaculata: Yoshida
et al. 2000, p. 130, f. 32-35.
Parasteatoda quadrimaculata: Yoshida,
2008, p. 39 (Transferred from Achaeara-
nea); Yoshida, 2015, p. 33

Specimens examined. 19 (ABA-
RA 03476), 16 Nov. 2021, Yu-Ming
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Huang and Pin-Huang Hsu leg., Kengk-
ou Village, Wufeng District, Taichung
City; 19 (ABARA 03824), 06 Apr.
2022, Yu-Ming Hung leg., Chunghai
Bridge, Lanyu Island, Taitung County;
14 (ABARA_ 04187), 03 Apr. 2021,
Chang-Lin Chung leg., Matai trail, Ji-
anshi Township, Hsinchu County; 19
(ABARA 04341), 06 Jul. 2022, Yu-
Ming Huang, Li Liu and Li-Ping Wang
leg., Shuangliu Forest Recreation Area,
Shizi Township, Pingtung County; 17,
19 (ABARA 04612-04613), 02 Dec.
2017, Han-Po Chang leg., Zhishan Yan,
Shilin District, Taipei City; 19 (ABA-
RA 04614), 18 Feb. 2018, Kuang-
Ping Yu leg., Tzaishan, Gushan District,
Kaohsiung City; 299 (TESRI_Ar0047-
0048), 12 Jul. 2012, Yin-Yuan Lo leg.,
Wushikeng, Heping District, Taichung
City.

Diagnosis. This species is similar to oth-
er Parasteatoda species in body shape.

P. quadrimaculata can be distinguished



from congeneric species by the thick and
short female copulatory ducts (longer in
other Parasteatoda species) and male
embolus embedded within the conductor
(embolus embedded within the conductor

in other Parasteatoda species).

Description. Female (ABARA 04341).
Body length 3.26. Carapace length 1.46,
width 1.28. Abdomen length 2.08, width
1.87, height 1.72. Leg formula: 1, 1V, II,
III. Leg I 7.02 (2.11, 2.32, 1.84, 0.75).
Leg I1 5.16 (1.67, 1.66, 1.22, 0.61). Leg
T 3.82 (1.24, 1.09, 0.99, 0.50). Leg IV
5.26 (1.69, 1.73, 1.23, 0.61). Diameters
of eyes: AME 0.09, ALE 0.09, PME 0.10,
PLE 0.10. Interdistances of eyes: AME-
AME 0.08, AME-ALE 0.05, PME-PME
0.10, PME-PLE 0.07. Clypeus height
0.23. Carapace oval, with a circular tho-
racic groove; clypeus concave. Carapace,
chelicerae, maxillae, labium and sternum
yellowish brown. Legs yellowish brown;
patella, tibia, metatarsi and tarsi dusky

brown. Dorsum of abdomen blackish
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brown, with four white spots in the front,
back, left, and right; Venter of abdomen
yellowish white (Fig. 6a—c). Epigynum
brown. Copulatory ducts thick and short.
Spermathecae relatively large, ellipse

shaped (Fig. 6d—e).

Male (ABARA 04187). Body
length 2.52. Carapace length 1.10, width
1.02. Abdomen length 1.57, width 1.16,
height 1.22. Leg formula: I, II, IV, IIL
Leg I 7.16 (2.18, 2.30, 1.93, 0.75). Leg
IT 5.60 (1.75, 1.72, 1.43, 0.70). Leg III
3.7 (1.18, 1.07, 0.93, 0.52). Leg IV 4.73
(1.49, 1.41, 1.13, 0.54). Diameters of
eyes: AME 0.11, ALE 0.11, PME 0.11,
PLE 0.11. Interdistances of eyes: AME-
AME 0.05, AME-ALE 0.03, PME-PME
0.07, PME-PLE 0.05. Clypeus height
0.15. Coloration similar to female (Fig.
6f—h). Embolus black, short, with sharp
tip. Conductor translucent, spoon shaped.
Embolus not embedded within conductor

(Fig. 6i-k).
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Distribution. Taiwan (Taipei, Hsinchu,
Taichung, Kaohsiung and Pingtung,

Lanyu Island)

Remarks. This species differs from other
Parasteatoda species in terms of color-
ation and genital organs. Our molecular
data (unpublished) confirmed that the
female and male specimens belong to
the same species and also suggest that it
may not belong to the genus Parasteato-
da. However, given the uncertainty sur-
rounding its accurate generic classifica-
tion, we have chosen to retain its current

taxonomic status to maintain stability.

Discussion

In this study, we redescribe six ther-
idiid species from Taiwan, including four
newly recorded Parasteatoda species,
the first morphological description of
male P. quadrimaculata, as well as the
rediscovered Campanicola ferrumequi-
na. Detailed morphological descriptions

and photographs are provided for each
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species.

C. ferrumequina and P. asiatica
have been recorded in China, Japan, and
Korea, while P. ducta and P. transipora
are only known from China. Although
we did not examine specimens from oth-
er countries, the specimens from Taiwan
can be easily identified based on previ-
ous morphological descriptions (Zhu and
Zhang 1992; Zhu 1998; Song et al. 1999;
Namkung 2003; Yoshida 2000, 2003,
2009; Yin et al. 2012; Kim 2021; Li et
al. 2021). Furthermore, their ecological
behaviors are consistent with previous
studies. P. asiatica is typically found in-
habiting the undersides of leaves, where
it constructs irregular webs (Zhu 1998;
Namkung 2003; Yin ef al. 2012). Mean-
while, C. ferrumequina, P. ducta, and
P. transipora, are known to inhabit rock
walls, where they construct bell-shaped
retreats on their webs (Bdsenberg and
Strand 1906; Zhu 1998: Namkung 2003;
Yoshida 1983, 2015; Li et al. 2021).

The specimens of P. culicivora from



Taiwan correspond well with the descrip-
tions in previous literature. However, an-
other species in Taiwan, P. kentingensis,
could be confused with P. culicivora. P.
kentingensis is differentiated from P. cu-
licivora by the female copulatory ducts
largely curved under the posterior edge,
and the male palpus conductor is rela-
tively thin, lacking a downward swelling
(Yoshida 2015). From our observations,
it is difficult to distinguish between the
females of P. culicivora and P. kentin-
gensis based on Yoshida's description.
When examining the genital organs, they
can be easily misjudged depending on
the viewing angle.

Nevertheless, the distinction be-
tween these two species is attainable
through the characteristics of the male
palp organs. However, the male of P.
kentingensis is similar to the P. tepi-
dariorum (C. L. Koch, 1841) based on
Yoshida’s illustration. Apparently, it’s
quite difficult to distinguish these species

based on morphological characteristics.
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Resolving the problems of these spe-
cies may require a detailed comparison
with type specimens and conducting the
DNA-based species delimitation.

This paper provides the first de-
scription of male P. quadrimaculata.
Based on our examination, we believe
that P. quadrimaculata is very different
from other Parasteatoda species in its
morphological characteristics, suggest-
ing P. quadrimaculata may not belong to
Parasteatoda. However, we are currently
uncertain about the appropriate genus for
P. quadrimaculata. Therefore, we have
decided to temporarily retain its current
genus name without change.

This study identified four new re-
cord species and one re-discovered spe-
cies in Taiwan. Additionally, it provided
the first description of male P. quadri-
maculata. These findings would serve as
a valuable reference for future research
on the taxonomy of the family Theridii-

dae.
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Fig. 1 Campanicola ferrumequina a—c, female habitus (a: dorsal view, b: ventral view, c: lateral view); d:
female epigynum, e: vulva. f~h, male habitus (f: dorsal view, g: ventral view, h: lateral view). ik,
male left palp (i: prolateral view, j: ventral view, k: retrolateral view). Scale bars: 1 mm (a—c, f-h); 0.1
mm (d—e, i-k).
1 Campanicola ferrumequina a—c, WE¥E (a: BFHEIER , b: BT , o [IEER ); d: SNHESSREEER | e: 4b
MRS BT AT . fh, iR (F S8R, o REAE , he (AR ). ik, HERR/CRBRE (o mrMIrE |, j: R
B ke 2 MIEE). LEFIR 1 mm (a—c, £-h); 0.1 mm (d—e, i-k).
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Fig. 2 Parasteatoda asiatica a—c, female habitus (a: dorsal view, b: ventral view, c: lateral view); d: fe-
male epigynum, e: vulva. f~h, male habitus (f: dorsal view, g: ventral view, h: lateral view). ik,
male left palp (i: prolateral view, j: ventral view, k: retrolateral view). Scale bars: 1 mm (a—c, f~h); 0.1

mm (d—e, i-k).

2 Parasteatoda asiatica a—c, Mtk (a: EFEIER , b: FEEER |, o (IEER ); d: SMNHERSAEEIER |, e: ANHERS
FYEIER . £h, BERE (F FEER, ¢ IEMEER, h: GUmEER). ik, MA@y G gl , j: BEmE , k

%S ). EEFIR : 1 mm (a—c, £-h); 0.1 mm (d—e, i-k).
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Fig. 3 Parasteatoda culicivora a—c, female habitus (a: dorsal view, b: ventral view, c: lateral view); d:
female epigynum, e: vulva. f~h, male habitus (f: dorsal view, g: ventral view, h: lateral view). i-k,
male left palp (i: prolateral view, j: ventral view, k: retrolateral view). Scale bars: 1 mm (a—c, f-h); 0.1
mm (d—e, i-k).
3 Parasteatoda culicivora a—c, MWk (a: F1EE , b: BEIAE , o HIEER ); d: YMIESSAE T | e YN
oy . fh, EEkR (f B, g RRIEL, he (I8 ). ik, HERR/CREAL (: A, j: e,
k: &S, EEFIR : 1 mm (a—c, £-h); 0.1 mm (d-e, i-k).
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Fig. 4 Parasteatoda ducta a—c, female habitus (a: dorsal view, b: ventral view, c: lateral view); d: female
epigynum, e: vulva. f~h, male habitus (f: dorsal view, g: ventral view, h: lateral view). i—k, male left
palp (i: prolateral view, j: ventral view, k: retrolateral view). Scale bars: 1 mm (a—c, f~h); 0.1 mm (d—
e, i-k).

4 Parasteatoda ducta a—c, Wik (a: B HEL , b: BEHE , o (IHEE ); d: YMERSAE ST | e JNHERSET
R . f-h, IR (F B , o REEE , h: (D). ik, Mk /2R G sl j: lREE , k
% MIEED). EEFIR 1 mm (a—c, f-h); 0.1 mm (d—e, i-k).
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Fig. 5 Parasteatoda transipora a—c, female habitus (a: dorsal view, b: ventral view, c: lateral view); d:
female epigynum, e: vulva. f~h, male habitus (f: dorsal view, g: ventral view, h: lateral view). i-k,
male left palp (i: prolateral view, j: ventral view, k: retrolateral view). Scale bars: 1 mm (a—c, f~h); 0.1
mm (d—e, i-k).
5 Parasteatoda transipora a—c, Iffk (a: E7HEIER , b: BEEE , oo (IEE ); d: FNHESSHE S | e: S
wa B R . f-h, [EER (F BT, o BRI, he (). ik, ek AR (o puffl s , j: RE s,
k: (AT ). EEFIR : 1 mm (a—c, f-h); 0.1 mm (d—e, i-k).
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Fig. 6 Parasteatoda quadrimaculata a—c, female habitus (a: dorsal view, b: ventral view, c: lateral view);
d: female epigynum, e: vulva. f~h, male habitus (f: dorsal view, g: ventral view, h: lateral view). i-k,
male left palp (i: prolateral view, j: ventral view, k: retrolateral view). Scale bars: 1 mm (a—c, f~h); 0.1
mm (d—e, i-k).
6 Parasteatoda quadrimaculata a—c, WE¥R (a: B HEEL , b: FEEEN |, c: AIEER ); d: YMIEZSHEEEL , e
SMHfERSET R . f-h, EERR (F: B0 | g RE A, he (UR ). ik, MER/CMBRE G AT | j: 18
EE , k: ZAEE ). EEFIR : 1 mm (a—, £-h); 0.1 mm (d—e, i-k).
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60 km
[ I

Fig. 7 Distribution of Campanicola ferrumequina, Parasteatoda ducta, and Parasteatoda transipora in
Taiwan. e: Campanicola ferrumequina; <> : Parasteatoda ducta; A: Parasteatoda transipora.

7 Campanicola ferrumequina, Parasteatoda ducta LA J; Parasteatoda transipora 1F 2% 2 734f e:
Campanicola ferrumequina; <> : Parasteatoda ducta; A : Parasteatoda transipora.
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60 km
[ I

Fig. 8 Distribution of Parasteatoda asiatica, Parasteatoda culicivora, and Parasteatoda quadrimaculata
in Taiwan. e: Parasteatoda asiatica; > : Parasteatoda culicivora; A: Parasteatoda quadrimacula-
ta.

8 Parasteatoda asiatica, Parasteatoda culicivora LA J; Parasteatoda quadrimaculata 17 Z7& 27 737 e:

Parasteatoda asiatica;, <> : Parasteatoda culicivora; A: Parasteatoda quadrimaculata.
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