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Abstract

The taxonomy of crab spiders (Thomisidae) has been the focus of many reviews,
adding new genera such as Ibana and Crockeria while synonymising Ascurisoma
with Cebrenninus, and describing many new species. A collection of crab spiders
from Jambi Province (Sumatra, Indonesia) revealed further diversity, resulting in the
description of a new genus, Rangkayo Dhiya'ulhaq & Benjamin, gen. nov., and five new
species: Crockeria neofelis Dhiya'ulhaqg & Benjamin, sp. nov. (4'?), Ibana svarnadvipa
Dhiya'ulhag & Benjamin, sp. nov. (4 @), Pharta roseomaculata Dhiya'ulhaq & Benjamin,
sp. nov. (), Rangkayo hitam Dhiya'ulhag & Benjamin, sp. nov. (Z2), and Rangkayo
perkaso Dhiya’ulhaq & Benjamin, sp. nov. (4'%). Additionally, new records of Angaeus
christae Benjamin, 2013 (&), Angaeus verrucosus Benjamin, 2017 (&), Crockeria
kinabalu Benjamin, 2016 (&), Epidius elongatus Benjamin, 2017 (&), and Pharta
bimaculata Thorell, 1891 (4 ?Q) are provided for Sumatra, as well as high-resolution
images of Cebrenninus magnus Benjamin, 2016 (J) and Cebrenninus rugosus Simon,
1887 (Q). The present study highlights the considerable biodiversity of tropical crab
spiders and underscores the importance of continued taxonomic and ecological
research in Southeast Asia in general, and the Indonesian archipelago in particular.

Key words: Arachnida, biodiversity, RTA-clade, Southeast Asia, taxonomy

Introduction

The Thomisidae (Crab Spiders) in this study correspond approximately to the
Epidius clades defined by Benjamin (2011) and Benjamin et al. (2008). Based on
the data available at the time, these clades included the genera Borboropactus
Simon, 1884, Epidius Thorell, 1877, Pharta Thorell, 1891, Geraesta Simon, 1889,
and Cebrenninus Simon, 1887. Ascurisoma Strand, 1928 was also grouped
within the Epidius clades. Their monophyly was supported by two proposed
characteristics: the presence of a macro-trichobothrium on the palpal tibia
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(assumed to be lost in Borboropactus) and claw tufts extending from the tip
of the claw towards the tarsus/metatarsus joint. Notably, Borboropactus was
placed in its distinct clade by Benjamin et al. (2008), as it is unambiguously
identifiable by a specialised sensory region on the dorsal surface of the tarsi
(Benjamin 2011: fig. 24C, D).

Although Borboropactus is currently classified within the family Thomisidae,
it shares several characteristics with members of the RTA clade (retrolateral
tibial apophysis) not possessed by derived members of Thomisidae, such
as the presence of cheliceral teeth, a median apophysis, a conductor, and
epigynal teeth (Benjamin 2011; Ramirez 2014; Wheeler et al. 2017). A recent
study suggests that Borboropactus is more closely related to Psechridae
than to Thomisidae (Kulkarni et al. 2023).

Ascurisoma was later synonymised with Cebrenninus (Benjamin, 2016).
Angaeus Thorell, 1881, and its junior synonym Paraborboropactus Tang
& Li, 2009, were not included in any of the aforementioned phylogenetic
studies. Subsequently, two new genera, Ibana Benjamin, 2014 and Crockeria
Benjamin, 2016, were described. Collectively, these thomisid genera are
now well-defined, with their composition and distribution relatively well-
documented. However, as evidenced by this new collection from Jambi
Province (Sumatra, Indonesia), the study of biodiversity continues to
reveal unexpected findings.

In the present taxonomic contribution, we examine a collection of
32 specimens of thomisids of the Epidius clade belonging to the known
genera Angaeus, Cebrenninus, Crockeria, Ibana, Pharta, and propose the
new genus Rangkayo Dhiya’'ulhag & Benjamin, gen. nov. The specimens
were collected by canopy fogging from 32 permanent research plots of the
EFForTS project in Jambi, Sumatra (Drescher et al. 2016). In addition to
the new genus Rangkayo, based on two species, we then describe three
new species belonging to Crockeria, Ibana, and Pharta, highlighting the
remarkable diversity of tropical crab spiders and underscoring the richness
of Southeast Asia’s biodiversity.

Materials and methods

Sample collection

The specimens used here were part of a collection of more than half a
million canopy arthropods (Pollierer et al. 2023), sampled in 2013 across 32
permanent research plots of the EFForTS (Ecological and Socioeconomic
Functions of Tropical Lowland Rainforest Transformation Systems)
project in the lowlands of Jambi Province, Sumatra, Indonesia (Drescher
et al. 2016). EFForTS research plots were evenly distributed among four
land-use systems (eight plots each): Lowland rainforest, ‘jungle rubber’
(extensively managed rubber agroforestry), and smallholder monocultures
of rubber (Hevea brasiliensis) and oil palm (Elaeis guineensis). Canopy
fogging was conducted by applying 50 ml of DECIS 25 (Bayer Crop Science;
active ingredient deltamethrin, 25 g/L) dissolved in four litres of petroleum
oil (‘'white oil’) to three target canopies in each plot. Underneath each of
the three target canopies, 16 square collection traps were placed, each
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measuring 1T m x 1T m, to which PE bottles with 100 ml 99.8% EtOH p.A.
were attached. Two hours after applying the entire mixture of white oil
and insecticide to the target canopies, the contents of the collection traps
were combined into a single 1 L PE bottle per target canopy with fresh
ethanol. Canopy arthropods were stored at -20 °C whenever possible, and
subsequently sorted to orders and deeper taxa, including spiders. Overall,
more than 10,000 spider individuals from more than 30 families and at least
400 species were found in the traps of two subplots per plot (Ramos et
al. 2022). More details can be found in Drescher et al. (2016) concerning
plot design and the EFForTS research framework, Pollierer et al. (2023)
regarding the canopy fogging method, and Ramos et al. (2022) with regard
to biodiversity patterns of the collected canopy spider community.

Identification and photography

Specimens were examined under a ZEISS Stemi 2000 microscope. Female
genitalia were excised from the specimen’s body and then cleared with 10%
KOH for at least one hour to examine the internal copulatory organs. The
specimens were measured and imaged using a KEYENCE VHX-7000 digital
microscope system. The description of colouration is based on specimens
preserved in ethanol. Measurements of legs are given as total length (femur,
patella, tibia, metatarsus, tarsus). Missing legs or leg segments are marked
with ', and legs with missing segments do not have their total length
recorded. All measurements are in millimetres.

Abbreviations

AER anterior eye row;

ALE anterior lateral eye;

AME anterior median eye;

co copulatory openings;

CD copulatory ducts;

FD fertilisation ducts;

MA median apophysis of male palp;

PER posterior eye row;

PLE posterior lateral eye;

PME posterior median eye;

RTA retrolateral tibial apophysis of male palp;
TA tegular apophysis of male palp;

VTA ventral tibial apophysis of the male palp.

Repositories

GOET Animal Ecology Group, Johann-Friedrich Blumenbach Institute of
Zoology and Anthropology, Georg-August University of Goéttingen,
Gottingen, Germany

MzZB Museum Zoologicum Bogoriense, Cibinong, Bogor, Indonesia
SMF Naturmuseum Senckenberg, Frankfurt am Main, Germany
ZMH Museum der Natur Hamburg, Hamburg, Germany
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Results

Family Thomisidae Sundevall, 1833
Angaeus Thorell, 1881

Angaeus christae Benjamin, 2013
Figs 1,2

Angaeus christae Benjamin, 2013: 74, figs 3A, B, E, 5A-D.

Material examined. INDONESIA — Sumatra, Jambi Province * 1J; Sarolangun,
Air Hitam, Desa Baru; 02°04'36.0"S, 102°46'22.4"E; elev. 54 m; 27 Jun. 2013; J.
Drescher leg.; canopy fogging in rubber plantation; GOET 2013_BR4.1_AraTh-
om025N_001 (to be transferred to MZB).

Diagnosis. Distinguished from all other congeners by the lack of MA in
males (Figs 1D-F, 2), and the kidney-shaped spermatheca in females (Benja-
min 2013: fig. 5C, D).

Description. Male (2013_BR4.1_AraThom025N_001; Figs 1, 2). Total length
6.70. Carapace length 2.89; width 2.70. Abdomen length 3.81; width 2.25. Di-
ameter of eyes: AME 0.08; ALE 0.17; PLE 0.13; PME 0.10. Interdistances be-
tween eyes: AME-AME 0.15; AME-ALE 0.08; ALE-ALE 0.44; PME-PME 0.24;
PME-PLE 0.23; ALE-PLE 0.19; AME-PME 0.27; PLE-PLE 0.89. Leg measure-
ments: leg 19.10 (2.94,1.19, 2.52, 1.62, 0.83); leg 11 8.60 (2.84, 1.02, 2.35, 1.55,
0.84); leg 111 4.26 (1.43,0.56, 1.08,0.67, 0.52); leg IV 4.62 (1.64,0.54,1.17,0.77,
0.50). Carapace pear-shaped, dark reddish brown; AER recurved; PER recurved.
Abdomen oval, yellow with streaks of red; cardiac mark drab yellow. Front legs
much thicker than back legs, dark reddish brown with dark blotches; back legs
lighter. Palp (Figs 1D-F, 2): cymbium 1.5 x length of tibia. Conductor curved,
forming a sheath for the embolus. Embolus claw-shaped with a thick base. RTA
short and stout, roughly triangular.

Distribution. Indonesia (Sumatra: Jambi Province, new record); Malaysia
(Borneo) Fig. 29.

Remarks. Given the lack of MA and the oval abdomen shape of the males
(rhomboid in females and all other congeners), it is possible that this species
should belong in a different genus and that the female paratype described in Ben-
jamin (2013) is in fact not conspecific with the holotype male. However, due to the
lack of additional specimens, we refrain from making any taxonomic changes.

Angaeus verrucosus Benjamin, 2017
Figs 3,4

Angaeus verrucosus Benjamin, 2017a: 297, figs 1-14.

Material examined. INDONESIA — Sumatra, Jambi Province « 1J; Batang Hari,
Hutan Harapan Conservation Area; 02°10'42.4"S, 103°19'58.2"E; elev. 54 m; 3
Aug. 2013; J. Drescher leg.; canopy fogging in rainforest; GOET 2013_HF3.2_
AraThom093N_001 (to be transferred to MZB).

Diagnosis. See Benjamin (2017a).
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Figure 1. Angaeus christae Benjamin, 2013, male (2013_BR4.1_AraThom025N_001) A, B habitus A dorsal view B ventral
view C eye region, frontal view D-F left Palp D prolateral view E ventral view F retrolateral view. Scale bars: 1 mm (A, B);
0.5 mm (C); 0.2 mm (D-F).
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RTA

Figure 2. Angaeus christae Benjamin, 2013, male (2013_BR4.1_AraThom025N_001) A, B left Palp A ventral view B tibia,
retrolateral view. Abbreviations: C = conductor; E = embolus; RTA = retrolateral tibial apophysis. Scale bars: 0.2 mm.
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Figure 3. Angaeus verrucosus Benjamin, 2017, male (2013_HF3.2_AraThom093N_001) A, B habitus A dorsal view
B ventral view C eye region, frontal view D—F left Palp D prolateral view E ventral view F retrolateral view. Scale bars:

1 mm (A, B); 0.5 mm (C); 0.2 mm (D-F).

Description. Male (2013_HF3.2_AraThomQ093N_001, Figs 3, 4). Total length
5.71. Carapace length 2.80; width 2.70. Abdomen length 2.91; width 2.47.
Diameter of eyes: AME 0.09; ALE 0.19; PLE 0.20; PME 0.10. Interdistances
between eyes: AME-AME 0.13; AME-ALE 0.12; ALE-ALE 0.52; PME-PME
0.21; PME-PLE 0.26; ALE-PLE 0.23; AME-PME 0.35; PLE-PLE 0.90. Leg
measurements: leg |1 14.04 (4.32,1.20, 4.47,2.78,1.27); leg 11 13.87 (4.29, 0.98,
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Figure 4. Angaeus verrucosus Benjamin, 2017, male (2013_HF3.2_AraThom093N_001) A, B left Palp A ventral view B ret-
rolateral view. Abbreviations: MA = median apophysis; E = embolus; RTA = retrolateral tibial apophysis. Scale bars: 0.2 mm.

4.59, 2.80, 1.21); leg Il 14.95 (1.93, 9.66, 1.42, 1.19, 0.75); leg IV 6.85 (2.39,
0.62,1.63, 1.40, 0.81). For a complete description, see Benjamin (2017a).

Distribution. Indonesia (Sumatra: Jambi Province, new record); Malaysia
(Borneo) Fig. 29.

Cebrenninus Simon, 1887

Cebrenninus magnus Benjamin, 2016
Figs 5,6

Cebrenninus rugosus Simon, 1887: Tangand Li2010: 23,figs 17A-C, 18 A-E, 19A-D;

Benjamin 2011: 13, figs 5C, F, 8B, E, F, 27A—-E, 28A-F, 29A-F [misidentifications].
Cebrenninus magnus Benjamin, 2016: 185, figs 6—8, 35-36, 38—-45.
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Figure 5. Cebrenninus magnus Benjamin, 2016, male (2013_BJ6.1_AraThom070N_001) A, B habitus A dorsal view B ven-
tral view C eye region, frontal view D—F left Palp D prolateral view E ventral view F retrolateral view. Scale bars: T mm (A,
B); 0.5 mm (C); 0.2 mm (D-F).

Material examined. INDONESIA — Sumatra, Jambi Province * 1J; Sarolangun, Air
Hitam, Desa Baru; 02°01'49.5"S, 102°46'14.8"E; elev. 57 m; 22 Jun. 2013; J. Dre-
scher leg.; canopy fogging in jungle rubber plantation; GOET 2013_BJ6.1_Ara-
Thom070N_001 (to be transferred to MZB).

Diagnosis. See Benjamin (2016).

Description. Male (2013_BJ6.1_AraThom070N_001; Figs 5, 6). Total length
4.28. Carapace length 2.06; width 1.99. Abdomen length 2.22; width 1.74. Di-
ameter of eyes: AME 0.06; ALE 0.18; PLE 0.14; PME 0.07. Interdistances be-
tween eyes: AME-AME 0.16; AME-ALE 0.18; ALE-ALE 0.58; PME-PME 0.22;
PME-PLE 0.33; ALE-PLE 0.20; AME-PME 0.21; PLE-PLE 0.85. Leg measure-
ments: leg | 8.42 (2.56, 0.60, 2.79, 1.91, 0.56); leg 11 9.48 (2.76, 0.61, 2.97, 2.03,
1.11); leg 111 6.10 (1.80, 0.50, 1.62, 1.41, 0.77); leg IV 6.20 (1.75,0.52, 1.67, 1.46,
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Figure 6. Cebrenninus magnus Benjamin, 2016, male (2013_BJ6.1_AraThom070N_001) A, B left Palp A ventral view
B retrolateral view. Abbreviations: C = conductor; E = embolus; RTA = retrolateral tibial apophysis. Scale bars: 0.2 mm.

0.80). For complete description, see Benjamin (2011) and Tang and Li (2010)
under Cebrenninus rugosus Simon, 1887.

Distribution. China; Laos; Thailand; Indonesia (Sumatra: Jambi Province,
new record; Java); Malaysia (Borneo) Fig. 29.
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Cebrenninus rugosus Simon, 1887
Figs 7, 8

Cebrenninus rugosus Simon, 1887 468; Simon 1897: 9, figs 1, 2; Benjamin 2016:
190, figs 9, 11, 12, 17-20, 37, 57-64.

Cebrenninus annulatus Simon, 1897: 8.

Cebrenninus scabriculus Simon, 1897: 8.

Libania annulata Thorell, 1890: 149.

Libania armillata Thorell, 1890: 149.

Libania scabricula Thorell, 1890: 148.

Libania scabricula sulcata Thorell, 1890: 148.

1

Figure 7. Cebrenninus rugosus Simon, 1887, female (2013_BJ6.1_AraThom048N_001) A, B habitus A dorsal view B ven-
tral view C eye region, frontal view D left femur |, prolateral view. Scale bars: 1T mm (A, B); 0.5 mm (C); 0.1 mm (D, E).

ZooKeys 1241: 205-246 (2025), DOI: 10.3897/z0okeys.1241.148348 215



Naufal Urfi Dhiya'ulhaq et al.: Basal crab spiders from Sumatra

Figure 8. Cebrenninus rugosus Simon, 1887, female (2013_BJ6.1_AraThom048N_001) A, B epigynum A ventral view
B dorsal view. Abbreviations: CO = copulatory opening; FD = fertilisation ducts; S = spermatheca. Scale bar: 0.1 mm.

Material examined. INDONESIA + Sumatra, Jambi Province, 19; Sarolangun, Air
Hitam, Desa Baru; 02°01'49.5"S, 102°46'14.8"E; elev. 57 m; 12 Jul. 2013; J. Dre-
scher leg.; canopy fogging in jungle rubber plantation; GOET 2013_BJ6.1_Ara-
ThomO048N_001 (to be transferred to MZB).

Diagnosis. For diagnosis of Cebrennius rugosus Simon, 1887 see Benjamin
(2016).

Description. Female (2013_BJ6.1_AraThom048N_001; Figs 7, 8). Total length
4.35. Carapace length 2.08; width 2.05. Abdomen length 2.27; width 1.95. Diameter
of eyes: AME 0.06; ALE 0.13; PLE 0.15; PME 0.07. Interdistances between eyes:
AME-AME 0.14; AME-ALE 0.16; ALE-ALE 0.57, PME—-PME 0.25; PME-PLE 0.29;
ALE-PLE0.23; AME-PME 0.24; PLE-PLE 0.85. Leg measurements: leg18.46 (2.67,
0.62,2.63,1.61,0.93); leg 11 8.68 (2.74,0.68, 2.69, 1.61, 0.96); leg 111 5.43 (1.63,0.47,
1.52,1.18,0.63);legIV5.73(1.77,0.46,1.54,1.28,0.68). Foracomplete description of
C. rugosus see Benjamin (2016). The specimen described here possesses striated
legs with granulation on the ventral side of femora (Fig. 7A, D). Epigynum (Fig. 8):
CO positioned at the posterior end of spermatheca, connected to a semicircular
window. Spermatheca oval with a small protrusion on the anterior end.

Distribution. Malaysia (Borneo); Indonesia (Sumatra, Java, Borneo) Fig. 29.

Remarks. The specimen examined here is tentatively identified as
Cebrenninus rugosus, as no images are available showing the dorsal view of
the epigynum, and we are unable to re-examine any type specimen. Examined
specimen also exhibits distinct banding and strong ventral granulation on the
legs, which were not described in Benjamin (2016), although the lack of banding
might be due to the fade of colouration in ethanol.

Crockeria Benjamin, 2016

Crockeria kinabalu Benjamin, 2016
Figs 9,10

Crockeria kinabalu Benjamin, 2016: 195, figs 92, 93, 96-99.
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Figure 9. Crockeria kinabalu Benjamin, 2016, male (2013_HJ1.1_AraThom033N_001) A, B habitus A dorsal view B ventral
view C eye region, frontal view D—F right palp (mirrored) D prolateral view E ventral view F retrolateral view. Scale bars:
0.5 mm (A, B); 0.2 mm (C); 0.1 mm (D-F).
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Figure 10. Crockeria kinabalu Benjamin, 2016, male (2013_HJ1.1_AraThom033N_001) A, B right palp (mirrored) A ven-
tral view B retrolateral view. Abbreviations: C = conductor; E = embolus; MA = median apophysis; RTA = retrolateral tibial
apophysis. Scale bars: 0.1 mm.

Material examined. INDONESIA — Sumatra, Jambi Province ¢« 1; Batang Hari,
Bajubang, Bungku; 01°55'41.6"S, 103°15'34.2"E; elev. 48 m; 9 May 2013; J. Dre-
scher leg.; canopy fogging in jungle rubber plantation; GOET 2013_HJ1.1_Ara-
ThomO033N_001 (to be transferred to MZB).

Diagnosis. Males of Crockeria kinabalu Benjamin, 2016 are distinguishable
from Crockeria neofelis Dhiya’'ulhag & Benjamin, sp. nov., by the elongated MA
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(Figs 9D-F, 10; Benjamin 2016: fig. 96) (vs wide, pincer-shaped; Figs 11E, F,
13A, B); tapering, filiform conductor (vs membranous, triangular with rounded-
tip); filiform embolus (vs short, needle-shaped); hook-shaped RTA (Figs
9D, 10A; Benjamin 2016: fig. 97) (vs RTA with a flat, spatulate tip; Figs 11E,
13A). Females are distinguishable from Crockeria laevis (Thorell, 1890) by the
smaller CO (Benjamin 2016: figs 95, 98, 99) and from C. neofelis by the larger,
inward-facing CO (vs smaller, outward facing; Figs 12C, D, 13D) and lack of
epigynal windows. Furthermore, the abdomen is uniformly coloured (Fig. 9A)
(vs patterned in the other two species (Figs 11A, 12A; Benjamin 2016: fig. 94).
Description. Male (2013_HJ1.1_AraThom033N_001; Figs 9, 10). Total length
2.75. Carapace length 1.36; width 1.28. Abdomen length 1.39; width 1.14.
Diameter of eyes: AME 0.04; ALE 0.12; PLE 0.10; PME 0.05. Interdistances
between eyes: AME-AME 0.05; AME-ALE 0.06; ALE-ALE 0.24; PME-PME
0.09; PME-PLE 0.13; ALE-PLE 0.10; AME-PME 0.15; PLE-PLE 0.44. Leg
measurements: leg | - leg Il -; leg 111 3.22 (0.95,0.34, 0.83,0.64, 0.46); leg IV 3.12
(0.96,0.29,0.79,0.62, 0.46). For a complete description see Benjamin (2016).
Distribution. Indonesia (Sumatra: Jambi Province (new record) Fig. 29.

Crockeria neofelis Dhiya’ulhaq & Benjamin, sp. nov.
https://zoobank.org/C649133B-C9E5-4E28-A61E-CAEA7C5F21CF
Figs 11,12,13A,B,D, E

Type material. Holotype. INDONESIA — Jambi Province + 1J; Sarolangun,
Pauh, Semaran; 02°08'35.9"S, 102°51'04.5"E; elev. 45 m; 16 Jul. 2013; J.
Drescher leg.; canopy fogging in jungle rubber plantation; GOET 2013_BJ5.2_
AraThomO007N_001 (to be transferred to MZB). Paratypes. INDONESIA — Jambi
Province * 19; same data as holotype; GOET 2013_BJ5.2_AraThom007N_002
(to be transferred to MZB). + 29 9; Sarolangun, Pauh, Semaran; 02°08'35.9"S,
102°51'04.5"E; elev. 45 m; 16 Jul. 2013; J. Drescher leg.; canopy fogging in
jungle rubber plantation; ZMH ZMH-A0031849, ZMH-A0031850 (GOET 2013_
BJ5.1_AraThom007N_001, 002). - 243, 1Q; Sarolangun, Air Hitam, Desa Bary;
02°01'49.5"S, 102°46'14.8"E; elev. 57 m; 12 Jul. 2013; J. Drescher leg.; canopy
fogging in jungle rubber plantation; ZMH ZMH-A0031851, ZMH-A0031852,
ZMH-A0031853 (GOET 2013_BJ6.2_AraThom007N_001-003). -+ 19;
Sarolangun, Bukit Duabelas National Park; 01°58'55.2"S, 102°45'02.6"E; elev.
73 m; 7 Oct. 2013; J. Drescher leg.; canopy fogging in rainforest; GOET 2013
BF2.1_AraThom007N_001 (to be transferred to SMF).

Diagnosis. Males of Crockeria neofelis Dhiya'ulhag & Benjamin, sp. nov., are
easily distinguished from Crockeria kinabalu Benjamin, 2016 by the very wide
MA with pincer-shaped tip (Figs 11E, F, 13A, B vs elongated with a rounded
tip, Figs 9D-F, 10, Benjamin 2016: fig. 96), membranous, triangular conductor
with rounded-tip (vs tapering and filiform), short, needle-shaped embolus (vs
filiform), and RTA with a flat, spatulate tip (Figs 11E, 13A vs hook-shaped,
Figs 9D, 10A, Benjamin 2016: fig. 97). Females are easily distinguished from
C. kinabalu and Crockeria laevis (Thorell, 1890) by the small, outward-facing CO
(Fig. 10D, F vs inward facing in C. kinabalu and C. laevis, Benjamin 2016: figs 95,
98, 99) and the presence of two large, semicircular windows (vs absent in other
species). Additionally, the abdomen of both sexes are patterned in a similar
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Figure 11. Crockeria neofelis Dhiya'ulhaq & Benjamin, sp. nov., male (holotype 2013_BJ5.2_AraThom007N_001) A, B hab-
itus A dorsal view B ventral view C eye region, frontal view D—F left palp D prolateral view E ventral view F retrolateral view.
Scale bars: 1 mm (A, B); 0.2 mm (C-F).
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Figure 12. Crockeria neofelis Dhiya'ulhaq & Benjamin, sp. nov., female (paratype 2013_BJ5.2_AraThom007N_002)
A, B habitus A dorsal view B ventral view C—E epigynum C ventral view D cleared, ventral view E cleared, dorsal view.
Scale bars: 1 mm (A, B); 0.2 mm (C-E).

way as C. laevis (Figs 11A, 12A; Benjamin 2016: fig. 94), unlike the uniformly
coloured abdomen in C. kinabalu (Fig. 9A).

Description. Male (holotype 2013_BJ5.2_AraThom007N_001; Figs 11,
13A, B). Total length 2.91. Carapace length 1.33; width 1.30. Abdomen length
1.58; width 1.25. Diameter of eyes: AME 0.05; ALE 0.14; PLE 0.09; PME 0.07.
Interdistances between eyes: AME-AME 0.11; AME-ALE 0.09; ALE-ALE 0.28;
PME-PME 0.14; PME-PLE 0.17; ALE-PLE 0.12; AME-PME 0.15; PLE-PLE 0.56.
Leg measurements: leg 1 6.50 (1.84,0.46,1.89,1.52,0.79); leg 1 6.65 (1.84, 0.44,
1.97,1.57,0.83); leg 111 3.59 (1.04, 0.32, 0.95, 0.83, 0.45); leg IV 3.63 (1.11, 0.30,
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Figure 13. A, B, D, E Crockeria neofelis Dhiya'ulhaq & Benjamin, sp. nov A, B male (holotype 2013_BJ5.2_AraThom007N_001),
left palp A ventral view B retrolateral view D, E female (paratype 2013_BJ5.2_AraThom007N_002), epigynum D ventral view
E dorsal view C Epidius elongatus Benjamin, 2017, male (2013_BJ4.1_AraThom071N_001), left palp, ventral view. Abbre-
viations: C = conductor; CO = copulatory opening; E = embolus; FD = fertilisation duct; MA = median apophysis; RTA = ret-
rolateral tibial apophysis; S = spermatheca; W = epigynal window. Scale bars: 0.2 mm (A, B); 0.5 mm (C), 0.1 mm (D, E).

0.97, 0.82, 0.43). Carapace pear-shaped, dark brown, with sparse yellow setae;
eye region purplish red; AER recurved; PER recurved. Abdomen oval, brown with
paired pale-brown blotches and a pale-brown cardiac mark. Legs with ventral
dark blotches and faint striation; front legs dark-brown; back legs pale brown.
Palp (Figs 11D-F, 13A, B): cymbium slightly less than twice the length of tibia.
Conductor triangular with a rounded tip, membranous, longer than MA and
embolus. Embolus short; tip rather stout and needle-shaped. MA very wide,
pincer-shaped in ventral view; tip with a sinuous keel. RTA slightly constricted in
the middle, followed by a flat, spatulate tip best seen in ventral view.

Female (paratype 2013_BJ5.2_AraThom007N_002; Figs 12, 13D, E).
Total length 3.42. Carapace length 1.49; width 1.52. Abdomen length 1.93;
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width 2.02. Diameter of eyes: AME 0.05; ALE 0.12; PLE 0.12; PME 0.07.
Interdistances between eyes: AME-AME 0.16; AME-ALE 0.12; ALE-ALE
0.49; PME-PME 0.19; PME-PLE 0.23; ALE-PLE 0.13; AME-PME 0.18; PLE-
PLE 0.69. Leg measurements: leg | 6.73 (1.78, 0.46, 2.04, 1.64, 0.81); leg Il
6.96 (1.89, 0.47, 2.11, 1.67, 0.82); leg Il 3.96 (1.17, 0.38, 1.05, 0.86, 0.50);
leg IV 3.95(1.16,0.30, 1.05, 0.96, 0.48). Habitus as in males. Epigynum (Figs
12C-F, 13D, E): CO small and inconspicuous, outward facing, positioned at
the mid-length of spermatheca. Two semicircular ‘windows’ present beside
the CO. CD short. Spermatheca round.

Etymology. The specific epithet refers to the Sunda Clouded Leopard, Neofelis
diardi (G. Cuvier, 1823), native to Sumatra. The dark blotches on the legs of
C. neofelis are reminiscent of the fur pattern of this feline. Noun in apposition.

Distribution. Indonesia (Sumatra: Jambi Province) Fig. 29.

Epidius Thorell, 1877

Epidius elongatus Benjamin, 2017
Figs 13C, 14

Epidius elongatus Benjamin, 2017b: 474, figs 2C, 4B.

Material examined. INDONESIA — Jambi Province * 1J; Sarolangun, Air Hitam,
Desa Baru; 02°00'56.8"S, 102°45'12.6"E; elev. 64 m; 23 Jun. 2013; J. Drescher
leg.; canopy fogging in jungle rubber plantation; GOET 2013_BJ4.1_AraTh-
om071N_001 (to be transferred to MZB).

Diagnosis. See Benjamin (2017b).

Description. Male (2013_BJ4.1_AraThom071N_001, Figs 13C, 14). Total
length 3.95. Carapace length 1.87; width 1.53. Abdomen length 2.08; width
1.31. Diameter of eyes: AME 0.06; ALE 0.14; PLE 0.11; PME 0.08. Interdistances
between eyes: AME-AME 0.07; AME-ALE 0.05; ALE-ALE 0.26; PME-PME
0.10; PME-PLE 0.10; ALE-PLE 0.11; AME-PME 0.23; PLE-PLE 0.47. Leg
measurements: leg 1 11.66 (3.41, 0.62, 3.72,2.64, 1.27); leg 11 11.13 (3.31, 0.62,
3.57,2.46,1.17);leg 1 5.63 (1.75,0.41,1.61,1.27,0.59); leg IV 6.21 (1.91, 0.46,
1.81,1.45,0.58). Carapace pale yellow, with a reddish brown wide median band
running from the cephalic groove across the eyes, splitting just after them,
continuing to the chelicerae. Legs faintly striated. Abdomen with a pair of white
longitudinal bands. For a complete description, see Benjamin (2017b).

Distribution. Thailand; Indonesia (Sumatra: Jambi Province (new record) Fig. 29.

Ibana Benjamin, 2014

Ibana svarnadvipa Dhiya’'ulhaq & Benjamin, sp. nov.
https://zoobank.org/A0A2DCO07-E41F-4661-9154-391216CASBFE
Figs 15-17

Epidius rubropictus Benjamin, 2011: 15, figs 5, 35D, E (female from Sumatra
only) [misidentification].
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Figure 14. Epidius elongatus Benjamin, 2017, male (2013_BJ4.1_AraThom071N_001) A, B habitus A dorsal view B ventral
view C eye region, frontal view D=F left palp D prolateral view E ventral view F retrolateral view. Scale bars: 1 mm (A, B);
0.5 mm (C); 0.2 mm (D-F).

Type material. Holotype. INDONESIA — Jambi Province - 1J; Batang Hari, Ba-
jubang, Sungkai; 01°50'58.7"S, 103°18'00.5"E; elev. 56 m; 5 Jun. 2013; J. Dre-
scher leg.; canopy fogging in jungle rubber plantation; GOET 2013_HJ3.2_AraTh-
omO035N_001 (to be transferred to MZB). Paratype. INDONESIA — Jambi Province
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Figure 15. Ibana svarnadvipa Dhiya'ulhaq & Benjamin, sp. nov., male (holotype 2013_HJ3.2_AraThom035N_001) A, B hab-
itus A dorsal view B ventral view C eye region, frontal view D—F left palp D prolateral view E ventral view F retrolateral view.
Scale bars: 1 mm (A, B); 0.5 mm (C); 0.2 mm (D-F).
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A

Figure 16. Ibana svarnadvipa Dhiya'ulhagq & Benjamin, sp. nov., female (paratype 2013_BR2.2_AraThom035N_001)
A, B habitus A dorsal view B ventral view C—E epigynum C ventral view D cleared, ventral view E cleared, dorsal view.
Scale bars: 1 mm (A, B); 0.1 mm (C-E).

+ 13, same data as holotype; ZMH ZMH-A0031854 (GOET 2013_HJ3.2_Ara-
Thom035N_002). « 19; Sarolangun, Air Hitam, Lubuk Kepayang; 02°05'06.8"S,
102°47'20.9"E; elev. 70 m; 23 Jun. 2013; J. Drescher leg.; canopy fogging in rubber
plantation; GOET 2013_BR2.2_AraThom035N_001 (to be transferred to MZB).
Diagnosis. Males of Ibana svarnadvipa Dhiya'ulhag & Benjamin, sp. nov., can
be distinguished from Ibana gan Liu & S. Q. Li, 2022 and Ibana senagang Benja-
min, 2014 by the slightly dorsally curved VTA (Figs 15D, F, 17B vs oblique with
a flexed-back tip in I. senagang, Benjamin 2016: fig. 3A; absent in I. gan, Zhong,
Zheng & Liu, 2022: fig. 1E-G) and roughly triangular conductor with long-tapering
tip (Figs 15E, 17A vs triangular with abruptly narrowing tip in I. senagang; absent
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Figure 17. Ibana svarnadvipa Dhiya'ulhaq & Benjamin, sp. nov A, B male (holotype 2013_HJ3.2_AraThom035N_001), left
palp A ventral view B tibia, retrolateral view C, D female (paratype 013_BR2.2_AraThom035N_001), epigynum C ventral view
D dorsal view. Abbreviations: C = conductor; CD = copulatory duct; CO = copulatory opening; E = embolus; FD = fertilisation
duct; MA = median apophysis; S = spermatheca; VTA = ventral tibial apophysis. Scale bars: 0.2 mm (A); 0.1 mm (B-D).

inI. gan). Females can be distinguished by the CO positioned at the posterior end
of spermatheca (Fig. 17C vs anterior to spermatheca in /. gan, at middle length
of spermatheca in I. senagang Liu et al. 2022: figs 2, 3; Benjamin 2016: fig. 3B,
C). Additionally, both sexes are rather uniformly coloured yellowish brown, with a
pair of red stripes that cross the eye region (Figs 15A-C, 16A, B vs abdomen with
a large, dark median band I. gan, red cephalic stripes absent in both /. gan and I.
senagang; Zhong, Zheng & Liu, 2022: figs 1A, B, 2A, B; Benjamin 2016: fig. 1G).
Description. Male (holotype 2013_HJ3.2_AraThomO035N_001; Figs 15,
17A). Total length 3.54. Carapace length 1.56; width 1.51. Abdomen length
1.98; width 1.56. Diameter of eyes: AME 0.06; ALE 0.11; PLE 0.12; PME 0.09.
Interdistances between eyes: AME-AME 0.07; AME-ALE 0.04; ALE-ALE 0.28;
PME-PME 0.14; PME-PLE 0.12; ALE-PLE 0.11; AME-PME 0.19; PLE-PLE
0.53. Leg measurements: leg | 8.55 (2.21, 0.55, 2.45, 2.12, 1.22); leg Il 8.95
(2.48,0.54,2.59,2.10,1.24); leg 111 4.55 (1.38,0.38, 1.26, 1.00, 0.53); leg IV 4.78
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(1.47, 0.37, 1.33, 1.12, 0.49). Carapace pear shaped, yellow; cephalic region
with a pair of diagonal red stripes that cross the ocular area; AER recurved;
PER slightly recurved. Legs yellow, uniformly coloured. Abdomen oval, pale
yellow. Palp (Figs 15D-F, 17A, B): cymbium 1.5 x the length of tibia. Conductor
subtriangular; distal part tapering. Embolus long, filiform. Tibia with three strong
macrosetae, prolateral to the VTA. VTA slightly dorsally curved; tip rounded.

Female (paratype 2013_BR2.2_AraThom035N_001; Figs 16, 17C, D). Total
length 3.14. Carapace length 1.52; width 1.52. Abdomen length 1.62; width
1.26. Diameter of eyes: AME 0.05; ALE 0.11; PLE 0.12; PME 0.08. Interdistances
between eyes: AME-AME 0.08; AME-ALE 0.05; ALE-ALE 0.29; PME-PME
0.15; PME-PLE 0.13; ALE-PLE 0.11; AME-PME 0.19; PLE-PLE 0.55. Leg
measurements: leg | 7.72 (2.13, 0.58, 2.28, 1.78, 0.95); leg Il 7.86 (2.27, 0.57,
2.28,1.71,1.03); leg 111 4.08 (1.27,0.42, 1.05, 0.86, 0.48); leg IV 4.18 (1.39, 0.38,
1.13,0.94, 0.34). Female habitus as in male, except the carapace and abdomen
is slightly darker in colour. Epigynum (Figs 16C—E, 17C, D): atrium longer than
wide, posterior half bordered by a thin flap. CO hidden by aforementioned flap,
positioned posterior to spermatheca. CD long, going around the inner side of
spermatheca before joining at the anterior side. Spermatheca inverted pear-
shaped. FD half of spermatheca length.

Etymology. The specific epithet is taken from an ancient name for Sumatra,
which is Sanskrit for ‘island of gold’. Also referring to the colouration of the
species in ethanol. Noun in apposition.

Distribution. Indonesia (Sumatra: North Sumatra and Jambi Province) Fig. 29.

Pharta Thorell, 1891

Pharta bimaculata Thorell, 1891
Figs 18-20

Pharta bimaculata Thorell, 1891: 85; Benjamin 2011: 18, figs 5E, 48A-D.
Sanmenia kohi Ono, 1995: 162, figs 7-15.

Material examined. INDONESIA — Jambi Province * 14, 19; Sarolangun, Air Hi-
tam, Lubuk Kepayang; 02°04'15.2"S, 102°47'30.8"E; elev. 54 m; 5 Jun. 2013; J.
Drescher leg.; canopy fogging in oil palm plantation; GOET 2013_B03.2_Ara-
Thom067N_002-003 (to be transferred to MZB). *+ 1J; same data as previous;
ZMH ZMH-A0031855 (GOET 2013_B03.2_AraThom067N_001). 19; Mua-
ro Jambi, Bahar Utara, Talang Bukit; 01°52'41.8"S, 103°21'21.6"E; elev. 21 m;
17 Aug. 2013; J. Drescher leg.; canopy fogging in oil palm plantation; ZMH
ZMH-A0031856 (GOET 2013_HOr2.2_AraThom067N_001). « 19; Batang Hari,
Bajubang, Sungkai; 01°51'39.4"S, 103°18'19.0"E; elev. 42 m; 19 Aug. 2013; J.
Drescher leg.; canopy fogging in oil palm plantation; GOET 2013_HOr3.1_Ara-
Thom067N_001 (to be transferred to SMF).

Description. Male (2013_B03.2_AraThom067N_001; Figs 18, 20A-C). Total
length 2.54. Carapace length 1.25; width 1.25. Abdomen length 1.29; width
1.10. Diameter of eyes: AME 0.04; ALE 0.09; PLE 0.09; PME 0.07. Interdistances
between eyes: AME-AME 0.07, AME-ALE 0.05; ALE-ALE 0.22; PME-PME
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Figure 18. Pharta bimaculata Thorell, 1891, male (2013_B03.2_AraThom067N_001) A, B habitus A dorsal view B ventral
view C eye region, frontal view D—F left palp D prolateral view E ventral view F retrolateral view. Scale bars: 1 mm (A, B);
0.2 mm (C); 0.1 mm (D-F).
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Figure 19. Pharta bimaculata Thorell, 1891 A, B, D—F female (2013_B03.2_AraThom067N_003) A, B habitus A dorsal
view B ventral view D-F epigynum D ventral view E cleared, ventral view E cleared, dorsal view C female (2013_HJ4.2_
AraThom067N_001), habitus, dorsal view. Scale bars: T mm (A-C); 0.1 mm (D-F).

0.09; PME-PLE 0.11; ALE-PLE 0.10; AME-PME 0.13; PLE-PLE 0.43. Leg
measurements: leg | 5.30 (1.46, 0.48, 1.52, 1.20, 0.64); leg Il 4.95 (1.39, 0.42,
1.46, 1.14, 0.54); leg Il 2.64 (0.79, 0.31, 0.69, 0.50, 0.35); leg IV 2.86 (0.88,
0.23,0.77,0.61, 0.37). Carapace pear-shaped, yellow, with a thin, black border;
cephalic region with a pair of faint, diagonal, red stripes that cross the eyes;
AER recurved; PER recurved. Leg | dark brown; leg Il paler than leg I; legs Ill and
IV pale yellow. Abdomen oval, cream coloured with a pair of large red spots in
the middle and a smaller pair anteriorly, as well as faint small red dots all over.
Palp (Figs 18D—F, 20A-C) as described in Ono (1995) under Sanmenia kobhi.
Female (2013_B03.2_AraThom067N_003, Figs 19, 20D, E). Total length 2.82.
Carapace length 1.39; width 1.45. Abdomen length 1.43; width 1.30. Diameter
of eyes: AME 0.04; ALE 0.11; PLE 0.11; PME 0.07. Interdistances between eyes:
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Figure 20. Pharta bimaculata Thorell, 1891 A-C male (2013_B03.2_AraThom067N_001), left palp A ventral view B ret-
rolateral view C palpal tibia, retrolateral view D, E female (2013_B03.2_AraThom067N_003), epigynum D ventral view
E dorsal view. Abbreviations: C = conductor; CO = copulatory opening; E = embolus; FD = fertilisation duct; MA = median
apophysis; RTA = retrolateral tibial apophysis; S = spermatheca; VTA = ventral tibial apophysis. Scale bars: 0.1 mm.

AME-AME 0.08; AME-ALE 0.05; ALE-ALE 0.25; PME-PME 0.10; PME-PLE
0.11; ALE-PLE 0.11; AME-PME 0.15; PLE-PLE 0.46. Leg measurements: leg |
5.33(1.53,0.59, 1.61, 1.14, 0.46); leg I1 5.18 (1.56, 0.53, 1.55, 1.08, 0.46); leg llI
2.67(0.82,0.31,0.68,0.48,0.38); leg IV 3.03 (0.94, 0.31, 0.82, 0.54, 0.42). Habi-
tus as in male, except the following: red carapace markings are more prominent
and reach the middle of carapace. Small red dots on the abdomen are much
more prominent. Epigynum: CO positioned roughly in the middle of spermathe-
ca, on the inner margin, connected to a long horizontal fold. Spermatheca oval.

Distribution. Singapore; Indonesia (Sumatra: Jambi Province; new record)
Fig. 29.

Variation. Certain specimens have less vibrant markings on the carapace
and abdomen (Fig. 19D).

Remarks. The male specimen described here aligns perfectly with the
characteristics of the genus, confirming the associated female's accuracy.
However, the genitalia of the female specimen described by Benjamin (2011:
fig. 48C, D) does not align with the female described in this study. Namely, it
possesses a ‘ring’ encircling the vulva, and the horizontal fold is noticeably
lacking. Furthermore, the male and female specimens described by Benjamin
(2011) were not collected during the same sampling event, suggesting a
possible mismatch between them. Given that this is the type species of the
genus and the type specimen is a juvenile, minimising taxonomic confusion
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is essential. Therefore, the current material will be described as it is, while
acknowledging the uncertainties. To resolve this issue definitively, we propose
awaiting additional specimens from Singapore, the terra typica. Broader
sampling will help clarify the taxonomic placement and relationships, providing
a more accurate and comprehensive understanding of this taxon in future.

Pharta roseomaculata Dhiya'ulhaq & Benjamin, sp. nov.
https://zoobank.org/A254A6D8-9815-44D1-9664-924A2359B9F4
Figs 21,22

Type material. Holotype. INDONESIA — Jambi Province * 19; Batang Hari, Hutan
Harapan Conservation Area; 02°09'09.3"S, 103°21'41.8"E; elev. 65 m; 19 Jul.
2013; J. Drescher leg.; canopy fogging in rainforest; GOET 2013_HF1.1_AraTh-
om044N_001 (to be transferred to MZB).

Diagnosis. Females of Pharta roseomaculata Dhiya'ulhag & Benjamin,
sp. nov., are similar to Pharta sudmannorum Benjamin, 2014 in having a
roughly 8-shaped spermatheca and very dark, funnel-shaped CO, but can be
distinguished by outward facing CO (Figs 21D-F, 22 vs inward facing, Benjamin
2014 figs 1E, F, 2E, C) and the anterior part of the spermatheca is slightly larger
than the posterior part (vs posterior part larger than anterior).

Description. Female (holotype 2013_HF1.1_AraThom044N_001, Figs 21, 22).
Total length 5.81. Carapace length 2.50; width 2.35. Abdomen length 3.31; width
2.63. Diameter of eyes: AME 0.05; ALE 0.12; PLE 0.12; PME 0.07. Interdistances
between eyes: AME-AME 0.10; AME-ALE 0.13; ALE-ALE 0.44; PME-PME
0.21; PME-PLE 0.17; ALE-PLE 0.17; AME-PME 0.26; PLE-PLE 0.64. Leg
measurements: leg 1 12.09 (3.67,1.01, 3.74,2.52,1.15); leg Il -; leg 111 6.05 (1.94,
0.67,1.67,1.18, 0.59); leg IV 6.97 (2.28, 0.67, 2.16, 1.17, 0.69). Carapace pear-
shaped, pale-pink coloured; eye region yellow; AER recurved; PER recurved. Legs
uniformly pale pink. Abdomen oval, dorsally with seven pairs of small pink spots.

Epigynum (Figs 21D—F, 22): CO semi-oval. CD funnel-shaped, anteriorly attached
to a sclerotised ‘handl€’, ending in a half-loop, very dark in comparison to sperma-
theca. Spermatheca 8-shaped; anterior part slightly larger than posterior part.

Etymology. The specific epithet is taken from Latin and refers to the pink
spots on the abdomen.

Distribution. Indonesia (Sumatra: Jambi Province) Fig. 29.

Rangkayo Dhiya’'ulhaq & Benjamin, gen. nov.
https://zoobank.org/7FD186DF-D786-4DF4-A4B5-DAE94158656B

Type species. Rangkayo hitam Dhiya'ulhaq & Benjamin, sp. nov.

Diagnosis. Among the Oriental thomisids of the Epidius clade (sensu Ben-
jamin 2011), Rangkayo Dhiya’'ulhaq & Benjamin, gen. nov., is similar to Epidius
Thorell, 1877 and Ibana Benjamin, 2014 in possessing a row of strong macrose-
tae ventrally on the distal edge of male palpal tibia and the lack of MA, but can
be distinguished from both genera by the shape of cymbium with a prominent
apical protrusion and presence of tegular bump. Additionally, it is distinguished
from Epidius by the long, whiplike embolus and tibia shorter than cymbium and
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Figure 21. Pharta roseomaculata Dhiya'ulhaq & Benjamin sp. nov., female (holotype 2013_HF1.1_AraThom044N_001)
A, B habitus A dorsal view B ventral view C eye region, frontal view D—F epigynum D ventral view E cleared, ventral view
F cleared, dorsal view. Scale bars: 1 mm (A, B); 0.2 mm (C-F).
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Figure 22. Pharta roseomaculata Dhiya'ulhaq & Benjamin sp. nov., female (holotype 2013_HF1.1_AraThom044N_001)
A, B epigynum A dorsal view B ventral view. Abbreviations: CO = copulatory opening; FD = fertilisation duct; S = sperma-
theca. Scale bars: 0.2 mm.

from Ibana by the larger conductor with a wide base. The tibia of the two de-
scribed species lack TA, a feature also absent in some species of the other
two genera (Ibana gan Liu & S. Q. Li, 2022; Epidius mahavira Benjamin, 2017b;
Epidius longimanus Benjamin, 2017b). Females are unique in having a large,
butterfly shaped atrium; very long, convoluted CD arranged in loops, turns, and
folds; small, inconspicuous spermatheca. The latter two characters appear in-
stead superficially similar to the dietine genus Lycopus Thorell, 1895.

Description. Total body length 3—4 mm. Carapace pear-shaped, slightly longer
than wide. PLE>ALE>PME>AME. AER recurved, PER slightly recurved. Legs long
and slender; front legs much longer than back legs; leg formula 2143; tarsi and
tibiae | and Il with several pairs of ventral spines. Abdomen oval. Male palp: cym-
bium elongated, with an apical extension; embolus very long, whip-like, arising
from an extension of the tegulum; conductor present; tegular bump present, sit-
uated next to the conductor; tibia ventrally with a row of macrosetae. Epigynum:
Atrium large, butterfly-shaped; copulatory ducts very long and convoluted, con-
sisting of loops, turns, and fold; spermatheca small and inconspicuous. Coloura-
tion: whole body yellow; eye region slightly darker; abdomen with several pairs
of red and white spots dorsally. Hardly any somatic difference between sexes.

Etymology. The generic name, as well as the type species, is taken from
Rangkayo Hitam or Orang Kayo Hitam, a legendary king of Jambi central to the
foundation myth of Jambi City. Gender masculine.

Species composition. Rangkayo hitam Dhiya’ulhag & Benjamin, sp. nov.,
Rangkayo perkaso Dhiya'ulhag & Benjamin, sp. nov.

Rangkayo hitam Dhiya’'ulhaq & Benjamin, sp. nov.
https://zoobank.org/52E30870-0EA8-4040-B586-222A4E860634
Figs 23-25

Type material. Holotype. INDONESIA — Jambi Province * 1&; Batang Hari,
Hutan Harapan Conservation Area; 02°09'52.9"S, 103°22'04.0"E; elev. 51 m; 2
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Figure 23. Rangkayo hitam Dhiya'ulhaq & Benjamin, sp. nov., male (holotype 2013_HFr1.2_AraThom091N_001) A, B hab-
itus A dorsal view B ventral view C eye region, frontal view D—G right palp (mirrored) D prolateral view E ventral view
F retrolateral view G dorsal view. Scale bars: 1 mm (A, B); 0.2 mm (C-G).

Aug. 2013; J. Drescher leg.; canopy fogging in rainforest; GOET 2013_HFr1.2_
AraThom091N_001 (to be transferred to MZB). Paratype. INDONESIA — Jambi
Province « 19; Batang Hari, Bajubang, Singkawang; 01°47'07.9"S, 103°16'37.4"E;
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Figure 24. Rangkayo hitam Dhiya’'ulhaq & Benjamin, sp. nov., female (paratype 2013_HJ4.1_AraThom091N_001) A, B hab-
itus A dorsal view B ventral view C-E epigynum C ventral view D cleared, ventral view E cleared, dorsal view. Scale bars:
1 mm (A, B); 0.1 mm (C-E).
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Figure 25. Rangkayo hitam Dhiya’ulhaq & Benjamin, sp. nov. A, B male (holotype 2013_HFr1.2_AraThom091N_001), right
palp (mirrored) A ventral view B, C female (paratype 2013_HJ4.1_AraThom091N_001), epigynum B ventral view C dorsal
view. Abbreviations: AT = atrium; C = conductor; CD = copulatory duct; CO = copulatory opening; E = embolus; EB = em-
bolic base; FD = fertilisation duct; L1 = first loop of copulatory ducts; L2 = second loop of copulatory ducts; MA = median
apophysis; S = spermatheca; TB = tegular bump. Scale bars: 0.2 mm.

elev. 56 m; 18 Jun. 2013; J. Drescher leg.; canopy fogging in jungle rubber
plantation; GOET 2013_HJ4.1_AraThom091N_001 (to be transferred to MZB).
+ 19; Batang Hari, Bajubang, Pompa Air; 01°49'33.3"S, 103°17'38.1"E; elev. 51
m; 14 May 2013; J. Drescher leg.; canopy fogging in jungle rubber plantation;
GOET 2013_HJ2.1_AraThom091N_001 (to be transferred to MZB).

Diagnosis. Males of Rangkayo hitam Dhiya'ulhaq & Benjamin, sp. nov. can be
distinguished fromthe only other species Rangkayo perkaso Dhiya'ulhag & Benjamin,
sp. nov. by the straighter cymbium (Fig. 23G vs bent, Fig. 26G), lack of dorsal
cymbial setae with widened base (vs present), smaller, round tegulum, not covering
most of the embolic base (Figs 23D, 25A vs larger, oval-shaped, covering most of
the embolic base, Figs 26D, 28A), longer and straighter conductor (vs shorter and
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curved), and small tegular bump (vs large). Females can be distinguished by the
more spaced CO (Figs 24C, E, 25C), anterior region of atrium as wide as posterior
region (vs anterior region narrower than posterior; Figs 27C, E, 28C), CD with a
narrower second loop, which does not encircle the first loop (Figs 24D, 25B vs fully
encircling the first loop, Figs 27B, 28B), posterior part of CD forming a longitudinal
bow (vs transverse bow). Additionally, the abdominal red spots appear much larger
and with a deeper colour than in R. perkaso (Figs 23A, 24A, 26A, 27A), although this
may reflect the condition of the specimens rather than a diagnostic trait.

Description. Male (holotype 2013_HFr1.2_AraThom091N_001; Figs 23, 25A).
Total length 3.42. Carapace length 1.61; width 1.41. Abdomen length 1.81; width
1.39. Diameter of eyes: AME 0.04; ALE 0.10; PLE 0.12; PME 0.08. Interdistances
between eyes: AME-AME 0.07; AME-ALE 0.05; ALE-ALE 0.26; PME-PME 0.12;
PME-PLEOQ.10;ALE-PLE0.12;AME-PMEO0.22;PLE-PLE0.51.Legmeasurements:
leg110.25(2.78,0.54,3.19,2.68,1.06);leg 11 10.62 (2.82,0.48,3.40,2.82,1.10); leg Il
4.57(1.40,0.39,1.33,0.96,0.49); leg IV 4.97 (1.51, 0.40, 1.45,1.07, 0.54). Carapace
pear-shaped, yellowish orange; eye region slightly darkened; AER recurved; PER
slightly recurved. Legs uniformly yellow. Abdomen oval, yellow; dorsally with four
pairs of large, red spots, interspersed by smaller white ones; laterally with a few
small red spots in the posterior half. Palp (Figs 23D-G, 25A): Cymbium 1.5 x length
of tibia, straight, oval-shaped with a narrowed anterior extension. Tegulum round,
not covering the long embolic base. Tegular bump small, prolaterally positioned.
Conductor long and rather straight, tapering into a rounded tip. Embolus long,
whip-like, curving around the prolateral side of the bulb, before distally curving to
the other direction. Tibia ventrally with seven strong macrosetae.

Female (paratype 2013_HJ4.1_AraThom091N_001; Figs 24, 25B, C). Total
length 3.76. Carapace length 1.60; width 1.48. Abdomen length 2.16; width 1.53.
Diameter of eyes: AME 0.05; ALE0.11; PLE 0.13; PME 0.09. Interdistances between
eyes: AME-AME 0.09; AME—-ALE 0.06; ALE-ALE 0.28; PME-PME 0.13; PME-PLE
0.13; ALE-PLE 0.13; AME-PME 0.21; PLE-PLE 0.55. Leg measurements: leg |
9.76 (2.66, 0.55,3.14, 2.43,0.98); leg 11 10.08 (2.83, 0.56, 3.27, 2.52, 0.90); leg Il 5
leg IV -. Female habitus as in male, except the carapace is paler in colour. Epigy-
num (Figs 24C—E, 25B, C): Atrium large, butterfly-shaped; anterior region as wide
as posterior region. CO semicircular. CD very long and convoluted, anteriorly with
two major loops; first loop after the CO appearing only as a half-circle, not encir-
cled by the second loop. Next to the second loop is a straight tube running to the
posterior. Posterior part of CD initiated by a longitudinal bow, followed by a series
of folds and turns, ending in a rather inconspicuous, oval spermatheca.

Etymology. See under etymology of genus. The specific epithet is a noun in
apposition.

Distribution. Indonesia (Sumatra: Jambi Province) Fig. 29.

Rangkayo perkaso Dhiya'ulhaq & Benjamin, sp. nov.
https://zoobank.org/4900DCA9-B129-406F-BCED-8859FD72D7BB
Figs 26-28

Type material. Holotype. INDONESIA — Jambi Province * 1&; Sarolangun, Air
Hitam, Lubuk Kepayang; 02°03'46.6"S, 102°48'03.5"E; elev. 74 m; 26 Jun.
2013; J. Drescher leg.; canopy fogging in jungle rubber plantation; GOET
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Figure 26. Rangkayo perkaso Dhiya'ulhaq & Benjamin, sp. nov., male (holotype 2013_BJ3.2_AraThom056N_001) A, B hab-
itus A dorsal view B ventral view C eye region, frontal view D—G left palp D prolateral view E ventral view F retrolateral view

G dorsalview. Scale bars: 1 mm (A, B); 0.2 mm (C-G).

2013_BJ3.2_AraThom056N_001 (to be transferred to MZB). Paratypes. IN-
DONESIA — Jambi Province « 19; Sarolangun, Bukit Duabelas National Park;
01°56'30.8"S, 102°34'50.6"E; elev. 91 m; 4 Oct. 2013; J. Drescher leg.; canopy
fogging in rainforest; GOET 2013_BF4.2_AraThom056N_001 (to be transferred
to MZB). « 1J; Sarolangun, Air Hitam, Desa Baru; 02°01'49.5"S, 102°46'14.8"E;
elev. 57 m; 12 Jul. 2013; J. Drescher leg.; canopy fogging in jungle rubber plan-
tation; GOET 2013_BJ6.1_AraThom056N_001 (to be transferred to MZB). « 1;
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Figure 27. Rangkayo perkaso Dhiya'ulhaq & Benjamin, sp. nov., female (paratype 2013_BF4.2_AraThom056N_001)
A, B habitus A dorsal view B ventral view C—E epigynum C ventral view D cleared, ventral view E cleared, dorsal view.
Scale bars: 1 mm (A, B); 0.1 mm (C-F).

Batang Hari, Hutan Harapan Conservation Area; 02°09'09.3"S, 103°21'41.8"E;
elev. 65 m; 19 Jul. 2013; J. Drescher leg.; canopy fogging in rainforest; ZMH
ZMH-A0031858 (GOET 2013_HF1.1_AraThomO056N_001). « 1J; Batang Hari,
Bajubang, Sungkai; 01°50'58.7"S, 103°18'00.5"E; elev. 56 m; 5 Jun. 2013; J.
Drescher leg.; canopy fogging in jungle rubber plantation; GOET 2013_HJ3.2_
AraThom056N_001 (to be transferred to SMF).

Diagnosis. Males of Rangkayo perkaso Dhiya’'ulhag & Benjamin, sp. nov., can
be easily distinguished from the only other species Rangkayo hitam Dhiya'ul-
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Figure 28. Rangkayo perkaso Dhiya’'ulhag & Benjamin, sp. nov. A, B male (holotype 2013_BJ3.2_AraThom056N_001),
left palp A ventral view B, C female (paratype 2013_BF4.2_AraThom056N_001), epigynum B ventral view C dorsal view.
Abbreviations: AT = atrium; C = conductor; CD = copulatory duct; CO = copulatory opening; E = embolus; FD = fertilisation
duct; L1 =first loop of copulatory ducts; L2 = second loop of copulatory ducts; MA = median apophysis; S = spermatheca;
TB = tegular bump. Scale bars: 0.2 mm.

hag & Benjamin, sp. nov., by the conspicuously bent cymbium (Fig. 26G) (vs
straight; Fig. 23G), the presence of dorsal cymbial setae with widened base
(vs absent), larger, oval shaped tegulum, covering most of embolic base (Figs
26D, 28A vs smaller, round, not covering most of embolic base, Figs 23D, 25A),
a shorter, curved conductor (vs longer and straight), and large tegular bump
(vs small). Females can be distinguished by the CO positioned closer together
(Figs 27C, E, 28C), the anterior region of the atrium narrower than the posterior
region (vs both regions similarly wide; Figs 24C, E, 25C). CD with a wider sec-
ond loop, fully encircling the first loop (Figs 27D, 28B vs first loop being mostly
outside the second loop, Figs 24D, 25B), and the posterior part of CD forming a
transverse bow (vs a longitudinal bow).
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Figure 29. Distribution of examined Thomisidae species from the Epidius clade (sensu Benjamin, 2011) prior to the pres-
ent study, as well as the sampling location of the current study in Jambi Province, Sumatra, Indonesia (green flag). The
new genus and the five new species described in the present study are all from the same study location, i.e., a replicated
plot design across lowland rainforest, ‘jungle rubber’ (rubber agroforestry), and smallholder monoculture plantations of
rubber and oil palm in Jambi’s lowlands (Drescher et al. 2016).

Description. Male (holotype 2013_BJ3.2_AraThom056N_001; Figs 26, 28A).
Total length 3.29. Carapace length 1.52; width 1.47. Abdomen length 1.77; width
1.25. Diameter of eyes: AME 0.04; ALE 0.10; PLE 0.12; PME 0.08. Interdistances
between eyes: AME-AME 0.07; AME-ALE 0.05; ALE-ALE 0.24; PME-PME
0.13; PME-PLE 0.11; ALE-PLE 0.13; AME-PME 0.22; PLE-PLE 0.51. Leg
measurements: leg | 9.99 (2.68, 0.52, 3.13, 2.65, 1.01); leg 11 10.38 (2.85, 0.56,
3.23,2.71,1.03); leg 111 4.46 (1.39, 0.34, 1.34,0.92, 0.47); leg IV 4.93 (1.54, 0.34,
1.47,1.05, 0.53). Carapace pear-shaped, yellow; eye region slightly darker; AER
recurved; PER slightly recurved. Legs uniformly pale yellow. Abdomen oval;
dorsally yellow with two full pairs of red spots and two smaller ones only on the
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left side; paired white spots very faint; laterally pale. Palp (Figs 26D-F, 28A):
cymbium more than 2 x longer than tibia, retrolaterally bent, elongated with
a narrowed anterior extension; dorsally with a prominent hump in the centre,
as well as two fields of setae with widened base. Tegulum large, oval-shaped,
covering the embolic base. Tegular bump large, apically positioned. Conductor
with a wide base, abruptly narrowed and strongly curved. Embolus long, whip-
like, curving around the prolateral side of the bulb, before distally curving to the
other direction. Tibia ventrally with seven strong macrosetae.

Female (paratype 2013_BF4.2_AraThom056N_001; Figs 27, 28B, C).

Total length 3.83. Carapace length 1.47; width 1.45. Abdomen length
2.36; width 1.73. Diameter of eyes: AME 0.05; ALE 0.11; PLE 0.13; PME 0.08.
Interdistances between eyes: AME-AME 0.08; AME—ALE 0.05; ALE-ALE 0.26;
PME-PME 0.13; PME-PLE 0.12; ALE-PLE 0.12; AME-PME 0.22; PLE-PLE
0.53. Leg measurements: leg | 7.81 (2.26, 0.39, 2.38, 1.85, 0.93); leg Il -; leg
[l 4.09 (1.21, 0.35, 1.20, 0.84, 0.49); leg IV 4.62 (1.48, 0.34, 1.37, 0.92, 0.51).
Female habitus as in male, except for the following: abdomen with four full pairs
of red spots, interspersed with prominent white spots; laterally bordered by a
thick white band. Epigynum (Figs 27C~E, 28B, C): atrium large, butterfly-shaped;
anterior region narrower than the posterior region. CO semicircular. CD very long
and convoluted, anteriorly with two major loops; the first loop after the CO almost
forms a full loop, completely encircled by the second loop. Next to the second
loop is a straight tube running to the posterior. Posterior part of CD initiated by
a slightly meandering tube, followed by a transverse bow, then a few folds and
turns before ending in a rather inconspicuous, oval shaped spermatheca.

Etymology. The specific epithet is taken from a Jambi Malay word mean-
ing powerful, which is included in the first line of the traditional song from
Jambi ‘Orang Kayo Hitam': Rang Kayo Hitam, gagah perkaso (translated:
Rang Kayo Hitam, mighty and powerful). Also referring to the rather strong
bend of the male palp.

Distribution. Indonesia (Sumatra: Jambi Province) Fig. 29.

Discussion

This study results from a long-standing research project, EFForTS, conducted
around two forest reserves (Bukit Duabelas National Park & Hutan Harapan) in
the province of Jambi, Sumatra, Indonesia. In the first of five canopy fogging
sampling campaigns in the span of 12 years, approximately 3000 adult spider
specimens were collected. Of these, 263 specimens belong to Thomisidae, as-
signed to 63 morphospecies. With this, Thomisidae were the third most speciose
spider family within our canopy fogging collection, only surpassed by Theridiidae
(155 morphospecies) and Salticidae (96 morphospecies) (Ramos et al. 2022).

The description of five new species of Thomisidae as well as new locality
records for five known species improves our understanding of the biodiversity
of crab spiders in the Oriental region. Thomisids are highly camouflaged
predators of flower visitors, and some species groups even can adjust colour
and patterns to match the colour of their preferred ambush site, on occasion
within days (e.g., Misumena spp. or Thomisus spp.) (Platnick et al. 2020).
Thomisids of the genus Amyciaea even mimic ants, such as A. lineatipes which
mimics the weaver ant Oecophylla smaragdina (Platnick et al. 2020).
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The species newly described here, as well as the novel genus Rangkayo, still
have the strong distinction between forelegs and hindlegs like most thomisids,
suggesting that their movement patterns, as well as hunting strategies, are
similar to those of well-known thomisid species. The discovery of a new genus
within the Thomisidae, Rangkayo Dhiya'ulhaq & Benjamin, gen. nov., highlights
substantial taxonomic knowledge gaps regarding the remarkable biodiversity of
the study region. Continued taxonomic analysis of our EFForTS collections, and
other sampling efforts, may likely reveal even more undescribed spider genera,
possibly even within the Thomisidae. Additionally, molecular genetic data will
further aid in understanding the phylogenetic placement of Rangkayo Dhiya'ulhaq
& Benjamin, gen. nov., within the thomisid phylogeny, especially concerning the
morphological similarity of the male palps with those of Ibana and Epidius.
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