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Abstract

Five new species of the genus Macrothele Ausserer, 1871 are described from China: Macrothele emei Lin
& Li, sp. nov. (39, Sichuan), M. hanfeii Lin & Li, sp. nov. (39, Hainan), M. hungae Lin & Li, sp.
nov. (39, Taiwan), M. limenghuai Lin & Li, sp. nov. (39, Sichuan), and M. nanning Lin & Li, sp. nov.
(39, Guangxi). Types of the new species are deposited in the Institute of Zoology, Chinese Academy of

Sciences in Beijing, China.
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Introduction

The spider family Macrothelidae Simon, 1892 includes 40 species in one genus, Mac-
rothele Ausserer, 1871 (Li 2020; WSC 2021). The majority of Macrothele species are
distributed in Asia (33 species), but seven species are known from Europe and Africa.
Macrothele commonly make webs in crevices or cavities in roadside soil slopes and
occasionally build webs within and on leaf litter (Fig. 1). Here we describe five new
Macrothele species from China.

Copyright Yejie Lin et al. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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Figure 1. Live Macrothele spp. in situ A, B M. limenghuai sp. nov., female C M. hanfeii sp. nov., male
and female, courtship. Photo by Xu Zhang (A, B) and Jiaxiang Wu (C).
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Materials and methods

All specimens were preserved in 75% ethanol at Institute of Zoology, Chinese Acad-
emy of Sciences (IZCAS) in Beijing, China. Spermathecae were cleared in trypsin en-
zyme solution to dissolve non-chitinous tissues. Specimens were examined under a
LEICA M205C stereomicroscope. Photomicroscope images were taken with an Olym-
pus C7070 zoom digital camera (7.1 megapixels). Laboratory habitus photographs
were taken with a Canon EOS 60D digital camera equipped with a Canon EF 100 mm
£/2.8L IS USM macro lens. Photos were stacked with Helicon Focus v. 6.7.1 and pro-
cessed in Adobe Photoshop CC 2018. The terminology used in the text and figures fol-
lows Zhu and Song (2000). Distribution maps were generated using ArcMap v. 10.2.

All measurements are in millimeters. Total size does not include chelicerae. Eye
sizes were measured as the maximum diameter from either the dorsal or frontal view.
Leg measurements are given as follows: total length (femur, patella+tibia, metatarsus,
tarsus). Abbreviations: AER, anterior eye row; ALE, anterior lateral eyes; AME, ante-
rior median eyes; CD, copulatory ducts; PER, posterior eye row; PLE, posterior lateral
eyes; PLS, posterior lateral spinnerets; PME, posterior median eyes; PMS, posterior
median spinnerets; T, terminus of receptacula.

Taxonomy

Family Macrothelidae Simon, 1892
Genus Macrothele Ausserer, 1871

Type species. Mygale calpeiana Walckenaer, 1805

Macrothele emei Lin & Li, sp. nov.
http://zoobank.org/9DDA3C10-942E-4ADB-8C17-E33E09CCF3BB
Figures 2, 3, 13A, 14A, 16

Type material. Holotype: 13 (IZCAS-Ar41850) China, Sichuan Province, Mount
Emei, Shengshuige to Huayan Temple, 29.5697°N, 103.4100°E, elevation ca 830 m,
29.1X.2016, Zhe Zhao & Xiaoqing Zhang leg. Paratypes: 1339 (IZCAS-Ar41851-
Ar41854), same data as holotype; 19 (IZCAS-Ar41855), China, Sichuan Province,
Mount Emei, east of Dapingshanzhuang, Yuanhong Cave, 29.5688°N, 103.4089°E,
elevation ca 850 m, 29.IX.2016, Zhe Zhao & Xiaoqing Zhang leg.; 1419 (IZCAS-
Ar41856-Ar41857), China, Sichuan Province, Mount Emei, Zhongfeng Old Temple
to Shengshuige, 29.5701°N, 103.4029°E, elevation ca 790 m, 28.1X.2016, Zhe Zhao
& Xiaoqing Zhang leg.
Etymology. The specific epithet refers to the type locality; noun in apposition.
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Figure 2. Macrothele emei sp. nov., left palp, holotype A prolateral view B retrolateral view € bulb
apophysis. Black arrows pointing to the conical spines; black arrow to inset pointing to the close up of
rough-textured apophysis.

Diagnosis. Males of Macrothele emei sp. nov. resemble those of M. digitata Chen,
Jiang & Yang, 2020 and M. palpator Pocock, 1901 in having the conical spines dorsally
on palpal tibia and the embolus of the same shape. Females of the new species resemble
M. palpator by the G-shaped receptacula with long copulatory ducts. Males of M. emei
sp. nov. can be distinguished from M. digitata and M. palpator by the presence of seven
short spines visible in dorsal view on the distal third of the palpal tibia in dorsal view
(vs 13—15 long spines in M. digitata and in M. palpator). Females of M. emei sp. nov.
can be differentiated from M. palpator by the ratio of the length of the copulatory
ducts after the second turn almost 1:2 and the second turn expanded (vs length ratio
of the copulatory duct folds 1:3, second fold unexpanded in M. palpator).
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Figure 3. Macrothele emei sp. nov., female genitalia, male holotype and female paratype A female geni-

talia, ventral view B male habitus, dorsal view € male habitus, ventral view D female habitus, dorsal view
E female habitus, ventral view. Abbreviations: CD copulatory ducts, T terminus of receptacula.
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Description. Male (holotype) (Figs 2, 3B, C): Total length 21.53, carapace 8.52
long, 6.93 wide; opisthosoma 12.51 long, 5.52 wide. Carapace dark brown, covered
with short setae. Fovea deep, round. AER slightly procurved, PER recurved. Eye sizes
and interdistances: AME 0.25, ALE 0.36, PME 0.28, PLE 0.27; AME-AME 0.13,
ALE-AME 0.09, ALE-PLE 0.11, PLE-PME 0.08, PME-PME 0.27. Cheliceral pro-
margin with 15 stout teeth, basomesally with 20 denticles. Labium brown, with ca
124 cuspules; sternum chestnut, with three pairs of sigillac. Legs dark brown. Leg
measurements: 1 19.75 (6.52 + 7.01 + 5.13 + 3.10), II 22.88 (6.02 + 7.11 + 5.24 +
4.51), III 23.55 (6.51 + 7.92 + 5.01 + 4.11), IV 30.21 (8.11 + 9.10 + 8.00 + 5.00).
Leg formula: 4321. Abdomen dark brown, hairy. Spinnerets: PMS one segment, 2.22
long, 0.51 wide, PMS-PMS 1.60; PLS three segments. PLS 12.28 long (3.66, 3.38,
3.54). Tip of PLS white.

Male palp (Figs 2, 13A, 14A). Maxillae with ca 153 cuspules. Palpal trochanter
without lyral spines. Bulb nearly globose, with a ventral apophysis with a rough tex-
ture; embolus flat, slightly curved, needle-shaped, and expanded basally.

Female (Fig. 3A, D, E): total length 22.40, carapace 9.54 long, 8.82 wide; opistho-
soma 11.31 long, 6.07 wide. Eye sizes and interdistances: AME 0.20, ALE 0.39, PME
0.29, PLE 0.36; AME-AME 0.08, ALE-AME 0.12, ALE-PLE 0.08, PME-PME
0.62, PLE-PME 0.07. Cheliceral promargin with 14 stout teeth, basomesally with
21 denticles. Endites brown, labium with ca 118 cuspules. Palpal trochanter without
lyral spines. Leg measurements: 1 19.76 (5.42 + 6.71 + 4.63 + 3.12), 11 20.04 (6.20 +
7.10 + 3.74 + 3.00), III 21.26 (6.10 + 6.92 + 5.03 + 3.21), IV 25.37 (7.11 + 8.21 +
6.13 + 3.92). Leg formula: 4321. Abdomen dark brown, hairy. Spinnerets: PMS one
segment, 2.53 long, 0.71 wide, PMS-PMS 2.25; PLS three segments. PLS 12.28 long
(3.83,3.72, 4.73).

Female genitalia (Fig. 3A) simple, with two turns. Receptacula directed anteri-
orly, turning laterally, then dorsally, finally medially; somewhat G-shaped. The length
ratio of the duct after the lateral turn to the dorsal turn is 2:1.

Variations. Male total length 14.21-21.53 (7 = 3), female total length 13.52—
22.40 (n = 5).

Distribution. China (Sichuan).

Macrothele hanfeii Lin & Li, sp. nov.
http://zoobank.org/874E5529-DODB-413E-B4B7-78810FEAAGO7
Figures 4-6, 13F, 14E 16

Type material. Holotype: 13 (IZCAS-Ar41857) China, Hainan Province, Ledong
Li Autonomous County, Jianfengling National Park, Mingfeng Valley, 18.7417°N,
108.8416°E, elevation ca 980 m, 21.1V.2018, Yejie Lin & Jiaxiang Wu leg. Paratypes:
1Q (IZCAS-Ar41858), same data as holotype; 39 (IZCAS-Ar41859-Ar41861), same
data as holotype but 23.X1.2020, Yunhu Mo leg.

Etymology. The species epithet refers to Mr Hanfei Gao who helped with this

research; noun (name) in genitive case.
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Figure 4. Live Macrothele hanfeii sp. nov., paratypes A male B female.

Diagnosis. Male of Macrothele hanfeii sp. nov. resemble those of M. holsti Pocock,
1901 and M. multispine Wang, Li & Yang, 2019 by having similar bulb shape. Females
of M. hanfeii sp. nov. resemble the aforementioned species by the apically globose
receptacula that bend inwards. Male of M. hanfeii sp. nov. can be distinguished from
M. holsti and M. multispine in that the palpal tibia bear seven blunt spines in prolateral
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Figure 5. Macrothele hanfeii sp. nov., left palp, holotype A prolateral view B retrolateral view.

view and nine in dorsal view that extend onto the patella and a large spine present
in the center of the area with blunt spines (vs 14 blunt spines in prolateral view and
13 in dorsal view in M. holsti, and three blunt spines in prolateral view and one in
dorsal view in M. multispine; large spine absent in M. holsti and M. multispine, and in
M. multispine, the blunt spines are absent on the patella). Females differ from those of
M. holsti and M. multispine by the short, robust copulatory ducts and the receptacula
apically teardrop shaped (vs copulatory ducts long and thin and receptacula apically
oval in M. holsti and M. multispine).
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Figure 6. Macrothele hanfeii sp. nov., female genitalia, male holotype, and female paratype A female

genitalia, ventral view B male habitus, dorsal view C male habitus, ventral view D female habitus, dorsal
view E female habitus, ventral view. Abbreviations: CD copulatory ducts, T terminus of receptacula.
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Description. Male (holotype) (Figs 4A, 5, 6B, C, 13E 14F): total length 20.03,
carapace 8.02 long, 7.13 wide; opisthosoma 14.01 long, 5.12 wide. Carapace dark
brown, glabrous, covered with short setae, middle of cephalic region with row of setae.
Fovea deep, round. AER slightly procurved, PER recurved. Eye sizes and interdis-
tances: AME 0.35, ALE 0.46, PME 0.31, PLE 0.32; AME-AME 0.15, ALE-FAME
0.11, ALE-PLE 0.12, PLE-PME 0.05, PME-PME 0.31. Cheliceral promargin with
13 stout teeth, basomesally with 19 denticles. Labium brown, with ca 33 cuspules;
sternum chestnut, with three pairs of sigillae. Legs dark brown. Leg measurements:
[21.75(6.52 + 7.01 + 5.13 + 3.10), 11 22.88 (6.02 + 7.11 + 5.24 + 4.51), 11l 23.55
(6.51+7.92+5.01 +4.11),IV 30.21 (8.11 + 9.10 + 8.00 + 5.00). Leg formula: 4321.
Abdomen dark brown, hairy. Spinnerets: PMS one segment, 1.76 long, 0.48 wide,
PMS-PMS 1.36; PLS three segments. PLS 3.94 long (3.19, 3.56, 4.50).

Male palp (Figs 5, 13F 14F). Maxillae with ca 70 cuspules. Palpal trochanter without
lyral spines. Patella with eight blunt spines, tibia with blunt spines, seven in prolateral view
and nine in dorsal view. Bulb nearly globose; embolus slightly curved and needle-shaped.

Female (Figs 4B, 6A, D, E): total length 17.20, carapace 7.62 long, 8.52 wide;
opisthosoma 12.21 long, 8.11 wide. Eye sizes and interdistances: AME 0.22, ALE
0.43, PME 0.38, PLE 0.40; AME-AME 0.15, ALEFAME 0.09, ALE-PLE 0.05,
PME-PME 0.58, PLE-PME 0.05. Cheliceral promargin with 15 stout teeth, basome-
sally with 31 denticles. Palpal trochanter without lyral spines. Endites brown, labium
with ca 32 cuspules. Leg measurements: 1 17.76 (5.02 + 6.51 + 4.13 + 3.10), 11 20.04
(6.20 + 7.10 + 3.74 + 3.00), III 21.26 (6.10 + 6.92 + 5.03 + 3.21), [V 25.37 (7.11
+8.21 + 6.13 + 3.92). Leg formula: 4321. Abdomen dark brown, hairy. Spinnerets:
PMS one segment, 2.18 long, 0.53 wide, PMS-PMS 2.38; PLS three segments. PLS
11.60 long (3.52, 3.76, 4.32).

Female genitalia (Fig. 6A) simple. Receptacula apically teardrop shaped, copula-
tory ducts short and robust, the ratio of the length of the receptacula apically to the
length of the copulatory ducts is almost 1:2.

Variation. Female total length 17.20-22.52 (n = 4).

Distribution. China (Hainan).

Macrothele hungae Lin & Li, sp. nov.
http://zoobank.org/C38C581D-3167-4B06-B5D0-58B4278BOCEC
Figures 7, 8, 13E, 14E, 15B, , 16

Macrothele gigas Haupt, 2008: 20, fig. 4B (9, misidentified).

Type material. Holotype: 18 (IZCAS-Ar41862) China, Taiwan, Kenting National
Forest Recreation Area, Pingtung County, Kenting, 27.VI. 2013, Yanzhou Tong leg.
Paratypes: 39 (IZCAS-Ar41863-Ar41865), same data as holotype.

Species studied for comparison. Macrothele gigas Shimojana & Haupt, 1998:
3d, Japan, Ishigaki Island, Yarabudake, 24.4405°N, 124.0874°E, 10.IV.2019, Sibaga-
rasu Kurosaki leg.; 39, same data as male but 8.IX.2019.
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Figure 7. Macrothele hungae sp. nov., left palp, holotype A prolateral view B retrolateral view. Black ar-

row: expansion of embolic base. Black arrow pointing to the expansion of embolic base.

Etymology. The specific epithet is dedicated to Ms Hung Hsiu-chu, the first elect-
ed chairwoman of the Kuomintang in Taiwan, China; noun (name) in genitive case.

Diagnosis. Macrothele hungae sp. nov. resembles M. gigas (Figs 13D, 14D, 15C, D)
by the large size, the needle-shaped embolus of the male, and the apically globose re-
ceptacula and the S-shaped copulatory ducts of the female. Male of M. hungae sp. nov.
can be distinguished from those of M. gigas by three rows of 22-25 lyral spines on the
maxillae, palpal tibia with six spines in prolateral view, and embolic base expansion
begins at one of the apical thirds of the bulb (vs 11 lyral spines in two rows, tibia with
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0.5 mm

Figure 8. Macrothele hungae sp. nov., female genitalia, male holotype and female paratype A female
genitalia, ventral view B male habitus, dorsal view € male habitus, ventral view D female habitus, dorsal
view E female habitus, ventral view. Black arrow pointing to the width of the terminus. Abbreviations:
CD copulatory ducts, T terminus of receptacula.
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1 or 2 spines in prolateral view, expansion of embolic base begins at the halfway point
of the bulb). Females can be differentiated from those of M. gigas by having the base
of copulatory ducts as wide as the receptacula and the receptacula apically oval (vs the
ratio of the width of the base of copulatory ducts to the width of the terminus almost
2:3, and the receptacula apically teardrop shaped in M. gigas).

Description. Male (holotype) (Figs 7, 8B, C, 13E, 14E, 15B, F): total length
25.63, carapace 13.22 long, 12.23 wide; opisthosoma 15.89 long, 9.89 wide. Carapace
dark brown, covered with short setae, middle of cephalic region with a row of setae. Fo-
vea deep, round. AER slightly procurved, PER recurved. Eye sizes and interdistances:
AME 0.50, ALE 0.76, PME 0.41, PLE 0.48; AME-AME 0.25, ALE-AME 0.12,
ALE-PLE 0.16, PLE-PME 0.07, PME-PME 0.88. Chelicerae red, promargin with
14 stout teeth, basomesally with 22 denticles. Labium brown, with ca 104 cuspules;
sternum chestnut, with three pairs of sigillae. Legs dark brown. Leg measurements: I
43.07 (10.11 + 15.83 + 10.20 + 6.93), 11 48.44 (12.22 + 16.61 + 11.10 + 8.51), III
41.44 (10.31 + 14.00 + 10.91 + 6.22), IV 61.05 (17.52 + 17.11 + 19.20 + 7.22). Leg
formula: 4213. Abdomen dark brown, hairy. Spinnerets: PMS one segment, 3.12 long,
0.67 wide, PMS-PMS 1.55; PLS three segments. PLS 14.10 long (4.30, 4.70, 5.10).

Male palp (Figs 7, 13E, 14E). Maxillae with ca 115 cuspules. Palpal trochanter
with 25 lyral spines. Tibia with six spines. Bulb nearly globose; embolus needle shaped,
expanded at the base.

Female (Fig. 8A, D, E): total length 40.81, carapace 18.22 long, 16.52 wide;
opisthosoma 22.61 long, 13.13 wide. AER slightly procurved, PER recurved. Eye sizes
and interdistances: AME 0.52, ALE 0.93, PME 0.72, PLE 0.58; AME-AME 0.31,
ALE-AME 0.20, ALE-PLE 0.12, PME-PME 1.16, PLE-PME 0.13. Cheliceral pro-
margin with 11 stout teeth, basomesally with 28 denticles. Endites brown, labium with
ca 118 cuspules. Leg measurements: I 59.54 (16.21 + 22.74 + 12.30 + 8.29), 11 61.97
(16.40 + 22.21 + 14.93 + 8.43), 111 54.81 (13.50 + 20.12 + 14.32 + 6.87), IV 66.02
(17.14 + 22.13 + 18.83 + 7.92). Leg formula: 4213. Abdomen dark brown, hairy.
Spinnerets: PMS one segment, 5.12 long, 0.91 wide, PMS-PMS 4.42; PLS three seg-
ments. PLS 22.29 long (7.35, 7.51, 7.43).

Female genitalia (Fig. 8A) simple. Receptacula apically oval; copulatory duct nar-
row, S-shaped; width of the base of the copulatory ducts and the width of the terminus
are nearly equal.

Variation. Female total length 40.81-51.40 (7 = 3).

Distribution. China (Taiwan).

Macrothele limenghuai Lin & Li, sp. nov.
http://zoobank.org/5A2112F7-BO0F-49BB-B662-A16CE5A56B2D
Figures 9, 10, 13B, 14B, 15A, E, 16

Type material. Holotype: 15 (IZCAS-Ar41866) China, Sichuan Province, Ya'an,
Yucheng District, Sichuan Agriculture University, Laoban Mountain region,

29.9757°N, 102.9932°E, 17.V1.2014, Yejie Lin leg. Paratypes: 14 (1ZCAS-Ar41867),
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Figure 9. Macrothele limenghuai sp. nov., left palp, holotype A prolateral view B retrolateral view. Black

arrow pointing to the depression on the base of the embolus.

same data as holotype; 19 (IZCAS-Ar41868), same data as holotype but 22.X.2020,
Menghua Li leg.

Etymology. The species epithet is for Mr Menghua Li who collected the paratype;
noun (name) in genitive case.

Diagnosis. Males of Macrothele limenghuai sp. nov. resemble those of M. monocir-
culata Xu & Yin, 2000 and M. raveni Zhu, Li & Song, 2000 by having similar palpal
bulb morphology, but they can be distinguished by having five tibial spines visible in



New Macrothele species from China 15

Figure 10. Macrothele limenghuai sp. nov., female genitalia, male holotype, and female paratypes A fe-

male genitalia, ventral view B male habitus, dorsal view € male habitus, ventral view D female habitus,
dorsal view E female habitus, ventral view. Abbreviations: CD copulatory ducts, T terminus of receptacula.
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prolateral view, the embolus as long as the tibia, and the base of the embolus with a
depression (vs tibia with four spines in M. monocirculata or three spines in M. raveni
visible in prolateral view, embolus notably longer than tibia and without basal depres-
sion). Females of Macrothele limenghuai sp. nov. resemble those of M. monocirculara
and M. raveni by the receptacula coiling almost 360°, but they can be differentiated by
the copulatory ducts bending outward medially (120°) (vs copulatory ducts straight in
M. monocirculata and bent 90° in M. raveni).

Description. Male (holotype) (Figs 9, 10B, C, 13B, 14B, 15A, E): total length
28.13, carapace 13.86 long, 12.43 wide; opisthosoma 15.19 long, 9.52 wide. Carapace
dark brown, covered with short setae, middle of cephalic region with row of setae. Fo-
vea deep, round. AER slightly procurved, PER recurved. Eye sizes and interdistances:
AME 0.43, ALE 0.65, PME 0.42, PLE 0.51; AME-AME 0.31, ALE-AME 0.13,
ALE-PLE 0.16, PLE-PME 0.11, PME-PME 0.89. Chelicerae black, promargin with
11 stout teeth, basomesally with 27 denticles. Labium brown, with ca 104 cuspules;
sternum chestnut, with three pairs of sigillae. Legs dark brown. Leg measurements: I
44.26 (12.31 + 13.63 + 11.10 + 7.22), 11 46.30 (11.81 + 16.23 + 11.11 + 7.15), III
41.66 (11.10 + 12.74 + 11.60 + 6.22), IV 53.85 (13.62 + 17.83 + 14.29 + 8.11). Leg
formula: 4213. Abdomen dark brown, hairy. Spinnerets: PMS one segment, 1.44 long,
0.56 wide, PMS-PMS 2.35; PLS three segments. PLS 12.18 long (4.08, 4.16, 4.10).

Male palp (Figs 9, 13B, 14B). Maxillae with ca 172 cuspules. Palpal trochant-
er with 20 lyral spines. Tibia with five spines. Bulb nearly globose; embolus needle
shaped; embolus base with depression.

Female (Fig. 10A, D, E): total length 39.30, carapace 15.14 long, 27.31 wide;
opisthosoma 24.11 long, 14.26 wide. Eye sizes and interdistances: AME 0.44, ALE 0.77,
PME 0.47, PLE 0.59; AME-AME 0.36, ALE-AME 0.14, ALE-PLE 0.15, PLE-PME
0.08. Cheliceral promargin with 11 stout teeth, basomesally with 28 denticles. Endites
brown, labium with ca 127 cuspules. Palpal trochanter with lyral spines. Leg measure-
ments: [ 46.07 (13.01 + 17.03 + 11.02 + 5.02), [1 47.24 (12.08 + 18.10 + 11.01 + 6.05),
11I45.32 (11.07 + 15.08 + 12.05 + 6.12), IV 54.32 (14.10 + 19.02 + 14.09 + 7.11). Leg
formula: 4213 Abdomen dark brown, hairy. Spinnerets: PMS one segment, 1.44 long,
0.53 wide, PMS-PMS 1.61; PLS three segments. PLS 13.63 long (2.40, 4.63, 4.48).

Female genitalia (Fig. 10A) simple. Receptacula apically expanded; copulatory
ducts narrow, C-shaped, coiled anteriorly from 180° to 300°.

Variation. Male total length 28.13-32.62 ( = 2).

Distribution. China (Sichuan).

Macrothele nanning Lin & Li, sp. nov.
http://zoobank.org/722973E8-94A2-4656-82AC-E3528E277854
Figures 11, 12, 13C, 14C, 16

Type material. Holotype: 14 (IZCAS-Ar41869) China, Guangxi Zhuang Autono-
mous Region, Nanning, Suxu Town, Mu Village, Shibaluohan Cave, 22.5433°N,
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Figure | 1. Macrothele nanning sp. nov., left palp, holotype A prolateral view B retrolateral view.

108.0565°E, elevation ca 190 m, 09.V.2015, Zhigang Chen & Yunchun Li leg. Para-
types: 59 (IZCAS-Ar41870-Ar41874), same data as holotype.

Etymology. The species epithet refers to the type locality; noun in apposition.

Diagnosis. Males of Macrothele nanning sp. nov. resemble M. multispine by having
blunt spines in lateral and dorsal views of palpal tibia and similar palpal bulb morphol-
ogy, and females of the new species are similar to others by the apically globose recep-
tacula bent inwards apically. Male of M. nanning sp. nov. can be distinguished from
M. multispine by having the tibia with eight blunt spines in prolateral view and seven in
dorsal view, the blunt spines extending onto patella (vs three blunt spines in prolateral
view and one in dorsal view and blunt spines absent from patella). Females can be dif-
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Figure 12. Macrothele nanning sp. nov., female genitalia, male holotype, and female paratypes A female
genitalia, ventral view B male habitus, dorsal view € male habitus, ventral view D female habitus, dorsal
view E female habitus, ventral view. Abbreviations: CD copulatory ducts, T terminus of receptacula.
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Figure 13. Prolateral view of embolic tips of six species of Macrothele A M. emei sp. nov. B M. limeng-

huai sp. nov. € M. nanning sp. nov. D M. gigas E M. hungae sp. nov. F M. hanfeii sp. nov.
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Figure 14. Retrolateral view of embolic tips of six species of Macrothele A M. emei sp. nov. B M. limen-
ghuai sp. nov. C M. nanning sp. nov. D M. gigas E M. hungae sp. nov. F M. hanfeii sp. nov.

ferentiated from M. multispine by the short, robust copulatory ducts and receptacula ex-
panded basally (vs copulatory ducts long and narrow and receptacula base unexpanded).

Description. Male (holotype) (Figs 11, 12B, C, 13C, 14C): total length 12.63,
carapace 5.30 long, 5.26 wide; opisthosoma 7.31 long, 4.17 wide. Carapace dark
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Figure 15. Male left palpal trochanter, retrolateral view, and lyral setae A, E Macrothele limenghuai sp.
nov. B, F M. hungae sp. nov. C,D M. gigas.
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Figure 16. Distribution records of Macrothele species in East Asia | M. yani 2 M. arcuata 3 M. jin-

gzhao 4 M. yunlingensis 5 M. undata 6 M. cangshanensis T M. yongshengensis 8 M. jinlin 9 M. bannaensis
10 M. yunnanica \\ M. menglunensis 12 M. multispine 13 M. limenghuai sp. nov. 14 M. emei sp. nov.
15 M. sanheensis 16 M. decemnotata VT M. proserpina 18 M. monocirculata 19 M. raveni 20 M. guizho-
uensis 21 M. digitata 22 M. nanning sp. nov. 23 M. hanfeii sp. nov. 24 M. hunanica 25 M. hungae sp. nov.
26 M. holsti 2T M. palpator 28 M. taiwanensis 29 M. simplicara 30 M. yaginumai 31 M. gigas.

brown, covered with short setae, middle of cephalic region with row of setae. Fovea
deep, round. AER slightly procurved, PER recurved. Eye sizes and interdistances: AME
0.25, ALE 0.47, PME 0.26, PLE 0.28; AME-AME 0.14, ALE-AME 0.06, ALE-PLE
0.56, PLE-PME 0.04, PME-PME 0.44. Cheliceral promargin with 11 stout teeth,
basomesally with 17 denticles. Labium brown, with ca 17 cuspules; sternum chestnut,
with three pairs of sigillae. Legs dark brown. Leg measurements: I 16.61 (4.49 + 5.77
+3.91 + 2.44), 11 17.30 (4.99 + 5.64 + 4.23 + 2.44), 11 16.48 (4.17 + 5.13 + 4.74
+ 2.44), IV 20.64 (5.06 + 6.73 + 6.09 + 2.76). Leg formula: 4231. Abdomen dark
brown, hairy. Spinnerets: PMS one segment, 1.02 long, 0.24 wide, PMS-PMS 0.99;
PLS three segments. PLS 3.94 long (2.45, 2.20, 2.78).

Male palp (Figs 11, 13C, 14C). Maxillae with ca 43 cuspules. Palpal trochanter
without lyral spines. Patella with three blunt spines; tibia with blunt spines, eight in
prolateral view and seven in dorsal view. Bulb nearly globose; embolus slightly curved,
needle shaped, and expanded at base.

Female (Fig. 12A, D, E): total length 17.08, carapace 7.12 long, 6.09 wide;
opisthosoma 9.81 long, 6.86 wide. Eye sizes and interdistances: AME 0.23, ALE 0.50,
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PME 0.22, PLE 0.41; AME-AME 0.20, ALE-AME 0.12, ALE-PLE 0.08, PME-
PME 0.64, PLE-PME 0.04. Cheliceral promargin with 13 stout teeth, basomesally
with 22 denticles. Endites brown, labium with ca 30 cuspules. Leg measurements: I
18.28 (6.09 + 6.41 + 3.65 + 2.13), II 15.57 (5.00 + 5.45 + 2.88 + 2.24), III 21.26
(4.81 +5.00 + 4.10 + 2.37), IV 20.51 (5.45 + 7.18 + 5.32 + 2.56). Leg formula: 4132.
Abdomen dark brown, hairy. Spinnerets: PMS one segment, 1.76 long, 0.49 wide,
PMS-PMS 1.72; PLS three segments. PLS 7.81 long (2.36, 2.38, 3.00).

Female genitalia (Fig. 12A) simple. Receptacula apically oval; copulatory ducts
short and robust, expanded; the ratio of the length of the receptacula apically to the
length of the copulatory duct is almost 1:4.

Variation. Female total length 12.43-17.08 ( = 5).

Distribution. China (Guangxi).
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Abstract

A new genus of Clubionidae Wagner, 1887, Femorbiona Yu & Li, gen. nov., is described, with Clubiona
brachyptera Zhu & Chen, 2012 (4'9; Hainan, China) as the type species. Three species are included in
Femorbiona gen. nov.: F brachyptera comb. nov., E phami Yu & Li, sp. nov. (3 @; Hai Phong, Vietnam),
and F shenzhen Yu & Li, sp. nov. (3'Q; Guangdong, China).

Keywords

China, morphology, new species, new combination, Vietnam, taxonomy

Introduction

Clubionidae Wagner, 1887 is a relatively large family with 653 valid species distributed
worldwide (Li 2020; WSC 2021). More than 80% of the species are currently assigned
to the presumptively paraphyletic genus, Clubiona Latreille, 1804 (Marusik and Omelko
2018; Zhang and Yu 2020; Zhang et al. 2021). Deeleman-Reinhold (2001) provided a
thorough analysis of the family from Southeast Asia, with eight genera and 57 species.
In the same book, she also divided Southeast Asia Clubiona sensu lato into five species
groups: C. corticalis group (corresponds to Atalia Thorell, 1887 and Paraclubiona

Copyright Jianshuang Zhang et al. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC
BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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Lohmander, 1944), C. hystrix group (corresponds to Hirtia Thorell, 1881), C. japonica
group (corresponds to 7Zolophus Thorell, 1891 and Japoniona Mikhailov, 1990),
C. pahilistapyasea group, and C. preronetoides group (Marusik and Omelko 2018).

While examining spiders collected from southern China and Vietnam, we came
across specimens that are reported here as belonging to two new clubionid species.
Both possess several characters associated with a Clubiona species from Hainan, China,
C. brachyptera Zhu & Chen, 2012, which was assigned to the C. corticalis group in
the original paper (Zhu et al. 2012). The three species share a distinct set of charac-
ters and can be easily separated from all other genera of Clubionidae, in particular
Clubiona sensu stricto (type Araneus pallidulus Clerck, 1757) and the type species of
Paraclubiona and Atalia (two available generic names for the corticalis group, currently
considered junior synonyms of Clubiona).

Thus, we established a new genus, Fermorbiona Yu & Li, gen. nov., to accommodate
the three species. The goal of this paper is to provide a description of the new genus and
two new species, as well as a redescription of C. brachyptera, chosen as the type species
of the new genus.

Materials and methods

Specimens are deposited in the Institute of Zoology, Chinese Academy of Sciences (IZ-
CAS) in Beijing (curator: Jun Chen), and the Museum of Hubei University (MHU) in
Wuhan (curator: Jian Chen). Specimens were examined using both Leica M205C and
Olympus SZX7 stereo-microscopes. The male and female copulatory organs were ex-
amined and illustrated after dissection. Left male palps are illustrated unless otherwise
indicated (photos of the right palp were horizontally inverted to allow for ease of com-
parison). Epigynes were removed and cleared in lactic acid or a warm 10% potassium
hydroxide (KOH) solution. Some vulvae were imaged after being embedded in Arabic
gum. Images were captured with a Canon EOS 70D digital camera mounted on an
Olympus CX41 compound microscope and assembled using Helicon Focus 6.80 im-
age stacking software. All measurements were obtained using an Olympus SZX7 ster-
eomicroscope and are given in millimetres. Eye diameters were taken from the widest
distance. The total body length does not include chelicerae or spinnerets. Leg lengths
are given as total length (femur, patella + tibia, metatarsus, tarsus). Terminology in the
text and figure legends follows Yu et al. (2017), Zhang et al. (2018), Yu and Li (2019a,
b), Zhang and Yu (2020), and Zhang et al. (2021).

References to figures in the cited papers are listed in lowercase (fig. or figs); figures
from this paper are noted with an initial capital (Fig. or Figs). Abbreviations used in
the text and figures are as follows:

AER anterior eye row AME-AME distance between AMEs
ALE anterior lateral eyes AME-ALE distance between AME and
AME anterior median eyes ALE
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BS bursa MOQP MOQ posterior width

C conductor PER posterior eye row

CO copulatory opening PLE posterior lateral eyes

E embolus PME posterior median eyes

EB embolic base PME-PME distance between PMEs
FA femoral apophysis PME-PLE distance between PME and
H hood PLE

MOQ median ocular quadrangle ~ PPA prolateral patellar apophysis
MOQA MOQ anterior width N Y spermatheca

MOQL length of MOQ VTA ventral tibial apophysis
Taxonomy

Family Clubionidae Wagner, 1887

Femorbiona Yu & Li, gen. nov.

http://zoobank.org/37400162-2D7D-4168-8C80-34422CC75BF2

Type species. Clubiona brachyptera Zhu & Chen, 2012 from Hainan, China.

Diagnosis. Fernorbiona gen. nov. differs from Clubiona sensu stricto by: a femoral
apophysis (FA) and prolateral patellar apophysis (PPA) on the male palp (vs. lacking in
Clubiona); male palpal tibia with a ventral apophysis (VTA) but without a retrolateral
apophysis (RTA) (vs. VTA absent and RTA well developed in Clubiona); an inflated
tegulum (vs. tegulum relatively flat in Clubiona); an indistinct, non-meandering sperm
duct (vs. distinct and meandering in Clubiona). Females of Femorbiona gen. nov. differ
from those of Clubiona sensu stricto by having tubular spermathecae (vs. subglobular
or oval) and shorter copulatory ducts.

The male of Femorbiona gen. nov. also resembles species of the C. corticalis group
by the enlarged and protruded tegulum and indistinct sperm duct, but it can be eas-
ily distinguished by the femoral and patellar apophyses (Fig. 7) (vs. palpal femur and
patella unmodified in corticalis-group species) and the absence of an RTA (vs. present
in corticalis-group species). The female of Femorbiona gen. nov. can be easily separated
from all corticalis-group species by the posteriorly or centrally located copulatory open-
ings (vs. anteriorly located).

Description. Small to medium sized with body length 2.70-3.79 in males and
2.80-3.99 in females; carapace 1.60—1.70 long in males and 1.39-1.70 in females.
Prosoma in profile highest just behind fovea, gradually sloping to pars thoracica,
ca. 1.5-1.8 x longer than high; carapace smooth, with short, fine setae, uniformly
yellowish brown or yellowish orange, slightly darker anteriorly; fovea short, longitu-
dinal, ca. 2 x diameter of PME. Sternum yellowish, anterior edge truncate, lateral
margin with brown extensions fitting intercoxal concavities, posterior region strongly
protruded between coxae IV. Female palp without claw, distally with erect, thin, dark
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bristles. Chelicera uniformly coloured as ocular region, consisting of a coniform base
and claw-shaped fang, promargin with more than five teeth, retromargin with more
than four teeth. Labium ca. 1.5-1.6 x longer than wide, nearly trapezoidal, concave
laterally. Maxillae depressed posteriorly, slightly convergent anteriorly, with dense
scopulae on inner margin. Legs uniformly coloured as sternum, with darker femora
and coxae I; all femora with four or five dorsal spines; all patellae with none or one
dorsal or retrolateral spine; tibiae I-II with two pairs of ventral spines; metatarsi I-1I
with a pair of spines; tibiae and metatarsi of posterior legs with numerous spines, spi-
nation variable on tibiae III-IV and metatarsi III-IV. Leg formula 4213. Abdomen
elongate-oval, 1.8-2 x longer than wide, > 2 x longer than high, uniformly coloured.
Spinnerets: six, arranged as in all other clubionid spiders. Male palp: femur 2.8-3.2
x longer than wide, retrolaterally with apophysis, usually located proximally, longer
or equal to femur diameter; patella modified, with prolateral apophysis, distinctly
longer than tibia; tibia cup shaped, slightly wider than long in ventral view, with
small, weak ventral apophysis; cymbium oval, ca. 2 x longer than wide; bulb oval, ca
1.6-1.8 x longer than wide; sperm duct indistinct, S-shaped in ventral view, broad
part terminating at ca. 1 o’clock position; tegular apophysis absent; conductor small
and weakly sclerotised in type species, absent in other species; embolus located pro-
latero-distally, embedded in tegulum, embolic base an enlarged tubercle, gradually
tapered toward apex, embolic tip needle-like or claw shaped. Epigyne with distinct
hood, or pocket-like lateral chitinous structures; copulatory openings located pos-
teriorly, separated by 1-4 diameters; spermathecae tubular; bursae oblong, hyaline,
much bigger than spermathecae.

Composition. Femorbiona brachyptera (Zhu & Chen, 2012) comb. nov., £ phami
sp. nov. and £ shenzhen sp. nov.

Etymology. The generic name is derived from Clubiona and the unique presence
of a femoral apophysis on the male palp; feminine in gender.

Comments. There are approximately ten more clubionid species assigned to the
Clubiona corticalis group that have palpal and femoral apophyses in males. A review of
these species is beyond the scope of this work; however, the following may belong to
the new genus: C. femorocalcarata Huang & Chen, 2012, C. globosa Wang, Chen &
Zhang, 2018, C. kayashimai Ono, 1994, C. pollicaris Wu, Zheng & Zhang, 2015, C.
qiyunensis Xu, Yang & Song, 2003.

Femorbiona brachyptera (Zhu & Chen, 2012), comb. nov.

Figs 1, 2, 7A

Clubiona brachyptera Zhu & Chen, in Zhu et al. 2012: 53, figs 1-12 (I Q).

Type material. Holotype 5 (MHU), paratypes 3349 (MHU), CHina: Hainan Is-

land: Qiongzhong County, Mt. Limu, natural forest, 19°16.012'N, 109°46.048'E, ca.
650 m, 28.VIIL.2010, J. Liu and H.Q. Ren leg.
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oD =

Figure 1. Femorbiona brachyptera, paratype male palp A prolateral view B retrolateral view C bulb,
prolateral view D bulb, ventral view E bulb, retrolateral view. Abbreviations: C = conductor; E = embolus;
EB = embolic base; FA = femoral apophysis; PPA = prolateral patellar apophysis; VTA = ventral tibial
apophysis. Scale bars: 0.1 mm.

Diagnosis. Femorbiona brachyptera resembles the species E phami sp. nov. and E shen-
zhen sp. nov. by the general shape of the palp and the endogyne. Males of £ brachyptera

can be easily distinguished from the two congeners by the weakly sclerotised conductor
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G

Figure 2. Femorbiona brachyptera, female and male paratypes, epigyne (A-D), male habitus (E, F) and

female habitus (G, H) A intact, ventral view B cleared, ventral view C cleared, dorsal view D cleared,
dorsal view E dorsal view F lateral view G dorsal view H ventral view. Abbreviations: BS = bursa; CO =

copulatory opening; H= hood; SP = spermatheca. Scale bars: 0.1 mm (A-D); 1 mm (E-H).
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(vs. absent) (cf. Fig. 7A and Fig. 7B, C) and the abdomen dorsally marked with numer-
ous brown spots (vs. abdomen without distinct pattern or markings) (cf. Fig. 2E and Figs
4E, GE). Females of F brachyptera can be easily recognised by the strongly convoluted
dorsal part of the spermathecae, which follows a double S-shaped course (Fig. 2C, D) (vs.
moderately convoluted, following an S-shaped course in £ phami sp. nov., as in Fig. 4C,
D; not convoluted, following a C-shaped course in £ shenzhen sp. nov., as in Fig. 6C, D).

Description. Male. Paratype (Fig. 2E, F): Total length 3.14; carapace 1.43 long,
1.04 wide; opisthosoma 1.71 long, 0.92 wide. Carapace light orange, uniformly col-
oured, without distinct pattern. Eyes: AER slightly recurved, PER slightly wider than
AER, almost straight in dorsal view. AME dark, other eyes light; with black rings. Eye
sizes and interdistances: AME 0.07, ALE 0.11, PME 0.08, PLE 0.10, AME-AME
0.06, AME-ALE 0.03, PME-PME 0.17, PME-PLE 0.08, MOQL 0.24, MOQA
0.21, MOQP 0.38. Chelicerae coloured as carapace, with 5 promarginal and 4 retro-
marginal teeth. Labium and endites coloured as chelicerae, longer than wide. Sternum
yellowish white. Legs coloured as sternum, without distinct markings. Leg measure-
ments: 12.90 (0.81, 1.19, 0.52, 0.38), 11 3.24 (0.97, 1.30, 0.60, 0.37), 111 2.62 (0.80,
0.67, 0.25, 2.62), IV 3.90 (1.14, 1.34, 1.04, 0.38). Abdomen elongate-oval, dorsally
and laterally marked with numerous brown spots, dorsum centrally with one pair of
inconspicuous muscle depressions; venter white with no distinct pattern.

Palp (Figs 1A—E, 7A): Femur with short retrolateral apophysis originating proximal-
ly; FA ca. 1/3 length of femur, thin distally, wide basally, shaped like a short wing of a bird
or dorsal fin of a fish in retrolateral view. Patella 1.75 x longer and 1.3—1.5 x wider than
tibia, prolaterally with round apophysis. Tibia cup shaped, relatively short, < 1/4 of cym-
bium length, ventro-retrolateral tibial apophysis subtriangular, with blunt tip. Tegulum
elongate, oval, prolapsed, ca. 1.7 x longer than wide; sperm duct indistinct, S-shaped in
ventral view. Embolus claw shaped, base an enlarged tubercle, originating on prolateral
flank (approximately 10 o’clock on tegulum), gradually tapered toward tip; embolar apex
needle-like, < 1/6 of base length, apex sharp, ventro-distally pointed. Conductor sclero-
tised, short, 1/14-1/13 of tegulum length, elliptical, slightly curved around embolus.

Female. Paratype (Fig. 2G, H): total length 3.74; carapace 1.46 long, 1.02 wide;
opisthosoma 2.28 long, 1.23 wide. Eye sizes and interdistances: AME 0.06, ALE 0.09,
PME 0.09, PLE 0.08, AME-AME 0.06, AME-ALE 0.06, PME-PME 0.17, PME-
PLE 0.07, MOQL 0.19, MOQA 0.19, MOQP 0.34. Legs yellowish white, without
distinct markings. Leg measurements: 1 2.68 (0.76, 1.07, 0.48, 0.37), 1I 2.85 (0.82,
1.17, 0.53, 0.32), 111 2.53 (0.75, 0.87, 0.61, 0.29), IV 3.75 (1.11, 1.27, 1.00, 0.4306).
Similar to males but slightly larger and darker.

Epigyne (Fig. 2A-D). Epigynal plate ca. 1.35 x wider than long, margins slightly
rebordered; arrangement of vulva imperceptible through transparent integument in
ventral view. Hood located posteriorly on epigynal plate, ca. 1/2 of epigyne width,
slightly procurved, V-shaped or horizontal. Copulatory openings circular, located at
lateral border of hood, separated by ca. 3 diameters. Copulatory ducts thick, covered
by large spermathecae in dorsal view, directed anteriorly, then connected to spermathe-
cae. Spermathecae long, tubular, sinuous, dorsal part strongly convoluted, following
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a double S-shaped course, ventral part almost parallel, ascending > 2/3 the length of
epigynal plate. Bursae oval, translucent, surface smooth, separated by ca. 0.5 x diam-
eters, ca. 1.5 x longer than wide.

Distribution. China (Hainan).

Femorbiona phami Yu & Li, sp. nov.
http://zoobank.org/B685CC15-07F5-431F-8A9B-B9AGI906A55D
Figs 3, 4, 7B

Type material. Holotype 3 (IZCAS Ar 34724), VIETNAM: Hai Phong: Cat Ba Na-
tional Park: disturbed forest, 20°48.258'N, 107°00.581'E, ca. 80 m, 15.VIL.2008,
D.S. Pham leg. Paratypes: 13 (IZCAS Ar 34725), same locality and collector as holo-
type, 20°48.249'N, 107°00.016'E, ca. 80 m, 16.VIL.2008.

Diagnosis. The males of £ phami sp. nov. are most similar to those of £ brachyptera
(Zhu et al. 2012: 53, figs 2—4, 8-10; Figs 1A-E, 7A) by the general shape of the palpal
femoral apophysis, which is shaped like a short bird wing in retrolateral view (cf. Fig. 1B
and Fig. 3B), but can be distinguished from £ brachyptera by having: (1) the distal tip
of the femoral apophysis slightly curved (vs. not curved) (cf. Fig. 7B and Fig. 7A); (2)
in ventral view, the embolar apex relatively long, over 1/3 the length of the embolic base
and pointed prolatero-distally (Figs 3D, 7B) (vs. relatively short tip, < 1/6 the length of
the embolic base, pointed ventro-distally, as in Figs 1D, 7A); (3) conductor absent (vs.
present) (cf. Figs 3C-E, 7B and Figs 1C-E, 7A). The female of £ phami sp. nov. can be
easily distinguished from all other congeners by the slightly sclerotised and pocket-like
copulatory openings and by the absence of an epigynal hood (Fig. 4A, B) (vs. 2 circular
copulatory openings located at the lateral border of hood, as in Figs 2A, B, 6A, B).

Description. Male. Holotype (Fig. 4E, F): Total length 3.51; carapace 1.66 long,
1.28 wide; opisthosoma 1.85 long, 1.01 wide. Carapace orange, pars cephalica darker
in ocular area, without distinct pattern. Eyes: both AER and PER slightly recurved in
dorsal view. AME dark, other eyes light; with black rings. Eye sizes and interdistanc-
es: AME 0.07, ALE 0.13, PME 0.10, PLE 0.12, AME-AME 0.08, AME-ALE 0.06,
PME-PME 0.20, PME-PLE 0.12, MOQL 0.22, MOQA 0.21, MOQP 0.38. Cheli-
cerae slightly darker than ocular area, with 6 promarginal and 5 retromarginal teeth.
Labium and endites coloured as chelicerae, longer than wide. Sternum yellowish white.
Legs coloured as sternum, without distinct markings. Leg measurements: I 3.56 (0.99,
1.48,0.70,0.39), 1 4.11 (1.18, 1.69, 0.80, 0.44), 111 3.27 (0.95, 1.17, 0.82, 0.33), [V
4.74 (1.32,1.62, 1.36, 0.44). Abdomen elongate-oval, dorsally yellowish white, dorsum
with 2 pairs of inconspicuous muscle depressions; venter white with no distinct pattern.

Palp (Figs 3A-E, 7B): Femur with short retrolateral apophysis originating proxi-
mally; FA ca. 1/3-1/4 length of femur, thin distally, wide basally. Patella 2 x longer
and 1.3-1.5 x wider than tibia, with round, short prolateral apophysis. Tibia cup
shaped, relatively short, < 1/3 of cymbium length, with papilliform, partly membra-
nous, ventro-retrolateral apophysis. Tegulum elongate, oval, and inflated, ca. 1.6 x
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Figure 3. Femorbiona phami sp. nov., holotype male palp A prolateral view B retrolateral view C bulb,
prolateral view D bulb, ventral view E bulb, retrolateral view. Abbreviations: E = embolus; EB = em-
bolic base; FA = femoral apophysis; PPA = prolateral patellar apophysis; VTA = ventral tibial apophysis.
Scale bars: 0.1 mm.
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B AR mxfﬁ DA . B D L Y i N : ;
Figure 4. Femorbiona phami sp. nov., female paratype and male holotype, epigyne (A=D), male habitus
(E, F) and female habitus (G, H) A intact, ventral view B cleared, ventral view € cleared, dorsal view
D cleared, dorsal view E dorsal view F lateral view G dorsal view H ventral view. Abbreviations: BS =
bursa; CO = copulatory opening; SP = spermatheca. Scale bars: 0.1 mm (A-D); 1 mm (E-H).
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longer than wide; sperm duct indistinct in ventral view. Embolus somewhat helical,
more or less @-shaped in ventral view, base an enlarged tubercle, inserted at approxi-
mately the 10-11 o’clock position on tegulum, gradually tapered toward tip; embolar
apex needle-like, prolaterally pointed, over 1/3 of base length.

Female. Paratype (Fig. 4G, H): total length 3.99; carapace 1.84 long, 1.43 wide;
opisthosoma 2.15 long, 1.07 wide. Eye sizes and interdistances: AME 0.09, ALE 0.13,
PME 0.12, PLE 0.10, AME-AME 0.06, AME-ALE 0.06, PME-PME 0.12, PME-
PLE 0.15, MOQL 0.27, MOQA 0.27, MOQP 0.48. Legs yellowish white, without
distinct markings. Leg measurements: 1 4.10 (1.18, 1.70, 0.80, 0.42), II 4.60 (1.33,
1.92, 0.93, 0.42), III 3.72 (1.11, 1.28, 0.93, 0.40), IV 5.31 (1.52, 1.86, 1.47, 0.46).
Similar to males but slightly smaller and lighter.

Epigyne (Fig. 4A-D). Epigynal plate wider than long, anterior and lateral mar-
gins not rebordered; spermathecae and bursae indistinct, copulatory ducts easily visible
through integument in ventral view. Copulatory openings large, pocket-like, located on
chitinous structures at the postero-lateral portion of epigynal plate, separated by ca. 1
diameter. Copulatory ducts thick, covered by large spermathecae in dorsal view, direct-
ed anteriorly, then connected to spermathecae. Spermathecae long, tubular, sinuous.
Bursae oblong, translucent, surface smooth, close together, ca. 2 x longer than wide.

Distribution. Known only from the type locality, Hai Phong, Vietnam.

Etymology. The specific name is a patronym after Dinh Sac Pham (Hanoi, Viet-
nam), collector of the type series; noun (name) in apposition.

Femorbiona shenzhen Yu & Li, sp. nov.
http://zoobank.org/F828E5CC-CEBA-4FBC-942F-3FF97438099B
Figs 5-7C, 8

Type material. Holotype 3 (IZCAS-Ar 34726), CHINA: Guangdong Province:
Shenzhen: Meilin Reservoir, 22°34.365'N, 114°0.400'E, ca. 100 m, 01.X1.2020, Q.
Lu. leg. Paratype: 19 (IZCAS-Ar 34727), same data as holotype.

Diagnosis. The male of £ shenzhen sp. nov. resembles that of E phami sp. nov.
(Figs 3A-E, 7B) by the embolus which consists of an enlarged base and needle-like apex (cf.
Figs 5C-E, 7C and Figs 3C-E, 7B), but it differs by having: (1) the femoral apophysis fin-
ger shaped (Figs 5A, B, 7C) (vs. shaped like a short wing of a bird or dorsal fin of a fish, as in
Fig. 3A, B); (2) in ventral view, the embolar apex pointed ventro-distally (Figs 5D, 7C) (vs.
pointed prolatero-distally, as in Figs 3D, 7B). The female is similar to £ brachyptera (Zhu et
al. 2012: 53, figs. 6, 7, 11, 12; Fig. 2A-D) by the V-shaped epigynal hoods (cf. Fig. 2A, B
and Fig. 6A, B), but it differs by having: (1) the copulatory ducts easily visible through the
epigynal plate in ventral view (Fig. 6A, B) (vs. indistinct, as in Fig. 2A, B); (2) the dorsal part
of the spermathecae not strongly convoluted, following a C-shaped course (Fig. 6C, D) (vs.
strongly convoluted, following a double S-shaped course, as in Fig. 2C, D).

Description. Male. Holotype (Figs 6E, F, 8A). Total length 3.79; carapace 1.70
long, 1.22 wide; opisthosoma 2.09 long, 1.02 wide. Colour in life dark brown with
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Figure 5. Femorbiona shenzhen sp. nov., holotype male palp A prolateral view B retrolateral view € bulb, pro-
lateral view D bulb, ventral view E bulb, retrolateral view. Abbreviations: E = embolus; EB = embolic base; FA

= femoral apophysis; PPA = prolateral patellar apophysis; VTA = ventral tibial apophysis. Scale bars: 0.1 mm.
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tus (E, F) and female habitus (G, H) A intact, ventral view B cleared, ventral view C cleared, dorsal view

D cleared, dorsal view E dorsal view F lateral view G dorsal view H ventral view. Abbreviations: BS =
bursa; CO = copulatory opening; H= hood; SP = spermatheca. Scale bars: 0.1 mm (A-D); 1 mm (E-H).
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Figure 7. Femorbiona spp., left male palp, ventral view A E brachyptera, paratype B E phami sp. nov.,
holotype € E shenzhen sp. nov., holotype. Abbreviations: C = conductor; E = embolus; FA = femoral
apophysis; EB = embolic base; PPA = prolateral patellar apophysis. Scale bars: 0.2 mm.

red-grey abdomen (Fig. 8A). Carapace light brown in ethanol (Fig. 6E, F), darker
anteriorly, without distinct pattern, fovea black; cephalic region distinctly narrowed,
cervical groove and radial grooves indistinct; tegument smooth, clothed with short,
fine setae. Eyes: both AER and PER slightly recurved in dorsal view, latter wider than
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Figure 8. Femorbiona shenzhen sp. nov., male holotype (A) and female paratype (B, C), live specimens.
Photographs by Qianle Lu (Shenzhen, Guangdong).




40 Jianshuang Zhang et al. / ZooKeys 1052: 25-41 (2021)

former. Eye sizes and interdistances: AME 0.09, ALE 0.12, PME 0.12, PLE 0.12,
AME-AME 0.07, AME-ALE 0.04, PME-PME 0.20, PME-PLE 0.09, MOQL 0.27,
MOQA 0.24, MOQP 0.43. Chelicerae robust, dark brown, with six promarginal and
four retromarginal teeth. Sternum yellowish white, 0.94 long, 0.62 wide. Labium and
endites coloured as carapace. Legs coloured as sternum, without distinct markings.
Leg measurements: 1 3.59 (1.03, 1.51, 0.68, 0.36), 11 4.19 (1.21, 1.75, 0.82, 0.41), I1I
3.26(0.97,1.17,0.81, 0.31), IV 4.75 (1.43, 1.60, 1.29, 0.43). Abdomen elongate-ov-
al, without pattern; dorsum greyish, anteriorly slightly darker; venter uniformly grey.
Palp (Figs 5A-E, 7C). Femur with finger-shaped retrolateral apophysis originating
proximally, apophysis < 1/3 length of femur. Patella 2 x longer and 1.3 x wider than
tibia, with round prolateral apophysis. Tibia with small, partly membranous ventral
apophysis. Bulb inflated, sperm duct indistinct in ventral view. Embolus needle-like,
relatively short, < 1/10 of tegulum length, originating distally on tegulum, gradually
tapered toward tip, apex sharp, ventrally pointed; embolic base an enlarged tubercle.
Female. Paratype (Figs 6G, H, 8B, C). Total length 2.86; carapace 1.39 long, 1.00
wide; opisthosoma 1.48 long, 0.97 wide. Eye sizes and interdistances: AME 0.06, ALE
0.09, PME 0.08, PLE 0.07, AME-AME 0.06, AME-ALE 0.06, PME-PME 0.15, PME~
PLE 0.05, MOQL 0.23, MOQA 0.20, MOQP 0.32. Sternum 0.77 long, 0.50 wide. Leg
measurements: I 2.52 (0.69, 1.04, 0.51, 0.28), II missing, III 2.48 (0.69, 1.00, 0.45, 0.34),
IV 3.61 (1.09, 1.22, 1.01, 0.28). Similar to male but distinctly larger and lighter coloured.
Epigyne (Fig. 6A-D). Epigynal plate distinctly wider than long, through which
bursae and copulatory ducts are conspicuous. Hood located posteriorly on epigynal
plate, ca. 1/3 of epigyne width, posterior margin heavily sclerotised, slightly procurved,
V-shaped. Copulatory openings at lateral border of hood, separated by ca. 3 diameters.
Copulatory ducts thick, short, covered by large spermathecae in dorsal view. Sper-
mathecae long, tubular, sinuous, with uniform thickness throughout. Bursae reniform,
large, close together, ca. 1.5 x longer than wide, surface translucent, smooth.
Distribution. Known only from the type locality, Shenzhen, Guangdong, China.
Etymology. The species name is derived from the type locality; noun in apposition.
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Abstract

Two new species of the genus Camptoscaphiella Caporiacco, 1934 are described from Yunnan, China, i.e.,
C. changxuTong & Li, sp. nov. (3 Q) and C. linyejiei Tong & Li, sp. nov. (3Q). Camptoscaphiella changxu
Tong & Li, sp. now. is characterized by the long, strongly-curved setae between male paturons, which is
unknown in other oonopids and in any other spiders. Camptoscaphiella linyejiei Tong & Li, sp. now. is the
third blind species of this genus in the world. Morphological descriptions and photographic illustrations
of the two new species are given.

Keywords

Asia, Gamasomorphinae, goblin spiders, morphology, taxonomy

Introduction

Camptoscaphiella Caporiacco, 1934, is a small genus of oonopid spiders that currently
contains 18 species (Li 2020; WSC 2021). It is distributed in montane tropical and
subtropical regions in Asia, mostly within the Himalayan Plateau (Bachr and Ubick
2010). This genus can be recognized by the remarkable morphology of the male palp,
which has an extremely large, club-shaped palpal patella and a bulb that is not fused
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with the cymbium, and the first two pairs of legs which have extremely long spines
with the tibiae bearing 4 pairs of spines and the metatarsi bearing 2 pairs of spines
(Baehr and Harvey 2013).

Camptoscaphiella is still poorly studied. Currently three species of this genus are
recorded in Yunnan, China, i.e., C. paquini Ubick, 2010, C. sinensis Deeleman-Rein-
hold, 1995 and C. tuberans Tong & Li, 2007, and only one species, C. schwendingeri
Bachr, 2010 is recorded in Thailand (Deeleman-Reinhold 1995; Tong and Li 2007;
Baehr and Ubick 2010). There is no species recorded in the adjacent areas of south of
Yunnan, i.e., Laos, Myanmar and Vietnam. In this paper two new Camptoscaphiella
species, C. changxu Tong & Li, sp. nov. and C. linyejiei Tong & Li, sp. nov. collected
from Yunnan, are described and illustrated.

Materials and methods

The specimens were examined using a Leica M205C stereomicroscope. Details were
studied under an Olympus BX51 compound microscope. Photos were made with a
Canon EOS 550D zoom digital camera (18 megapixels) mounted on an Olympus
BX51 compound microscope. Vulvae were cleared in lactic acid. For scanning electron
microscopy (SEM), specimens were air-dried, sputter-coated using IXRF SYSTEMS,
and imaged with a Hitachi TM3030 SEM. All measurements were taken using an
Olympus BX51 compound microscope and are in millimeters. The type material is
deposited in Shenyang Normal University (SYNU) in Shenyang, China.

The following abbreviations are used in the text and figures: a = apodemes; ALE =
anterior lateral eyes; cd = copulatory duct; dp = dorsal process; PLE = posterior lateral
eyes; PME = posterior median eyes; po = pore; pp = prolateral process; rp = retrolateral
process; ss = star-shaped structure; ssc = stick-shaped sclerite; trs = transverse sclerites;
vp = ventral process; vsp = ventral small process; wa = wing-shaped appendices; XTBG
= Xishuangbanna Tropical Botanical Garden.

Taxonomy

Family Oonopidae Simon, 1890
Genus Camptoscaphiella Caporiacco, 1934

Type species. Camptoscaphiella filva Caporiacco, 1934, by monotypy.

Diagnosis. Males of this genus can easily be separated from all other oonopid
genera by the heart-shaped sternum with conical projection on the anterolateral cor-
ners, spination of the first two legs (tibia I and II with four pairs of long spines, and
metatarsus | and II with two pairs of long spines); the extremely large, club-shaped
palpal patella; and a cymbium that is not fused with the bulb. Females of this genus
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are similar to those of Ischnothyreus Simon, 1893, but can be separated by lacking the
distinct, darkly sclerotized, strongly winding duct and uniquely shaped atrium (revised
from Baehr and Harvey 2013).

Distribution. China (Yunnan), New Caledonia, South Asia (Bhutan, India, Paki-
stan, Sri Lanka), Southeast Asia (Thailand).

Camptoscaphiella changxu Tong & Li, sp. nov.
http://zoobank.org/4FAS6EE3-F9C4-4B6F-8AD0-0E2COAGFF85C
Figures 1-3

Type material. Holotype & Cuina, Yunnan, Menglun, XTBG, Paramichelia baillonii
plantation; 21°53.823'N, 101°17.072'E; 613 m; pitfall traps; 1-15 May 2007; Guo
Zheng leg. (SYNU-481). Paratypes [same data as holotype except where indicated]
13 (SYNU-482); 14 (SYNU-494); 1419, pitfall traps, 16-31 June 2007 (SYNU-
483-484); 1, pitfall traps, 1-9 Dec. 2006 (SYNU-485); 13, pitfall traps, 1-9 Dec.
2006 (SYNU-486); 19 (SYNU-487); 1319, XTBG, Secondary tropical montane ev-
ergreen broad-leaved forest, 21°54.813'N, 101°12.634'E, 876 m, pitfall traps, 16-24
Sep. 2006, Guo Zheng leg. (SYNU-488-489); 1319, pitfall traps, 1-15 July 2007
(SYNU-490-491); 1319, pitfall traps, 16-31 June 2007 (SYNU-492-493).

Diagnosis. This new species is similar to C. schwendingeri Baehr, 2010 (female
unknown), but can be distinguished by the long, strongly-curved setae between the
cheliceral paturons (Figs 1E, G, 2A—C) and a uniformly coloured carapace (vs setae
absent and the carapace with a longitudinal brown stripe (Bachr and Ubick 2010:
figs 327-331)). Females of this new species can be distinguished from congeners by
the star-shaped structure of the endogyne and the strongly-curved copulatory duct
(Fig. 3H-)).

Description. Male (holotype): Body: uniformly colored, yellow; habitus as in
Fig. 1A, C, E; length 1.29. Carapace (Fig. 1B, F): 0.65 long, 0.59 wide; pars cephalica
strongly elevated in lateral view, surface of elevated portion and sides of pars cephalica
finely reticulate. Eyes (Fig. 1B, G): ALE 0.057; PME 0.049; PLE 0.049; ALE circular,
PME oval, PLE oval; posterior eye row procurved from both above and front; ALE
separated by less than one radius. Clypeus (Fig. 1E, G): margin unmodified, straight in
front view, sloping forward in lateral view. Mouthparts (Figs 1F, G, 2A—C): with sev-
eral long, strongly-curved setae between paturons. Sternum (Fig. 1D): as long as wide,
pale orange, surface finely reticulate. Abdomen (Fig. 1A, C, E): 0.67 long, 0.41 wide;
oval, scuta pale orange; dorsal scutum covering about 23 of abdomen length, between
1/2 and 34 of abdomen width, not fused to epigastric scutum; postgastric scutum
small, just near epigastric furrow. Legs: pale orange. Palp (Figs 1H, I, 2D-K): reddish-
brown; patella extremely long club-shaped, about 4.3 times of the femur length, and
2.1 times of the bulb length; cymbium narrow in dorsal view; distal part of bulb with a
broad ventral process (vp) and a narrow dorsal process (dp), the dorsal one with basally
wing-shaped appendices (wa).
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Figure |. Camproscaphiella changcu sp. nov., male holotype (SYNU-481) A, C, E habitus in dorsal,
ventral, and lateral views B, D, F, G prosoma in dorsal, ventral, lateral, and anterior views H, I left palp in
prolateral and retrolateral views. Scale bars: 0.4 mm (A, C, E); 0.2 mm (B, D, F-I).
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Figure 2. Camptoscaphiella changxu sp. nov., male holotype (SYNU-481), SEM A—C prosoma in ante-
rior, lateral, and ventral views D—F left palp, prolateral, retrolateral, and dorsal views G, }, K distal part
of bulb, dorsal, prolateral, and retrolateral views H, I left palpal bulb, prolateral and retrolateral views.

Abbreviations: dp = dorsal process; po = pore; vp = ventral process; wa = wing-shaped appendices. Scale

bars: 0.2 mm (A-=E); 0.1 mm (F, H, I); 0.05 mm (G, J, K).




Ying Huang et al. / ZooKeys 1052: 43-53 (2021)

Figure 3. Camptoscaphiella changxu sp. nov., female paratype (SYNU-484) A-C habitus in dorsal, ven-
tral, and lateral views D=G prosoma in dorsal, ventral, anterior, and lateral views H epigastric region,
ventral view I, ] endogyne (cleared in lactic acid), ventral and dorsal views. Abbreviations: a= apodemes; cd
= copulatory duct; ss = star-shaped structure. Scale bars: 0.4 mm (A=C); 0.2 mm (D-G); 0.1 mm (H-)).
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Female (SYNU-484): Bodly: habitus as in Fig. 3A—C; length 1.37. Carapace: 0.62
long, 0.57 wide. Eyes: ALE 0.065; PME 0.049; PLE 0.057. Mouthparts: chelicerae
unmodified. Abdomen: 0.79 long, 0.52 wide. Epigastric area (Fig. 3H, I): surface
without external features. Endogyne (Fig. 3]): with an anterior star-shaped structure
(ss); copulatory duct (cd) very long, strongly curved; apodemes thread-shaped (a).

Etymology. The specific name is derived from Chinese pinyin, “changxu”, which
means “macrochaeta’, referring to the long, curved setae between male cheliceral patu-
rons; noun in apposition.

Comments. The male chelicerae are unmodified in species considered to belong
to the genus (Bachr and Ubick 2010). The long, strongly-curved setae between male
cheliceral paturon of this species are unique in this genus, even in the entire order.

Distribution. Known only from the type locality.

Camptoscaphiella linyejiei Tong & Li, sp. nov.
http://zoobank.org/FB8CB22C-F158-4B92-8C8B-AA763217B744
Figures 4-6

Type material. Holotype & CuiNa, Yunnan, Baoshan City, Longling County, Da-
tianba Village, Xianren Cave; 24°358.09'N, 99°037.93'E; 3 Oct. 2020; Yejie Lin Leg.
(SYNU-479). Paratype 12 same data as holotype (SYNU-480).

Diagnosis. This new species is similar to C. sinensis, but can be distinguished
by the flat carapace (Fig. 4F), the presence of dorsal and ventral abdominal scuta
(Fig. 4A, C, E), the unmodified cymbium (Fig. 5E), and the short processes of tip
of the bulb (Fig. 5G, H). Camptoscaphiella sinensis has the highest point of carapace
at posterior 2/3, the abdomen lacking scuta, the tip of the cymbium with a pair
of enlarged tubular setae, and the tip of bulb with elongated processes (Deeleman-
Reinhold 1995: figs 1-5).

Description. Male (holotype): Body: uniformly yellow; habitus as in Fig. 4A, C,
E; length 1.53. Carapace (Fig. 4B, F): 0.71 long, 0.56 wide; pars cephalica slightly
elevated in lateral view, surface of elevated portion and sides of pars cephalica finely
reticulated. Eyes (Fig. 4B, G): reduced, with only remnants. Clypeus (Fig. 4F G):
margin unmodified, straight in anterior view, sloping forward in lateral view. Mouth-
parts (Fig. 4D, G): chelicerae slightly divergent, anterior-median part of the endites
strongly sclerotized. Sternum (Fig. 4D): pale orange, surface finely reticulated. Abdo-
men (Fig. 4A, C, E): 0.77 long, 0.48 wide; dorsal scutum covering 23 of abdomen
length, 12 of abdomen width. Legs: pale orange. Palp (Figs 4H, I, 5A-H): reddish-
brown; patella extremely long club-shaped, about 4.3 times of the femur length, and
2.2 times of the bulb length; cymbium narrow in dorsal view; distal part of bulb with a
rectangular prolateral process (pp), a round retrolateral process (rp) and a small ventral
process (vsp).
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Figure 4. Camproscaphiella linyejiei sp. nov., male holotype (SYNU-479) A, C, E habitus in dorsal,
ventral, and lateral views B, D, F, G prosoma in dorsal, ventral, lateral, and anterior views H, I left palp in
prolateral and retrolateral views. Scale bars: 0.4 mm (A, C, E); 0.2 mm (B, D, F-I).



Camptoscaphiella from China (Araneae, Oonopidae) 51

Figure 5. Camproscaphiella linyejiei sp. nov., male holotype (SYNU-479), SEM A~C left palp, prolateral,
retrolateral, and dorsal views D, G, H distal part of bulb, dorsal, prolateral, and retrolateral views E, F left
palpal bulb, prolateral and retrolateral views. Abbreviations: pp = prolateral process; rp = retrolateral
process; vsp = ventral small process. Scale bars: 0.2 mm (A, B); 0.1 mm (C, E, F); 0.03 mm (D, G, H).

Female (SYNU-480): Bodly: habitus as in Fig. 6A-C; length 1.75. Carapace: 0.76
long, 0.61 wide. Abdomen: 1.04 long, 0.63 wide. Epigastric area (Fig. GH, ): surface
without external features. Endogyne (Fig. 6]): with two transverse sclerites (trs) and a
median stick-shaped sclerite (ssc); apodemes (a) thread-shaped.

Etymology. The specific name is named after Mr Yejie Lin, the collector of the
type specimens; noun (name) in genitive case.

Distribution. Known only from the type locality.
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Figure 6. Camproscaphiella linyejiei sp. nov., female paratype (SYNU-480) A—C habitus in dorsal, ven-
tral, and lateral views D—=G prosoma in dorsal, ventral, lateral, and anterior views H abdomen, ventral
view 1, } endogyne (cleared in lactic acid), ventral and dorsal views. Abbreviations: a = apodemes; ssc =

stick-shaped sclerite; trs = transverse sclerites. Scale bars: 0.4 mm (A=C); 0.2 mm (D-)).
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Abstract
A new genus, Paramolotra Tong & Li, gen. nov., including two new species, Paramolotra pome Tong & Li,
sp. nov. (39) and Paramolotra metok Tong & Li, sp. nov. (3'Q), is described from Tibet, China. Morpho-

logical descriptions and photographic illustrations of the two new species are given.

Keywords

Asia, goblin spiders, morphology, taxonomy

Introduction

Oonopidae Simon, 1890 is a diverse spider family with 1884 extant described species
in 114 genera (WSC 2021). They are small spiders (usually < 3 mm), generally living
in leaf litter (e.g., Dupérré et al. 2020), in canopies (e.g., Fannes et al. 2008; Tong and
Li2011), caves (e.g., Chamberlin and Ivie 1938; Tong and Li 2013). Some are termite
nest inquilines (Benoit 1964) or even ant-mimics (e.g., Platnick and Dupérré 2011;
Sun et al. 2019). Currently, 13 genera and about 100 species are known to occur in
China (Li 2020).

* Contributed equally as the first authors.

Copyright Weihua Cheng et al. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC
BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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The oonopid spiders of Tibet have been poorly studied. Hitherto, only two species,
Gamasomorpha linzhiensis Hu, 2001 and Ischnothyreus linzhiensis Hu, 2001, have been
recorded from Tibet (Hu 2001). In this paper, a new genus with two new species are
proposed from material collected from Tibet are described and illustrated.

Materials and methods

The specimens were examined using a Leica M205C stereomicroscope. Details were
studied under an Olympus BX51 compound microscope. Photos were made with a
Canon EOS 550D zoom digital camera (18 megapixels) mounted on an Olympus
BX51 compound microscope. Vulvae were cleared in lactic acid. For scanning electron
microscopy (SEM), specimens were air-dried, sputter coated using IXRF SYSTEMS,
and imaged with a Hitachi TM3030 SEM. All measurements were taken using an
Olympus BX51 compound microscope and are in millimeters. The type material is
deposited in Shenyang Normal University (SYNU) in Shenyang, China (curator: Yan-
feng Tong).

The following abbreviations are used in the text and figures: ALE = anterior lat-
eral eyes; am = anterior membrane; ami = anterior median indentation; ap = anterior
protrusion; apo = apodemes; bp = basal protrusion; csp = cone-shaped protuberance;
dp = distal protrusion; It = large tooth; PLE= posterior lateral eyes; pm = posterior
membrane; PME = posterior lateral eyes; pp = posterior protrusion; pr = posterior
receptaculum; ss = slit sensillum; tls = tube-like structure; tsc = T-shaped sclerite.

Taxonomy

Family Oonopidae Simon, 1890

Paramolotra Tong & Li, gen. nov.
http://zoobank.org/B2E12C65-8654-427E-A058-7F78 B39D8EE9

Type species. Paramolotra pome sp. nov.

Etymology. The generic name refers to the similarities of this genus with Pro-
molotra Tong & Li and is feminine in gender.

Diagnosis. Paramolotra gen. nov. resembles Promolotra Tong & Li, 2020 in hav-
ing the heavily sclerotized dorsal and ventral abdominal scuta, the long spines on legs
I and II, the cone-shaped protuberance on anterior face of male chelicerae, and the
completely fused bulb and cymbium, but can be distinguished by the embolar region
which have several protrusions that distinctly extend beyond the tip of the cymbiob-
ulbus (Figs 2, 5, 7A-D), the indented labium (Fig. 8A, G) of both sexes, and the
stick-shaped anterior arm of T-shaped sclerite (tsc) of endogyne (Fig. 9B, D). The
embolar region of Promolotra consists of brush-like structures and 3 broad lobes, which
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barely extends beyond the tip of the cymbiobulbus (Tong and Li 2020: figs 1H-], 2,
5H-], 6), the labium deeply incised (Tong and Li 2020: fig. 3E, 7E), the endogyne
consists of canopy-shaped anterior arm of T-shaped sclerite (tsc) and horseshoe-shaped
sclerite (Tong and Li 2020: fig. 4G).

Description. Male. Body: yellow-brown, legs yellow. Carapace (Figs 1B, H,
4B, F): broadly oval in dorsal view, without any pattern; pars cephalica slightly elevated
in lateral view, with rounded posterolateral corners, posterolateral edge without pits,
posterior margin not bulging below posterior rim, anterolateral corners without exten-
sions or projections, posterolateral surface without spikes, thorax without depressions,
fovea absent, without radiating rows of pits; surface finely reticulated (anterolateral
surface striated in P metok sp. nov.), lateral margin with small blunt denticles, marginal
setae present. Eyes (Figs 1B, I, 4B, G): 6, well-developed, arranged in a compact group;
ALE largest, PME, PLE subequal; ALE separated by less than their radius, ALE-PLE
separated by less than ALE radius, PME touching each other; posterior row straight
from above, procurved from front. Clypeus (Figs 11, 4G): margin unmodified, sinuous
in front view, vertical in lateral view. Mouthparts (Figs 11, 4G, 7E-H, 8A-L): cheli-
cerae straight, anterior face strongly swollen, with cone-shaped protuberance in lateral
view; with large tooth on promargin; with slit sensillum on distal part of cheliceral
paturon; labium rectangular, anterior margin indented, not fused to sternum; endites
same as sternum in sclerotization. Sternum (Figs 1D, 4D): uniformly orange-brown,
not fused to carapace; longer than wide, with radial furrows between coxae, surface
rugose; setae sparse, dark, needlelike, evenly scattered. Abdomen (Figs 1E, G, 4H, I):
ovoid, rounded posteriorly; booklung covers large, brown, without setae, anterolat-
eral edge unmodified; pedicel tube medium-sized, ribbed, scutum not extending far
beyond dorsum of pedicel, lacking plumose hairs; sperm pore small, oval, rebordered,
situated between posterior spiracles; anterior and posterior spiracles not connected by
grooves; dorsal scutum strongly sclerotized, covering full length of abdomen, no soft
tissue visible from above, separate from epigastric scutum; epigastric scutum strong-
ly sclerotized, surrounding pedicel; postgastric scutum strongly sclerotized, covering
nearly full length of abdomen, fused to epigastric scutum, with posteriorly directed
lateral apodemes; spinneret scutum present as incomplete ring, with fringe of setae;
colulus represented only by setae. Legs (Figs 1A, C, 4A, C): yellowish brown; leg
spines: tibiae I-1I with 4 pairs of ventral spines; metatarsi I-1I with 2 pairs of ventral
spines, legs IIT and IV without spines. Palp (Figs 2, 5, 7A-D): femur, patella and tibia
brown, cymbiobulbus yellow; cymbium completely fused with bulb; embolar region
consists of a basal protrusion, an anterior protrusion and a posterior protrusion, which
distinctly extend beyond the tip of the cymbiobulbus.

Female. As in male except as noted. Chelicerae without cone-shaped protru-
sion. Postgastric scutum rectangular, not fused to epigastric scutum. Epigastric area
(Figs 3G, 6H, 9A, C): surface with conspicuous genital atrium. Endogyne (Fig. 9B, D):
with a T-shaped sclerite; apodemes well-developed; receptaculum present.

Composition. Paramolotra pome sp. nov. (3'9), 2 metok sp. nov. (3 9).

Distribution. China (Tibet).
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Paramolotra pome Tong & Li, sp. nov.
http://zoobank.org/SF7AF588-99BC-4F35-AE3F-82E62328 DOES
Figures 1-3, 7A, B, E, E 8A-F 9A, B, 10

Type materials. Holotype &'+ CHina, Tibet, Nyingchi, Pome County, road to Metok
County, 80 K; 29°39.897'N, 95°29.963'E; 2140 m a.s.l; 10.VIIL.2013; Y. Lin leg.
(SYNU-435). Paratypes 233 %: same data as for holotype (SYNU-436-440).

Diagnosis. This new species is similar to Paramolotra metok sp. nov., but can be
distinguished by the narrow anterior protrusion (ap) and broad posterior protrusion
(pp) of embolar region (Fig. 2), and the long, straight arms of T-shaped sclerite of en-
dogyne (Fig. 9B). Paramolotra metok sp. nov. males have hook like anterior protrusion
(ap) and basally broad, distally finger like posterior protrusion (pp) of embolar region
(Fig. 5), and females have very short anterior arm of T-shaped sclerite of endogyne
(Fig. 9D).

Description. Male (holotype). Body: carapace brown, abdomen light brown;
habitus as in Fig. 1A, C, E; body length 2.15. Carapace (Fig. 1B, H): 1.04 long, 0.80
wide. Clypeus (Fig. 11): ALE separated from edge of carapace by 1.1 times their di-
ameter. Abdomen (Fig. 1E, G): 1.06 long, 0.82 wide. Palp (Figs 2, 7A, B): femur 0.25
long, patella 0.18 long, tibia 0.12 long, cymbiobulbus 0.57 long, 0.33 wide, length/
maximal width = 1.58; embolar region with a broad basal protrusion (bp), a narrow
anterior protrusion (ap), a broad posterior protrusion (pp) and a distal dorsal protru-
sion (dp).

Female (paratype, SYNU-438). As in male except as noted. Bodly: habitus as in
Fig. 3A, B, E; body length 2.24. Carapace (Fig. 3C, F, H): 1.06 long, 0.82 wide. Ab-
domen (Fig. 3G): 1.24 long, 0.97 wide. Epigastric area (Figs 3G, 9A): genital atrium
relatively wide, broadly oval. Endogyne (Fig. 9B): with a large T-shaped sclerite; the
anterior arm of the T-shaped sclerite long and strong.

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

Distribution. Known only from the type locality (Fig. 10).

Paramolotra metok Tong & Li, sp. nov.
http://zoobank.org/39AD2A01-EBD1-4798-A126-39ECBSE0D596
Figures 4-6, 7C, D, G, H, 8G-L, 9C, D, 10

Type materials. Holotype 3: Crina, Tibet, Nyingchi, Metok County, Metok Town;
29°19.399'N, 95°20.448'E; 1300 m a.s.l.; 3.VII1.2013; Y. Lin leg. (SYNU-441). Para-
types 1329: same data as for holotype (SYNU-442-444); 19: same data as for holo-
type (SYNU-446); 19: Metok County, Yadang Village; 29°20.605'N, 95°20.807'E;
1360 ma.s.L; Y. Lin leg. (SYNU-445); 29: Metok County, Metok Town, Countryside
Tour, back hills; 29°19.087'N, 95°18.876'E; 1280 m a.s.l; Y. Lin leg. (SYNU-447-
448); 14': Metok County, Metok Town; 29°19.382'N, 95°19.016'E; 980 m a.s.l; Y.
Lin leg. (SYNU-449).
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Figure 1. Paramolotra pome sp. nov., male holotype (SYNU-435) A, C, E habitus in dorsal, ventral, and
lateral views B, D, H, I prosoma in dorsal, ventral, lateral, and anterior views F, G abdomen in lateral and

ventral views. Scale bars: 0.8 mm (A, C, E); 0.4 mm (B, D, F-I).



60 Weihua Cheng et al. / ZooKeys 1052: 55-69 (2021)

Figure 2. Paramolotra pome sp. nov., male left palp, SEM A, B, D prolateral, retrolateral, and dorsal
views C, E, F distal part of cymbiobulbus, prolateral, retrolateral, and dorsal views. Abbreviations: ap =
anterior protrusion; bp = basal protrusion; dp = distal protrusion; pp = posterior protrusion. Scale bars:

0.2 mm (A, B,D); 0.02 mm (C, E, F).
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Figure 3. Paramolotra pome sp. nov., female paratype (SYNU-438) A, B, E habitus in dorsal, ventral, and
lateral views C, D, F, H prosoma in dorsal, ventral, lateral, and anterior views G abdomen in ventral view.

Scale bars: 0.8 mm (A, B, E); 0.4 mm (C, D, F=H).
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Figure 4. Paramolotra metok sp. nov., male holotype (SYNU-441) A, C, E habitus in dorsal, ventral, and
lateral views B, D, F, G prosoma in dorsal, ventral, lateral, and anterior views H, I abdomen in ventral and

lateral views. Scale bars: 0.8 mm (A, C, E); 0.4 mm (B, D, F=I).
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Figure 5. Paramolotra metok sp. nov., male left palp, SEM A, B, D prolateral, retrolateral, and dorsal
views C, E, F distal part of cymbiobulbus, prolateral, retrolateral, and dorsal views. Abbreviations: am
= anterior membrane; ap = anterior protrusion; bp = basal protrusion; pm = posterior membrane; pp =
posterior protrusion. Scale bars: 0.2 mm (A, B, D); 0.02 mm (C, E, F).
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Figure 6. Paramolotra metok sp. nov., female paratype (SYNU-443) A, C, E habitus in dorsal, ventral,
and lateral views B, D, F, G prosoma in dorsal, ventral, lateral, and anterior views H abdomen in ventral

view. Scale bars: 0.8 mm (A, C, E); 0.4 mm (B, D, F, G); 0.2 mm (H).
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Figure 7. Paramolotra pome sp. nov. A, B, E, F, male holotype (SYNU-435); Paramolotra metok sp. nov.
C, D, G, H male holotype (SYNU-441) A, C left palp, prolateral view B, D left palp, retrolateral view
E, G left chelicerae, anterior view F, H left chelicerae, lateral view. Scale bars: 0.2 mm (A=D); 0.1 mm (E=H).
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Figure 8. Paramolotra pome sp. nov. A—=F male holotype (SYNU-435); Paramolotra metok sp. nov.
G-L male holotype (SYNU-441) A, G labium and endite, ventral view B, H left endite, ventral view
C, I, E, K, F, L left chelicerae, lateral, posterior, and anterior views D, ] left chelicerae, posterior magni-
fied views. Abbreviations: ami = anterior median indentation; csp = cone-shaped protuberance; It = large

tooth; ss = slit sensillum. Scale bars: 0.1 mm (A, C, E=G, I, K, L); 0.04 mm (B, D, H, ).
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Figure 9. Paramolotra pome sp. nov. A, B female paratype (SYNU-438); Paramolotra metok sp. nov.

C, D female paratype (SYNU-443) A, C copulatory organ, ventral view B, D copulatory organ, dorsal
view. Abbreviations: apo = apodemes; pr = posterior receptaculum; tls = tube-like structure; tsc = T-shaped
sclerite. Scale bars: 0.1 mm.

Diagnosis. This new species is similar to Paramolotra pome sp. nov., but can be
distinguished by the long, curved hook like anterior protrusion (ap) of embolar region
(Fig. 5), and the very short anterior arm of T-shaped sclerite of endogyne (Fig. 9D).
Paramolotra pome sp. nov. males have the narrow anterior protrusion (ap) of embolar
region (Fig. 2), and females have very long anterior arm of T-shaped sclerite of endo-
gyne (Fig. 9B).

Description. Male (holotype). Body: dark brown; habitus as in Fig. 4A, C, E;
body length 2.16. Carapace (Fig. 4B, F): 1.06 long, 0.87 wide. Clypeus (Fig. 4G):
ALE separated from edge of carapace by 1.3 times their diameter. Abdomen (Fig. 4H,
1): 0.99 long, 0.79 wide. Palp (Figs 5, 7C, D): femur 0.24 long, patella 0.17 long, tibia
0.13 long; cymbiobulbus 0.52 long, 0.28 wide, length/maximal width = 1.86; embolar
region with an ear-shaped basal protrusion (bp), a long, curved hook like anterior pro-
trusion (ap), a basally broad, distally finger like posterior protrusion (pp), an anterior
membrane (am) and a posterior membrane (pm).

Female (paratype, SYNU-443). As in male except as noted. Body: length 2.48;
habitus as in Fig. 6A, C, E. Carapace (Fig. 6B, F, G): 1.12 long, 0.89 wide. Abdomen:
1.28 long, 0.98 wide. Epigastric area (Figs 6H, 9C): genital atrium relatively wide,
broadly oval. Endogyne (Fig. 9D): with a T-shaped sclerite; the anterior arm of the T-
shaped sclerite very small.

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

Distribution. Known only from the type locality (Fig. 10).
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Figure 10. Distribution records of Paramolotra species from Tibet, China l. 2 pome sp. nov. 2. P metok sp. nov.

Discussion

The homologies in the genitalia of males and females of Paramolotra gen. nov. are un-
clear. Paramolotra gen. nov. are very similar to Promolotra in the fused palpal bulb and
cymbium and the somatic characters. The embolar region of Promolotra has 3 leaf-like,
wrinkled texture, and nearly translucent lobes (Tong and Li 2020: figs 1H-], 5H-]),
which is different from the sclerotized protrusions of the embolar region (Fig. 7A-D)
of Paramolotra gen. nov. The endogyne of Promolotra has a horseshoe-shaped sclerite
(Tong and Li 2020: fig. 4G), which is lacking in the new genus. However, the T-shaped
sclerite and the tube-like structure of endogyne (Tong and Li 2020: figs 4G; 9B, D)
are quite homogeneous.

As for the other Asian oonopid genera, i.e., Kachinia Tong & Li, 2018, and Vien-
tianea Tong & Li, 2013, also have heavily sclerotized abdominal scuta and leg spines.
Paramolotra gen. nov. are quite different from both genera. The genus Kachinia differs
from Paramolotra gen. nov. by the heavily sclerotized and darkened palps of males
(Tong et al. 2018: figs 11-K, 41-K), and the tube-like posterior receptacle of endogyne
(Tong et al. 2018: figs 31, J, 61, ]). The genus Vientianea differs from Paramolotra gen.
nov. by the enlarged male palpal patella (Tong and Li 2013: figs 24, 25), and the medi-
ally stick-shaped sclerite and the strongly curved circular sclerite of endogyne (Tong
and Li 2013: figs 23, 33). So, Paramolotra gen. nov. and Promolotra maybe represent a
different genus group in Asia.
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Abstract

Three Chinese species of the genus Phanoperia are reviewed. A new species, P cheni sp. nov., is proposed
from Guangdong, southern China, and compared with related taxa. Neaperlops binodosa Wu, 1973 is
confirmed from Hainan Province of China on the basis of re-examination of types from the island, but it
is transferred to the genus Phanoperla and is placed as a synonym of P pallipennis (Banks, 1938). A note
on the distribution of the genus Phanoperia is also given.

Keywords
Neoperlops binodosa, new combination, new species, new synonym, Phanoperla cheni sp. nov., P hainana,

P, pallipennis

Introduction

The perlid genus Phanoperla (subfamily Perlinae) was erected by Banks (1938) and is
mainly distributed in the Oriental Region, with 52 species worldwide (DeWalt et al.
2021). In China, the first description of a Phanoperla species was based on specimens
from Hainan Province by Banks (1938). After nearly a century, Li and Qin (2016) de-
scribed P hainana Li & Qin, 2016, the second Chinese species of the genus, also from
Hainan. And recently, Phanoperla huanghuye Chen, 2020 was shown to be a member

Copyright Raorao Mo et al. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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of Neoperlops (Mo et al. 2020). During a collecting tour in the Nanling Mountains
in September 2020, additional important material was collected from Chebaling Na-
tional Natural Reserve of northern Guangdong Province, China, and it is described as
new: P cheni sp. nov. In addition, Neoperlops binodosa Wu, 1973 is herein considered a
member of the genus Phanoperla and placed in the synonymy of P pallipennis (Banks,
1938). In the present paper, a review of Chinese Phanoperla and a distribution map of
the genus Phanoperla are presented.

Materials and methods

The holotype of Phanoperla cheni sp. nov. was collected using a sweep net and is deposited
in the Henan Institute of Science and Technology, Xinxiang (HIST). Types of Neoperlops
binodosa Wu, 1973 are deposited in the National Zoological Museum of China, Institute
of Zoology, Chinese Academy of Sciences, Beijing (IZCAS). The studied materials are
stored in 75% ethanol. The holotype of Phanoperia cheni sp. nov. was examined with
the aid of an Olympus SZ61 dissecting microscope, and color photographs were made
with Keyence VHX-S650E and Leica M420 microscopes. The color photographs of
Neoperlops binodosa Wu, 1973 were made with a Leica C camera with a lens of an Olym-
pus SZX7 microscope in the IZCAS. Terminalia were removed from the abdomen and
soaked in 10% NaOH. The aedeagus was everted using the cold maceration technique
of Zwick (1983). Morphological terminology primarily follows that of Zwick (1982).
The map (Fig. 7) was prepared using a base map downloaded from the standard map
service of the online government service platform of the Ministry of Natural Resources,
People’s Republic of China (http://bzdt.ch.mnr.gov.cn/; map number GS(2016)2938).

Results and discussion

Phanoperla cheni sp. nov.
http://zoobank.org/406C9A78-A006-430B-A9F0-78BB63C95029
Figures 1-4

Adult habitus. General body color yellowish brown. Biocellate, black rings around
ocelli nearly connected, with a small brown marking covering ocelli. Head pale, with
an M-shaped brown marking on frons; antenna brown, flagellum darker, and palpi
brown; compound eyes black, large and bulging; head wider than pronotum. Prono-
tum rectangular, corners round with distinct brown rugosities (Fig. 1A, B). All legs
brown, femora paler; wing membrane pale, veins brown; Rs two-branched, the angle
Cu?2 arising from Cul typical of the genus. Abdominal segments generally brownish.
Male (Figs 1-4). Forewing length ca 8.0 mm; hindwing length ca 6.7 mm. Ster-
num 5-7 with distinct medial ventral brush. Tergum VIII with posterior margin bare-
ly produced and sclerotized without sensilla basiconica. Tergum IX with two lateral
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Figure 1. Phanoperla cheni sp. nov. (male) A adult habitus, dorsal view B head and pronotum, dorsal

view € terminalia, dorsal view. Scale bars: 0.50 mm.

groups of sensilla basiconica (Figs 1C, 2). Hemitergal processes of tergum X relatively
stout, strongly sclerotized, the sharp tip curved outward.

Aedeagus (Figs 3, 4). Aedeagal envelope membranous with a large ventral patch of
spinules. Aedeagal tube short, S-shaped in lateral aspect and dorsally expanded at apex:
dorsal sclerite slender, band-shaped; basal surface with two ventrolateral groups of tiny
spines; apical half fully covered with stout spines. Aedeagal sac as long as tube, curved
ventrad, mostly covered with brown spines, but base bare: a pair of lateral black spine
patches located in ventral surface of median half; apical half with a scarf-shaped band
of larger black spines; apical part tubular, fully armed with tiny golden-brown spines.
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Figure 2. Phanoperla cheni sp. nov. (male) A terminalia, oblique dorsal view B terminalia after being
cleared, dorsal view € terminalia after being cleared, lateral view D terminalia after being cleared, oblique
dorsal view. Scale bars: 0.50 mm.

Female. Unknown.

Type material. Holotype: male (HIST), China: Guangdong Province, Shaogu-
an City, Shixing County, Chebaling National Natural Reserve, 24.72°N, 114.26°E,
327.4 m alt., 2020.IX.13, Chen Xulong leg.
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Figure 3. Phanoperla cheni sp. nov. (male) A acdeagus before eversion, ventral view B aedeagus before ever-
sion, dorsal view € aedeagus before eversion, lateral view D aedeagus, ventral view. Scale bars: 0.25 mm.

Etymology. The patronym honors the collector of the holotype; a noun (name) in
genitive case.

Distribution. China (Guangdong Province). The new species is known only
from the Chebaling National Natural Reserve of Guangdong, which is in the Nanling
Mountains. The Reserve has a subtropical monsoon climate, with heat and abundant
rainfall throughout the year.

Remarks. The male genitalia and aedeagal tube of the new species is similar to that
of P wieng Sivec & Stark, 2010 from Phrae Province of Thailand. However, in that
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Figure 4. Phanoperla cheni sp. nov. (male) A aedeagus, dorsal view B aedeagus, lateral view C apical part
of aedeagus, dorsal view D apical part of aedeagus, lateral view. Scale bars: 0.20 mm.

species, the apical part of aedeagal tube is less expanded dorsally (compare Figs 3D,
4A, B with Sivec and Stark 2010: fig. 39—41). In addition, the aedeagal sac of 2 wieng
bears a dorsomedian hump and a pair of dorsobasal lobes, which are lacking in the



Review of the genus Phanoperla (Plecoptera, Perlidae) from China 77

straight aedeagal sac of the new species. Both species bear a similar spine arrangement
of the aedeagal sac, but in the new species, a pair of small patches of black spines are
present on the ventrolateral surface of the median half of the aedeagal sac, while the
spine patches are lacking in P wieng. The new species is also similar to P vietnamensis
Zwick, 1986 in its male terminalia, but their aedeagi are obviously different (compare
Zwick 1986: figs 2, 3 with Figs 3, 4). In addition, the new species lacks two irregular
rows of sensilla on tergum 9.

Phanoperla hainana Li & Qin, 2016
Phanoperla hainana Li & Qin, 2016: 193.

Distribution. China (Hainan Province).

Remarks. This species is a member of the Phanoperla pallipennis species group
(Zwick 1982) and was described on the basis of the male holotype from Mount Li-
mushan, which is located in Qiongzhong County, central Hainan Province (Li and
Qin 2016). This species can be distinguished from all other Chinese species of Phan-
operla by the unique head pattern and different aedeagus.

Phanoperla pallipennis (Banks, 1938)
Figures 5, 6

Neoperla (Phanoperla) pallipennis Banks, 1938: 222; Illies 1966: 506.

Phanoperla pallipennis: Zwick 1982: 102; Du et al. 1999: 63; Li and Qin 2016: 193;
Yang and Li 2018: 44.

Neoperlops binodosa Wu, 1973: 109. syn. nov.

Neoperla binodosa: Du et al. 1999: 63; Chen and Du 2016: 244; Yang and Li 2018: 44.

Type material (Neoperlops binodosa Wu, 1973). 1 male and 1 female (with holotype
and allotype labels) (IZCAS), China: Guangdong, Hainan, Yinggen (Hainan Province,
Qiongzhong Li and Miao Autonomous County, Yinggen Town, 19.03°N, 109.83°E),
200 m alt., 1960.VIL.5, Li Changqing (type no. 1466477-1466478) leg. Paratypes:
1 female (IZCAS), same data as for preceding (type no. 1466473); 1 male (IZCAS),
same locality as for preceding, 1960.V.4, Li Suofu (type no. 1466474; 1960.VIL.5, Li
Changgqing leg. in Wu 1973) leg.; 2 males (IZCAS), same locality as for preceding,
1960.V.10, Li Suofu (type no. 1466475-1466476; 1960.VIL.5, Li Changqing leg. in
Wu 1973) leg.; 2 males (IZCAS), same locality as for preceding, 1960.V.4, Li Chang-
ging (type no. 1466480-1466481; 1960.VIL5 in Wu 1973) leg.; 1 male (IZCAS),
Guangdong, Hainan, Tongshen (Hainan Province, Wuzhishan City, Tongshen Town,
18.76°N, 109.51°E), 350 m alt., 1960.111.25, Zhang Xuezhong (type no. 1466479)
leg. Among these, one male and one female paratypes from Hainan, and a male from
Yunnan was not found for checking.
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E

Figure 5. Phanoperla pallipennis (Banks, 1938) (male A, C holotype of Neoperlops binodosa W, 1973
B, D, E paratype of Neoperlops binodosa Wu, 1973) A aedeagus before eversion, dorsal view B apical part

of aedeagus, dorsal view € aedeagus before eversion, lateral view D aedeagus, ventral view E aedeagus,
lateral view. Scale bars: 0.20 mm.

Distribution. Confirmed from Hainan province, but possibly also distributed in
Yunnan province, as originally indicated.

Diagnosis and remarks. Neoperlops binodosa Wu, 1973 was transferred to Neop-
erlaby Du etal. (1999), but its status is still questionable because of the unknown male
aedeagus (Du et al. 1999; Yang and Li 2018). We transfer V. binodosa to Phanoperla
and synonymize it with P pallipennis (Banks, 1938) on the basis of the identical male
terminalia and main aedeagal armatures (compare Zwick 1982: fig. 10a, d with Fig. 5).
The subgenital plate of female specimens agrees well with the original description and
figures by Wu (1973), being scarcely produced and without an apical notch (Fig. 6),
which differs from the female paratypes of P pallipennis. Therefore, we propose that
female specimens in IZCAS may be not conspecific with male specimens and may even
not belong to the genus Phanoperla. The female subgenital plate of Phanoperia is usu-
ally slightly produced and typically bilobed, with a sausage-like or balloon-like sper-
matheca (Sivec et al. 1988; Cao and Bae 2009). Consequently, we boldly postulate that
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Figure 6. Neoperla sp. (female; allotype of Neoperlops binodosa Wu, 1973) A terminalia, ventral view

B vagina, dorsal view. Scale bars: 0.20 mm.

9

Figure 7. Distribution of Phanoperla Banks, 1938.

this female is Neoperia sp., because of the barely produced subgenital plate and a coiled
spermatheca which is common in Neoperla. Unfortunately, the female specimens in the

IZCAS are badly damaged and should be confirmed by new studies.
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Concluding remarks

The genus Phanoperla currently consists of 52 valid species and is restricted to the
Oriental Region (Fig. 7), mostly occurring in the Indonesian archipelago and Thailand
(DeWalt et al. 2021). The wide distribution of Phanoperla in the Oriental Region,
which covers nearly two-thirds of the region, suggests that more species will be found
there, even in areas where the genus is unreported, such as the western of part the
Himalayan region, Bangladesh, Myanmar, Laos, and southwest and south China.

The major references dealing with Chinese Phanoperla are Banks (1938) and Li
and Qin (2016); these include only with two species: P hainana Li & Qin, 2016 and
P pallipennis (Banks, 1938), both occurring in Hainan Province of southern China.
Neoperlops huanghuye (Chen, 2020), from Fujian Province, was placed in Phanoperia
in a previous study but was re-evaluated to belong to Neoperlops on the basis of the
male and female terminalia, aedeagus, and eggs (Mo et al. 2020). In this study, the
third Phanoperla species from China, P cheni sp. nov., is described from Guangdong
Province, which faces Hainan across the South China Sea. And Neoperlops binodosa
Wu, 1973, a synonym of P, pallipennis, was known from Hainan and Yunnan provinces
(Wu 1973), but as the Yunnan paratype was not found and the allotype proved to be-

long to another species, presence in Yunnan must still be confirmed.
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Introduction

The zoological collections of the Instituto de Investigagio Cientifica Tropical (IICT),
Lisbon (Portugal), are amongst the largest and most important biological collections in
Portugal. Spanning all major zoological groups, the IICT collections are mostly focused
on the fauna of the former Portuguese colonial territories in Africa and Asia. The col-
lection’s geographical coverage is of interest, as they cover areas from where collections
are relatively scarce and countries for which the current faunal knowledge is still defi-
cient. While part of the IICT zoological collections have been catalogued and digitised
recently (see Monteiro et al. 2014, 2016, 2017), a considerable part was neglected for
years. This was the case of the herpetological collections. With approximately 5000
specimens from Angola, Mozambique, Guinea-Bissau, Cabo Verde, Sao Tomé & Princ-
ipe, East Timor, Macau (China), Goa (Portuguese India), and Portugal, the IICT her-
petological collections are the largest of their kind in the country. These collections are
also amongst the largest available collections of amphibians and reptiles in the world
for some of the countries covered (e.g., Guinea-Bissau, Cabo Verde). These collections
were built from the 1930s to the 1990s, during several expeditions and field surveys
conducted by IICT researchers and staff, but also by donations and contributions from
several Portuguese colonial officers and landowners in these former territories.

Despite its importance, the IICT herpetological collections were abandoned in
the late 1990s. Without a fully dedicated curator or collection manager, the collection
became degraded and almost completely inaccessible for researchers. Besides the origi-
nal field books and an incomplete manuscript catalogue, the collections were never
fully catalogued or digitised. In 2015 we started a cataloguing and digitisation pro-
ject for the IICT herpetological collections. This process was followed by a complete
evaluation of the conservation status of the collections, the recovery of the specimens
that were in critical condition, and the transfer of the entire collection to the Museu
Nacional de Histéria Natural e da Ciéncia, Lisbon. In this paper we provide a compre-
hensive review of the taxonomic diversity and importance of the IICT herpetological
collections, report on the collection recuperation process, and propose a protocol to
recover abandoned natural history collections.

Brief history of the IICT and its herpetological collections

Dating back to the second half of the nineteenth century, IICT’s institutional history
has been particularly complex, even in the bureaucracy-prone context of Portuguese
scientific institutions. Its origins are related to the foundation of the ‘Comissao de
Cartografia’ in 1883, but only in 1936 did the institution become more active, when it
was renamed ‘Junta das Missoes Geograficas e de Investigagoes Coloniais’. This would
not be the last name change of the institution, as it would be renamed ‘Junta de In-
vestigagoes do Ultramar’ in 1945, ‘Junta de Investigagoes Cientificas do Ultramar’ in
1973, ‘Laboratério Nacional de Investigagao Cientifica Tropical’ in 1979, and finally
‘Instituto de Investigacdo Cientifica Tropical’ in 1982 (Anonymous 1983). The reform
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s . j .‘
Figure |. Fernando Frade during field work in Guinea-Bissau. Photograph credits: ULisboa — Col.
Fotografia IICT-ZOO 22149.

of the institution in 1936 and the publication of the National Plan for the Scientific
Occupation of the Portuguese Overseas in 1945 (Anonymous 1945) established the
internal organisation of the institution, namely its departments and branches. Subse-
quently, the institution established a centre for zoological research, commonly known
as “Centro de Zoologia” [also known by the acronym CZL — Centro de Zoologia de
Lisboa, see Sabaj (2020)]. The Centro de Zoologia was housed in an adapted man-
sion in Rua da Junqueira 14, Alcintara neighborhood, near the Tagus river, Lisbon.
This centre was the main entity responsible for conducting zoological research in the
Portuguese overseas territories, building, and maintaining collections and providing
zoological expertise to other fields related to the colonial enterprise.

The leadership of the Centro de Zoologia was appointed to the Portuguese zoologist
Fernando Frade Viegas da Costa (1898-1983), commonly known as Fernando Frade
(Fig. 1). Besides being the director of the CZL, Frade also had the responsibility for
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Figure 2. Portrait of Sara Manacas (A), and her herpetological laboratory (date unknown; B). Photo-
graph credits: A courtesy of Luis Mendes B ULisboa — Col.Fotografia IICT-ZOO 21688.

leading most of the so-called “Missoes Zooldgicas” (Zoological Missions) to the Portu-
guese overseas territories. The objective of these missions was to catalogue the fauna of
those territories, study their ecological relationships, and understand the potential use or
threats that native fauna could pose to the colonial enterprise (Anonymous 1945). Dur-
ing Frade’s direction the CZL led several zoological missions, namely to Guinea-Bissau,
Sao Tomé & Principe, Cabo Verde, Angola, Mozambique, Portuguese India (Goa) and
East Timor. Herpetological specimens were collected in the course of all these missions, as
well as on other missions, as was the case for the Apiary Mission to Angola (1957-1959).

The study of the herpetological collections was entrusted to the Portuguese herpe-
tologist Sara Maria Bdrbara Marques Manacas (1896—date of death unknown; Fig. 2).
Managas published 20 papers in which she identified and catalogued specimens, re-
ported morphological data, and provided taxonomic and distribution comments. Al-
though she worked with both amphibians and reptiles, the majority of her papers
were focused on reptiles (7 vs. 13 publications, respectively). Her papers covered the
herpetofauna of Guinea-Bissau (Managas 1947, 1949, 1950a, 1951a, b, 1955, 1982),
Mozambique (Managas 1950b, 1952, 1954, 1959, 1961a, 1982), Portuguese Timor
(currently East Timor) (Managas 1956, 1972), Sao Tomé & Principe (Managas 1958,
1973), Portuguese India — Goa (Managas 1961b), and Angola (Managas 1963, 1973
“19747, 1982). All of these papers were single-authored by Managas, with the excep-
tion of one, co-authored with Fernando Frade, on the venomous snakes of the Por-
tuguese overseas territories (Frade and Managas 1955; Fig. 3). The last paper of her
career, also dedicated to the venomous snakes of Guinea-Bissau, Sao Tomé & Principe,
Angola, and Mozambique (Managas 1982), was published posthumously with some
additions and corrections by the Portuguese herpetologist Margarida Pinheiro (date of
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Figure 3. Plates with the water colours of the Portuguese painter Antdnio Silva Lino (1911-1984) for

the poorly known manuscript “Serpentes do Ultramar Portugués”, co-authored by Fernando Frade and
Sara Managas (Frade and Manacas 1955).

birth unknown—to date). During the time Managas curated the herpetological collec-
tions, the English-born Zimbabwean herpetologist Donald G. Broadley (1932-2016)
visited and consulted the collections in August 1968 (Broadley 2018).

Following the passing of Managas in the early 1980s, Pinheiro was entrusted
with the herpetological collections (Fig. 4). With the independence of the former
Portuguese territories (with the exception of Macau) in 1975, fieldwork almost halted,
and the activity of the herpetology department slowed down considerably. Pinheiro
focused mostly on the study of Cabo Verde’s herpetofauna (Pinheiro 1986, 1990), but
also participated in a field survey to the then Portuguese territory of Macau (currently a
special administrative region of the People’s Republic of China; Dias et al. 1994). From
this latter survey, Pinheiro published a brief note on the distribution of the Agamid
Leiolepis belliana (Hardwicke & Gray, 1827) in the region (Pinheiro 1994) and par-
ticipated as a co-author, together with the herpetologist Clara Ruas (date of birth un-
known—to date) and the entomologist Luis Mendes (1946—to date), on two notes on
the diet of local amphibians (Mendes et al. 1994a, b). During the 1990’s, Clara Ruas
became assistant researcher in the herpetological department. Ruas focused almost ex-
clusively on the study of amphibians, and besides the aforementioned publications, she
published two papers regarding the amphibians of Angola (Ruas 1996, 2002a) and one
on the amphibians of Mozambique (Ruas 2002b).
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Figure 4. Margarida Pinheiro working with herpetological specimens in one of the laboratories of the
Centro de Zoologia in 1979. Photograph credits: ULisboa — Col.Fotografia IICT 21199.

During the first decades of the twenty-first century, the Centro de Zoologia became
increasingly understaffed and research in the collections diminished considerably. This
contributed to the degradation of the herpetological collections. Without constant
supervision, lacking proper collection management, and housed in two rooms in the
basement of the Centro de Zoologia building, which suffered from the lack of climate
control, high humidity levels, and no security, the herpetological collections reached a
critical situation and were at risk of being irreplaceably lost (Fig. 5).

After years of uncertainty regarding its future, IICT was formally closed by the
Portuguese government on 31 July 2015 (Decreto-Lei 141/2015). With this closure,
all the responsibilities of the institution, namely those of research and development,
were transferred from the mansion in Rua da Junqueira to the University of Lisbon
and its natural history collections were subsequently deposited in the Museu Nacional
de Histéria Natural e da Ciéncia (MUHNAC), Lisbon. The transfer of the collections
from Centro de Zoologia to MUHNAC took place between 2015 and 2018. Despite
sharing the same spaces and curatorial team, the IICT collections remain independent
from the rest of MUHNAC collections, i.e., they maintain their former catalogue num-
bers and have not been catalogued as MUHNAC collections. The IICT herpetological
collection is also considered a “closed” collection, in the sense that it is not accepting
additional specimens, and therefore constitutes a closed set. In January 2018, the first
author of this paper (LMPC) was appointed as External Curator of the IICT herpeto-
logical collections, while the third author (MPM) is the acting Assistant Curator.
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Figure 5. Herpetological collections reserve rooms in the basement of Centro de Zoologia, IICT, Lis-

bon, in July 2014 A entrance view of the room dedicated to the reptile collections, note the broken door
B another view of the room dedicated to the reptile collections € view of the room dedicated to the am-
phibian collections D close-up of the poor conservation conditions of preserved specimens. Photographs
by Luis M. P. Cerfaco.

Materials and methods

During an initial survey, all the available catalogues, field notebooks, and docu-
mentation associated with the collections were located, compiled, and digitised.
The available field notebooks (one per major expedition), provided locality data,
collecting dates, names of the collectors and/or identification of the expedition,
and an assortment of natural history data and observations (Fig. 6A). Contrary to
the catalogue numbers, the numbers in the field notebooks (i.e., the field numbers)



90 Luis M. P. Cerfaco etal. / ZooKeys 1052: 85-156 (2021)

- A > p
2 £ ¥ RGapaghfess 1) 2. /
a0-Zoslogica- "’W REeTErS. m g P e
studos Apicolas do Ultri T 3 NAL¥-A958 "

MissHo de.E:
MNutlo sl Inticns 1 oy
Gomgeinacto total ove

aa casta

Junta de Investigagses Coloniais

F, FRADE —REGISTO DE COLHEITAS
9z 425

St 2 . 3;«;
N A s —3 * B e
.
ecttose Bvas o e 1/
oo 79~ T~/ 757 | M :
At ol
-
Emiribes 7
Sexo Aides 1

b

o Aactns 11007 todiseiccro
/«aél« cecdsi ceo 7‘%«4‘

NTAS —par. pemsasons — aswon

INSTITUTO DE INVESTIGA(,‘/fO CIENTIFICA TROPICAL
CENTRO DE ZOOLOGIA - Divisdo de Vertebrados -

T
i SR S

N2 Registo Determina¢Go Sexo Localidade Data Cota
S3 ol Habe ) | catoar tan e T e
S3 oo IHaboya 2 Adcotace o vesde L 8 1969 Ix e oz
= 6910 Haboyg o Al carig o Cabo Vende 12 ) 269 1>
6908 Habova ol Alcadag, vial caloo vende e 2= 0 -
oo Habo O luao cevo vende | 21 e |geo v 3
= 6z 1o Habv ya o b cbo Vend, 2 8 67 I+
S 61l Habvya S s Cabo Jeade 26 8 1962 Ix
S3 69Uz Habowg ° Heri Cabo Vend: 26 e 969 I
cous  Jdabopa delalondic o) ssemada Sackiag b yeod e |u
S3 6911 Haboug delalaadit 9 o crado, Sonkace bo de.
53 eous JHaboya delalndic Sl ~icr . Sonkag cab e
S cglie Idaboya O‘w Assconadl scabaco Vend
S22 couz |wopova delakbadic il o 5 Uesde
Is2 6918 rtaboya  ueullantit O loeatiada, Sk bo Veqde
egug frabova wobllanks O oo entnada, sankace o vend
S3 9120 JHoboya cailonk O |&co ectacde. scatinee boverde
5 9121 ftaboya  voslanki O Boa eninads. senk cebe vende
=2 (22 Habowa O leca entacdo sask cabo Vende
53 69023 Jvansva O Jper, entneda.seabia cobo vende
S3 69129 §ddooua O |8ca =ntrado covoco oo Ve nd
B 0005 liaboe oollankil Sl TSR e g
S3 69 e Ydabova vaillankil © |eee cotnada sonbase cabo Jende
i | R e M O Mo ot e 8 coen veade D
67128 Maboya Gaullaak O |Boa Eatnede, sashase | caboy mpeh o
- s [PETURS——

Figure 6. Documentation associated with the herpetological collection A field notebook of the Apiary
Missions in Angola B data sheet associated with Sao Tomé snakes € data sheet associated with Angolan
snakes D Manuscript catalogue of the herpetological collection. The “n° Registo” [record number] is not
physically attached to the specimen, making it impossible to link the two. Photographs by Diogo Parrinha.

were the same as those physically associated to the specimen. This number, compris-
ing a serial number and the collecting year (e.g., 161/1959) was the same number
used in all of the publications referable to the specimen, and therefore should be
considered the de facto catalogue number. Manuscript documentation associated
with the collection provided measurements, scale counts, and observations made
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by Sara Managas for individual specimens (Fig. 6B, C). The available catalogue was
organised by subcollection, with one entry per specimen, providing their taxonomic
identity, collecting date, and locality (Fig. 6D). Each specimen also had a catalogue
number, but this number was not physically associated with the specimen, nor was
the respective field number, rendering it impossible to link the entry for the cata-

logue number and the specimen.

List of institute acronyms (abbreviations follow Sabaj 2020)

AMNH
BPBM
CAS
CM
CZL

DiSSCO
GBIF
iDigBio
IICT
INBAC

ISCED
MCNB
MCUC
MD

MCZ
MHNC
MHNC-UP

MNHN
MUHNAC
MVZ
NCSM
NHMUK
PEM
TCWC

™
UMMZ
USNM

ZFMK
7SI

American Museum of Natural History, New York, USA;

Bernice Pauahi Bishop Museum, Department of Zoology, Honolulu;
California Academy of Sciences, San Francisco, USA;

Carnergie Museum, Pittsburgh, USA;

Centro de Zoologia de Lisboa [extinct, now part of IICT, see below],
Lisbon, Portugal;

Distribued System of Scientific Collections;

Global Biodiversity Information Facility;

Integrated Digitized Biocollections;

Instituto de Investigagao Cientifica Tropical, Lisboa, Portugal;
Instituto Nacional da Biodiversidade e Areas de Conservacio, Luanda,
Angola;

Instituto Superior de Ciéncias da Educagao, Lubango, Angola;

Museu de Ciencies Naturals de Barcelona, Barcelona, Spain;

Museu da Ciéncia da Universidade de Coimbra, Coimbra, Portugal;
Museu Regional do Dundo, Dundo, Angola;

Museum of Comparative Zoology, Harvard University, Cambridge, USA;
Musée d’Histoire Naturelle, la Chaux-de-Fonds, Switzerland;

Museu de Histéria Natural e da Ciéncia da Universidade do Porto,
Porto, Portugal;

Muséum National d’Histoire Naturelle, Paris, France;

Museu Nacional de Histéria Natural e da Ciéncia, Lisbon, Portugal;
Museum of Vertebrate Zoology, University of California, Berkeley, USA;
North Carolina Museum of Natural Sciences, Raleigh, USA;

Natural History Museum, London, UK;

Port Elizabeth Museum, Port Elizabeth, South Africa;

Biodiversity Research and Teaching Collections, Department of Wildlife
and Fisheries Sciences, Texas A&M University, College Station, USA;
Ditsong National Museum of Natural History, Pretoria, South Africa;
University of Michigan Museum of Zoology, Ann Arbor, USA;
National Museum of Natural History, Smithsonian Institution, Wash-
ington D.C., USA;

Yale University, Peabody Museum of Natural History, New Haven, USA;
Zoologisches Forschlungmuseum Alexander Koenig, Bonn, Germany;
Zoological Society of India, India.
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All herpetological specimens were located in the CZL reserves, and after a brief
initial identification and listing (Fig. 7A), were transported to the Wet Laboratory of
MUHNAC. Specimens were distributed in different types of glass jars, with most of the
specimens in glass-top, wire-bail jars with rubber gaskets, although some specimens were
in glass jars with Bakelite or metal lids. None of the jars was in optimal condition, rang-
ing from dirty to broken. Almost all the specimens were preserved in formaldehyde, as
inferred based on the examination. Once in the laboratory, jars and other containers were
cleaned in order to retrieve the available data from the existing external labels (Fig. 7B).
These data were confirmed against the contents of the jar/container as well as with any
existing specimen tags or internal labels (either attached to the specimens or in the bot-
tom of the jar; Fig. 7C). Data on the jars and specimens were cross-referenced to data
available in scientific publications that cited IICT specimens to confirm the presence of
individual specimens in the collections and compare the published data to the data on
the label/tags (Managas 1947, 1949, 1950a, b, 1951a, b, 1952, 1954, 1955, 1956, 1958,
1959, 1961a, b, 1972, 1973, 1973 “1974”, 1982; Pinheiro 1986, 1990, 1994; Mendes
et al. 1994a, b; Ruas 1996, 2002a, b; Cerfaco 2015; Cerfaco et al. 2016, 2017, 2020a,
b, 2021; Soares et al. 2018; Hallermann et al. 2020). All specimens, whenever possible,
were identified to species level. For this we followed the most updated checklists, guides,
and identification keys to the groups and geographical regions covered in the collection.

As the majority of the jars presented structural deficiencies (cracks, melted or em-
brittled gaskets, rusty/oxidised metal stoppers and/or lids, etc.; Fig. 7D) they were
discarded. Original external labels were retrieved whenever possible. Following a simi-
lar procedure to that suggested by Simmons (2014), specimens that were originally
preserved in formaldehyde (the vast majority) were rinsed in distilled water for a few
minutes, then underwent steps of 20% increase in concentration of ethanol (20% for
30 minutes, 40% for 30 minutes, 60% for 30 minutes, 70% for final preservation).
All the specimens were placed in 70% ethanol. In those cases in which the original
jar/container had been discarded, specimens were placed in new jars. Original tags
and/or internal labels were kept inside the new jars and, whenever possible, original
external labels were reattached to the exterior. A new standardised, typewritten label
was printed on ResistAll paper and placed inside each jar, presenting the basic data its
content (Fig. 7E). After this, specimens were deposited in MUHNAC’s Wet Collec-
tions reserves, placed in compactor cabinets, and arranged by country of origin (sub-
collection) and then taxonomically (Fig. 7F).

Some specimens presented critical conservation issues such as being dehydrated
due to evaporation of the preservative fluid (Fig. 8A), fungal and bacterial growth
(Fig. 8B), deposits of formaldehyde crystals, loss of proteins and lipids (Fig. 8C),
or decomposition of the specimens (Fig. 8D, E). For dehydrated specimens we
attempted a slow rehydration through the placement of the specimen in a humid
atmosphere and staging in water overnight. Specimens with fungal and bacterial
growth were washed in 70% ethanol and the growth carefully removed with cotton
swabs. Specimens with deposits of formaldehyde crystals were washed with water
then a series of steps of 20% increase in concentration of ethanol (20% for 30
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Figure 7. Rehabilitation and revision of the IICT herpetological collections A initial listing of the speci-
mens to be transported B cleaning of the external label € example of internal label, usually attached to
individual specimens D general view of the different types of jars and respective conservation issues as-
sociated—embrittled and or melted rubber gaskets, oxidized metal stoppers, cracked jars, etc E new stand-
ardized ResistAll internal label F IICT herpetology collection after the intervention in the MUHNAC
reserves. Photographs by Luis M. P. Cerfaco.
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Figure 8. Examples of problems associated with the IICT herpetological collections A a dehydrated
specimen of Gerrhosaurus multilineatus from Angola B a jar with extensive fungal growth on the inside
and outside C lipid loss on a snake specimen from Macau D jar in which the preservative fluid has evapo-
rated and the specimen was attacked by insect pests E rotten specimen of Leptopelis due to poor initial

fixation and evaporation of the ethanol preservative. Photographs by Mariana P. Marques.
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minutes, 40% for 30 minutes, 60% for 30 minutes, 70% for final preservation);
the few specimens that showed loss of proteins and lipids underwent similar treat-
ment. Specimens that were soft due to problems during the fixation process were
injected and immersed with formaldehyde for one to two days, depending on the
size of the specimen. Specimens that were beyond salvation were discarded, but
each was photographed for archival purposes and their associated data was collected
whenever possible.

All specimens with locality data were georeferenced. Locality data are reported
in the form of decimal degrees and use the WGS 84 map datum. Older (non-GPS)
records were georeferenced using the GEOLocate web application (https://www.geo-
locate.org). Whenever possible original maps, field books or collectors’ notes were con-
sulted. Elevations are all reported as meters above sea level.

Results

The collections are divided into eight sub-collections, respectively the Cabo Verde col-
lection, the Guinea-Bissau collection, the Sao Tomé & Principe collection, the Angola
collection, the Mozambique collection, the Portuguese India collection, the Macau
collection, and the East Timor collection. Some specimens from Portugal and oth-
er African countries also exist in the collections, but represent a diminutive subset,
mostly originating from occasional collecting events by IICT researchers or external
donations. Combined, the eight sub-collections hold a total of 5173 specimens (3048
reptiles, 2125 amphibians). The largest sub-collection is that of Cabo Verde (1740
specimens), followed by Mozambique (1181 specimens), Guinea-Bissau (980 speci-
mens), Angola (677 specimens), Sao Tomé & Principe (234 specimens), Macau (318
specimens), Portuguese India — Goa (26 specimens), and East Timor (17 specimens).
The specimens were collected in 253 different localities across their respective coun-
tries. The collections hold 47 type specimens (two holotypes, 45 paratypes) of nine
nominal taxa. Surprisingly, only 76 jars with an unknown number of specimens (due
to the poor preservation or total destruction of the specimens) were discarded because
they were beyond salvation. Detailed reviews of the different sub-collections are pro-
vided in the following accounts.

Cabo Verde collection

The herpetofauna of the Cabo Verde archipelago has been reviewed in the past decades
and is currently well known. The most recent account of its terrestrial reptiles was
published by Vasconcelos et al. (2013), listing a total of 31 extant taxa, of which 22 are
endemic to the archipelago. Seven exotic reptiles have been recorded in Cabo Verde
(Vasconcelos et al. 2013; Ceriaco and Sousa 2017), and the only amphibian present in
the archipelago is the exotic African Common Toad, Sclerophrys regularis (Reuss, 1833)
(Vasconcelos et al. 2010b). These numbers are constantly being updated, as a new
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species has been recently described (Vasconcelos et al. 2020). The iconic giant skink,
Chioninia coctei (Duméril & Bibron, 1839) is presumed to have gone extinct in the
twentieth century due to a combination of human and ecological factors, and recent
searches for this species have been unsuccessful (Ceriaco 2014).

This collection comprises a total of 1740 specimens (376 amphibians and 1364
reptiles), composed of one species of amphibians and 17 species and four subspecies of
reptiles (Table 1). All the amphibians in the collection belong to the invasive African
Common Toad (Sclerophys regularis), accounting for roughly 20% of the total collec-
tion. The reptile collection is composed of representatives from the families Gekkoni-
dae, Phyllodactylidae and Scincidae, each represented by a single genus. Family Phyl-
lodactylidae is the best represented with 871 specimens, followed by Scincidae with
489 and Gekkonidae with only four specimens. All specimens from the family Phyl-
lodactylidae belong to endemic species of the genus Zarentola, and all species known
to occur in Cabo Verde are represented in the collection, except Tarentola boavistensis
Joger, 1993. Of the two recognised subspecies of Tarentola gigas (Bocage, 1875), only
the nominal 77 g. gigas is present in the collection, while both subspecies of Zarentola
protogigas Joger, 1984 are represented (7. p. protogigas and T. p. hartogi). With 296
specimens, larentola nicolauensis Schleich, 1984 is the best represented species, fol-
lowed by Tarentola substitura Joger, 1984, 1. gigas gigas and Tarentola cf. caboverdiana
Schleich, 1984 with 131, 128 and 124 specimens, respectively. The family Scincidae
is represented by the endemic genus Chioninia, covering all known species except for
the extinct C. coctei. At the subspecific level, C. vaillantii vaillantii (Boulenger, 1887)
and C. spinalis maioensis (Mertens, 1955) are the only recognised subspecies that are
represented in this collection. Within the Scincidae, C. delalandii (Duméril & Bibron,
1839) is the best represented species with 220 specimens, followed by C. nicolauensis
(Schleich, 1987) with 90 specimens. The few specimens from the family Gekkonidae
are assigned to Hemidactylus sp. and Hemidactylus angulatus Hallowell, 1854, which is
the only exotic reptile from Cabo Verde that is represented in the collection.

The geographic range of this collection covers 74 different localities from ten islands
and islets: Sao Nicolau, Santiago, Brava, Santo Antao, Maio, Raso, Fogo, Sao Vicente,
Rombos, and Branco (Table 2; Fig. 9). Of all the major islands of the archipelago, only
three are not represented: Santa Luzia in the Desertas group, and the eastern islands of
Sal and Boavista. Sao Nicolau is the best represented island, with 474 specimens from
24 different localities, while the Rombos islets are the least sampled with only seven
specimens. Collecting events took place between 1967 and 1994, although most of the
material was collected between 1969 and 1972 in expeditions organised by the CZL,
especially aimed at collecting birds and invertebrates.

Part of the material assigned to the genus Chioninia was studied and published
by Margarida Pinheiro on two different occasions (Pinheiro 1986, 1990), while a few
geckos of the genera Hemidactylus and Tarentola were used by José Jesus for sequencing
and phylogenetic analysis (Jesus et al. 2001, 2002). More recently the collection has
been consulted by Raquel Vasconcelos (1980—to date) for several ecological and dietary
studies of species of the genus Zarentola. No type material is present in the collection.
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Table 1. Overview of the Cabo Verde amphibian and reptile collections of IICT.
Family Genus Species Localities — Accession number References | Number
(* denotes a type specimen) of
specimens
AMPHIBIANS
ANURA Duméril, 1806
Bufonidae (Gray, | Sclerophrys Sclerophrys Brava Island: Faja D/Agua —IICT/A 295-301/1969; Vinagre — 376
1825) Tschudi, | regularis (Reuss, I1ICT/A 273-294/1969;
1838 1833) Santiago Island: Assomada — IICT/A 41-42/1969, 59—
66/1969, 170-196/1969, 272/1969; Engenho — IICT/A 43—
53/1969, 67-85/1969, 222-224/1969, 231-255/1969, 261-
263/1969, 268-271/1969; Boa Entrada — IICT/A 54-58/1969,
86-91/1969, 264-267/1969, 1-11/1972; 18-31/1972; Boa
Entrada stream — IICT/A 12-14/1969; Chao de Tanque —
IICT/A 27-34/1969; Mato Sancho stream [or Mato Sanches
stream] — [ICT/A 1-11/1969; Picos — IICT/A 227-230/1969;
Picos stream — I[ICT/A 225-226/1969; Praia Formosa — [ICT/A
1-2/1993; Santa Catarina — IICT/A 10/1969, 16-26/1969,
256-260/1969, 32-37/1972, CV1-9, CV11, CV13; Sao Jorge
dos Orgaos — IICT/A 103-169/1969; Sedeguma — IICT/A
35-40/1969, 92-102/1969, 197-214/1969, 15-17/1972;
Santiago Island [unknown locality] — IICT/A 12-15/1969;
215-221/1969, CV10;
Sao Nicolau Island: Ribeira Joio — IICT/A 4-21/1970; Ribeira
Brava — IICT/A 1-3/1970
TOTAL NUMBER OF AMPHIBIAN SPECIMENS 376
REPTILES
SQUAMATA Oppel, 1811
Gekkonidae Hemidactylus| Hemidactylus | Santo Antao Island: Ponta do Sol — IICT/R 292/1972; Porto 3
Gray, 1825 Goldfuss, angulatus Novo — CV18
1820 | Hallowell, 1854 Fogo Island: Sio Filipe — [ICT/R 442/1969
Hemidactylus sp.| Santo Antéo Island: Ponta do Sol, Fantanha — IICT/R CV16 1
Phyllodactylidae | 7arentola | Tarentola bocagei Sao Nicolau Island: between Jucalinho and Carrissal — 61
Gamble, Bauer, Gray, 1825 Vasconcelos, IICT/R 509-515/1970; Carvoeiro — IICT/R 354-357/1970;
Greenbaum & Perera, Geniez, | Preguica— IICT/R 167-174/1970; Preguica Airfield — IICT/R
Jackman, 2008 Harris & 152-159/1970, 161-166/1970, 175-180/1970, 599-603/1970,
Carranza, 2012 624-631/1970; Ribeira das Queimadas — IICT/R 37/1970;
Ribeira Maiamba — IICT/R 135-140/1970; Taboleiro — IICT/R
580-586/1970; Sio Nicolau Island [unknown locality] — IICT/R
48/1970, 58-59/1970, 499-509/1970
Tarentola cf. Santo Antio Island: Ponta do Sol — IICT/R 334-338/1972, 124
caboverdiana CV15; Porto Novo — IICT/R 119-134/1972, 145-156/1972,
Schleich, 1984 166-243/1972, 232-/1972; Santo Antio Island [unknown
locality] — IICT/R 135-144/1972, 246-258/1969
Tarentola Santiago Island: Praia — IICT/R CV19; S. Jodo Batista — 2
darwini Joger, IICT/R 448-449/1969
1984
Tarentola Fogo Island: Sio Filipe — IICT/R 427-24871969, 435/1969, 10
Jfogoensis 439-441/1969, 444-446/1969; Fogo Island [unknown locality]
Vasconcelos, —IICT/R 447/1969
Perera, Geniez,
Harris &
Carranza, 2012
Tarentola gigas Raso Islet: Raso Islet [unknown locality] IICT/R 230— 128
gigas (Bocage, 231/1970, 237/1970, 239-271/1970, 363/1970, 367—
1875) 452/1969, 631-637/1970, CV3
Tarentola Maio Island: Airport — IICT/R 365-375/1969; Barreiro — 61
maioensis IICT/R 377-381/1969; Calheta — IICT/R 349/1969, 358/1969;
Schleich, 1984 Lagoa — IICT/R 343-348/1969; Vila de Maio — IICT/R
334-338/1969; Maio Island [unknown locality] — IICT/R
339-342/1969, 359-364/1969; 376/1969, 382-389/1969;
391-398/1969
Tarentola Sao Nicolau Island: between Jucalinho and Carrissal — IICT/R 296
nicolauensis | 488—498/1970; between Ribeira Brava and Juncalinho— IICT/R

Schleich, 1984

516-523/1970; Cabecalinho — IICT/R 548-561/1970; Calejao

—IICT/R 212-229/1970, 289-296/1970, 638-650/1970;
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Family Genus Species Localities — Accession number References | Number
(* denotes a type specimen) of
specimens
Phyllodactylidae | 7z s Ta / Carvoeiro — IICT/R 340-353/1970, 358-362/1970,
Gamble, Bauer, Gray, 1825 nicolauensis 598-623/1970; Chanzinha — IICT/R 284-288/1970;
Greenbaum & Schleich, 1984 Preguica — IICT/R 141-151/1970; Perguica port — IICT/R
Jackman, 2008 297-315/1970; Ribeira da Prainha — IICT/R 187-211/1970;
Ribeira de Caixa — I[ICT/R 316-319/1970; Ribeira Maiamba —
IICT/R 126-134/1970, 181-186/1970; Ribeira Seca — [ICT/R
320-334/1970; S. Joao — IICT/R 272-277/1970; S. Nicolau
hostel — IICT/R 475/1970; Taboleiro — IICT/R 533-539/1970,
562-579/1970, 583A-585A/1970, 587-595/1970; Ribeira
Brava — IICT/R 115-125/1970, 335-339/1970 ; Ribeira Brava
surroundings — IICT/R 476-487/1970; Sio Nicolau Island
[unknown locality] — IICT/R 596-597/1970
Tarentola Brava Island: Achada do Favatal — IICT/R 403-405/1969, 24
protogigas 412-421/1969; Vinagre — IICT/R 422-425/1969
hartogi Joger, Rombos Islet: 406—411/1969, CV32
1993
Tarentola Fogo Island: Sao Filipe — IICT/R 426/1969, 429/1969, 9
protogigas 433-434/1969, 436-43871969; Sao Filipe vivarium — IICT/R
protogigas Joger, | 443/1969; Vale de Cavaleiros lighthouse — IICT/R 292/1969
1984
Tarentola Branco Islet: Branco Islet [unknown locality] — IICT/R 14
raziana 470-474/1969
Schleich, 1984 Raso Islet: Raso Islet [unknown locality] IICT/R 232—
237/1970, 364-366/1970
Tarentola rudis Santiago Island: Praia — IICT/R 350-357/1969, 399/1969 10
Boulenger,
1906
Tarentola Sio Vicente Island: Baia das Gatas — [ICT/R 301-31871972; 131
substituta Joger, Calhau — IICT/R 321-333/1972; Mato Inglés — IICT/R
1984 339-377/1972; Monte Sossego — IICT/R 396-412/1972;
Ribeira Passario — IICT/R 381-395/1972; Sio Pedro — IICT/R
259-287/1970;
Tarentola sp. Fogo Island: Fogo Island [unknown locality] — IICT/R 1
431/1969
Scincidae Cuvier, | Chionini Chi Brava Island: Achada do Favatal — IICT/R 237-255/1969; Pinheiro 220
1808 Gray, 1845 delalandii Nova Sintra — [ICT/R 213-216/1969, 221-236/1969, (1986,
(Duméril & 271-276/1969, CV14; Nova Sintra graveyard — IICT/R 1990)
Bibron, 1839) |217-220/1969, 221A-223A/1969; Senhora do Monte — [ICT/R
256-261/1969; Vinagre — IICT/R 264-270/1969; Brava Island
[unknown locality] — IICT/R 193/1969, 207-212/1969
Maio Island: Calheta — IICT/R 26-30/1969, 38-43/1969,
4711969, 49/1969; Maio Island [unknown locality] — IICT/R
90/1969, 96-97/1969
Santiago Island: Assomada — IICT/R 158 Boa Entrada —
IICT/R 159/1969, 161/1969, 171/1969; Boa Entrada — IICT/R
131-133/1969, 144-147/1969, 156-159/1969, 189-192/1969,
45-47/1972; Chio da Fazenda — IICT/R 24-26/1972; Praia —
IICT/R 58-74/1969; Santa Catarina — IICT/R 27-32/1972,
53-72/1972, 79-93/1972; Tarrafal — IICT/R 176/1969;
Santiago Island [unknown locality] — IICT/R 162-165/1969,
288-291/1969, 33-39/1972, CV29-30
Fogo Island: Sio Filipe — IICT/R 297-300/1969, 303/1969,
323-327/1969; Sao Filipe vivarium — IICT/R 328-331/1969;
Fogo Island [unknown locality] — IICT/R 292-332/1969, CV2
Chioninia Santo Antao Island: Chio do Mocho — IICT/R 13-19/1972; Pinheiro 56
Jfogoensis Porto Novo — IICT/R 10-11/1972, 234-245/1972, 1001~ (1990)
(O’Shaughnessy, 1012/1972, CV17; Vale Padl stream — IICT/R 4-9/1972,
1874) 298-300/1972; Santo Antio Island [unknown locality] —
IICT/R 1-3/1972, 12/1972, 158-165/1972, 379-380/1972
Chioninia Sao Nicolau Island: Caleijao — IICT/R 79-85/1970; Preguica | Pinheiro 90
nicolauensis Airfield — IICT/R 12-13/1970, 160/1970; Ribeira das (1990)

(Schleich, 1987)

Queimadas — IICT/R 41-47/1970, 49-57/1970; Ribeira Joao
—IICT/R 1-11/1970; Sao Nicolau Island [unknown locality] —
IICT/R 14-40/1970, 60-78/1970, 102-106/1970, 651/1970
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Family Genus Species Localities — Accession number References | Number
(* denotes a type specimen) of
specimens
Scincidae Cuvier,| Chi Chi Maio Island: Alcatraz — IICT/R 98-108/1969; Bumba stream | Pinheiro 64
1808 Gray, 1845 | spinalis maioensis —IICT/R 9-14/1969; Calheta — [ICT/R 26A-37A/1969; (1990)
(Mertens, 1955) 44-46/1969, 48/1969, 50/1969, 52-56/1969; Maio Island
[unknown locality] — IICT/R 1-8/1969, 15-19/1969, 109—
110/1969; Lage-Branca Islet — IICT/R 75-83/1969, CV3
Chioninia Raso Islet: Raso Islet [unknown locality] IICT/R 86-114/1970 | Pinheiro 19
strangeri (Gray, (1990)
1845)
Chioninia Santiago Island: Assomada — IICT/R 166-170/1969, Pinheiro 40
vaillantii 180-188/1969; Boa Entrada — I[ICT/R 118-120/1967, 125— (1986)
vaillantii 130/1967, 148-150/1969, 172-175/1969, 1340-1343/1969;
(Boulenger, Tarrafal — TICT/R 177-178/1969; Santiago Island [unknown
1887) locality] — IICT/R 121/1969, 138-142/1969, 151-153/1969,
44/1972, CV28
TOTAL NUMBER OF REPTILES SPECIMENS 1364
16.5°N
16.0°N

24.5°W

24.0°W

23.5°W 23.0°W

Figure 9. Distribution of the Cabo Verde localities represented in the IICT herpetological collections.

This is the largest known herpetological collection from Cabo Verde, with 1740
specimens, and is followed by relevant collections from the MNHN with a total of
137 specimens, the NHMUK with 104 specimens, the MCNB with 102 specimens,
and the TCWC with 97 specimens (data retrieved from GBIEorg in March 2020).
Other collections worldwide generally do not exceed 50 specimens (data retrieved
from GBIEorg in February 2021).
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Table 2. Gazetteer of Cabo Verde localities of IICT specimens. Latitude and longitude decimal coordi-

nates are presented in WGS-84 projection.

Island/Islet Verbatim locality Current locality Latitude and Uncertainty | Elevation | Number
Longitude (meters) | (meters) | of taxa/
records
Brava Achada do Favatal [or Ach do | Achada do Favatal (currently a | 14.877435, -24.686155 1616 308 2/18
Favatal] waste dump)
Brava Achada do Ferreiro Achada do Ferreiro 14.837713, -24.727839 1376 238 1/11
Brava Braga Brava Island [or Brava] 14.852066, -24.700687 5640 905 1/6
Brava Cemitério de Nova Sintra Nova Sintra graveyard 14.876142, -24.69713 125 478 1/7
Brava Faja D’Agua Faja D’Agua 14.870898, -24.730602 500 39 1/7
Brava Nova Sintra Nova Sintra 14.870483, -24.695545 747 497 2/30
Brava Senhora do Monte Senhora do Monte 14.857583, -24.719033 500 640 1/6
Brava Vinagre Vinagre 14.866667, -24.7 350 634 3/33
Brava Ilha Brava Brava Island 14.852066, -24.700687 5640 905 1/1
Maio Aecroporto Airport 15.156885, -23.214155 1659 11 1/11
Maio Alcatraz Alcatraz 15.217212, -23.103711 206 24 1/11
Maio Barreiro Barreiro 15.135554, -23.160517 370 31 1/5
Maio Calheta Calheta 15.229421, -23.210159 800 9 3/37
Maio Ilhéu Lage-Branca Lage-Branca Islet 15.313, -23.137 47 - 1/10
Maio Lagoa Lagoa 15.132533, -23.133345 540 3 1/6
Maio Vila de Maio Vila de Maio 15.138703, -23.211588 730 22 1/5
Maio Ribeira de Bumba Bumba stream [undetermined - - - 1/6
locality]
Maio Ilha de Maio Maio Island 15.216667, -23.166667 13613 82 2/61
Santiago Assomada Assomada, Santa Catarina 15.098508, -23.67269 3036 542 1/40
Santiago Boa Entrada Boa Entrada, Santa Catarina 15.125985, -23.674844 420 475 4177
Santiago Ribeira Boa Entrada Boa Entrada stream 15.125498, -23.675343 1017 475 1/3
Santiago Chi da Fazenda Sta. Catarina | Chio da Fazenda, Santa Catarina | 15.083664, -23.669757 5513 371 1/2
Santiago Santa Catarina, Chao de Chao de Tanque, Santa Catarina | 15.094417, -23.705235 506 237 1/8
Tanque
Santiago Santa Catarina — Engenho [or Engenho, Santa Catarina 15.083333, -23.666667 3036 382 3/84
Engenho]
Santiago Ribeira de Mato Sancho [or Mato Sanches stream [or Mato | 15.098698, -23.728967 1677 349 1/11
Ribeira de Mato Sanches] Sancho stream]
Santiago Picos Picos 15.081013, -23.636095 559 444 1/4
Santiago Ribeira dos Picos Picos stream 15.081738, -23.632877 1257 - 1/2
Santiago Praia Praia 14.942039, -23.516667 4271 69 2127
Santiago Praia Formosa Praia Formosa 15.039177, -23.51306 1318 110 1/2
Santiago S. Joao Batista S. Jodo Batista 14.95, -23.666667 3036 135 1/2
Santiago Santa Catarina [or Santa Santa Catarina 15.110938, -23.716136 7374 293 2/81
Catarina - Ilha do Sanque]
Santiago Sedeguma Sedeguma, Santa Catarina 15.111, -23.685382 768 510 1/37
Santiago Sao Jorge dos Orgdos Sao Jorge dos Orgios 15.052822, -23.601954 802 313 1/67
Santiago Tarrafal Tarrafal 15.275278, -23.749454 1634 21 2/3
Santiago Ilha de Santiago Santiago Island 15.103222, -23.622722 | 29199 242 3/40
Santo Antio Chao do Mocho Chio do Mocho 17.161455, -25.119461 2046 187 1/7
Santo Antio | Ponta do Sol [or Ponta do Sol, | Ponta do Sol [or Ponta do Sol, |17.200315, -25.091084 635 30 3/8
Fantanha] Fantanha]
Santo Antio Porto Novo Porto Novo 17.025443, -25.066603 1493 47 3/120
Santo Antio Vale do Paul [or Vale Padl, Vale do Paul [or Vale Padil, 17.148052, -25.013314 1217 7 1/12
Ribeira] stream]
Santo Antio Ilha de Santo Antio Santo Antio Island 17.064672, -25.170897 23523 1077 2/36
Sao Nicolau | Arredores Vila Ribeira Brava Ribeira Brava surroundings 16.624659, -24.286525 1125 36 2/12
Sio Nicolau Cabegalinho Cabegalinho 16.602177, -24.306767 430 300 1/14
Sao Nicolau Calejao Calejao 16.604442, -24.301217 303 221 2/46
Sao Nicolau Carvoeiro Carvoeiro 16.648998, -24.303291 428 99 2/50
Sao Nicolau Chanzinha Chanzinha 16.616616, -24.29656 507 107 1/5
Sio Nicolau entre Jucalinho e Carrissal between Jucalinho and Carrissal | 16.591956, -24.088655 6465 467 2/18
Séao Nicolau entre Ribeira Brava e between Ribeira Brava and 16.643644, -24.216589 12531 54 1/8
Juncalinho Juncalinho
Sao Nicolau Perguica Perguica 16.563247, -24.281361 301 61 2/19
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Island/Islet Verbatim locality Current locality Latitude and Uncertainty | Elevation | Number
Longitude (meters) | (meters) | of taxa/
records
Sao Nicolau | Campo de Aviagao da Preguica Preguica Airfield 16.588013, -24.285383 1296 181 3/36
Sao Nicolau Porto da Preguica Preguica port 16.561723, -24.280177 159 6 1/19
Sao Nicolau Ribeira da Prainha Ribeira da Prainha 16.620503, -24.290903 1719 96 1/24
Sao Nicolau Ribeira das Queimadas Ribeira das Queimadas 16.641588, -24.315379 300 241 2/18
Sao Nicolau Ribeira de Caixa Ribeira de Caixa [undetermined - - — 1/4
locality]
Sio Nicolau Ribeira Jodo Ribeira Joao [undetermined - - - 2/29
locality]
Sio Nicolau Ribeira Maiamba Ribeira Maiamba [undetermined - - - 3/21
locality]
Sao Nicolau Ribeira Seca Ribeira Seca 16.608037, -24.212366 | 24792 175 1/15
Séo Nicolau S. Jodo S. Jodo 16.602678, -24.215949 22806 200 1/6
Sao Nicolau Pousada S. Nicolau S. Nicolau hostel [undetermined - - - 1/1
locality]
Sio Nicolau Taboleiro Taboleiro [undetermined locality] - - - 3/44
Sao Nicolau | Vila da Ribeira Brava [or Vale Ribeira Brava [or Vale Paul, 16.616667, -24.3 301 142 2/19
Patl, Ribeira)] Ribeira)]
Sao Nicolau Ilha de Sao Nicolau Sio Nicolau Island 16.608037, -24.212366 24792 175 3/66
Sao Vicente Baia das Gatas Baia das Gatas 16.903244, -24.909886 301 6 1/18
Séo Vicente Calhau Calhau 16.853122, -24.86641 1482 8 1/13
Sao Vicente Mato Inglés Mato Inglés 16.860123, -24.946237 649 191 1/39
Sao Vicente Sao Pedro Sao Pedro 16.828744, -25.060674 1821 6 1/29
Sao Vicente Ribeira Passario Ribeira Passarao 16.869242, -24.979704 1425 27 1/15
Sao Vicente Monte Sossego Monte Sossego 16.86152, -24.999323 414 30 117
Fogo Posto de Fogo, Cavaleiros Vale de Cavaleiros lighthouse | 14.923969, -24.501743 300 44 1/1
Fogo S. Filipe Sao Filipe 14.899416, -24.494312 1484 132 4127
Fogo Viveiros de S. Filipe S. Filipe vivarium 14.893628, -24.494822 1559 92 2/5
Fogo Ilha do Fogo Fogo Island 14.912456, -24.374662 | 16064 2004 3/6
Branco 1lhéu Branco Branco Islet 16.658552, -24.670287 2405 276 1/5
Raso Ilhéu Raso Raso Islet 16.617111, -24.586456 2405 48 3/156
Rombos Ilhéus Rombos Rombos Islets 14.96853, -24.644065 2484 9 1/7

The dataset of this collection is available at GBIF (Ceriaco et al. 2018b; https://
www.gbif.org/dataset/e5dd4343-8bd9-449a-bef5-47c655968225).

Guinea-Bissau collection

The herpetofauna of Guinea-Bissau is one of the most poorly known in the region.
The most recent checklist was published by Auliya et al. (2012), listing respectively 25
and 73 species of amphibians and reptiles. Historically the country has been poorly
surveyed in terms of its biodiversity, with the first available data on the country’s her-
petofauna provided by Bocage (1866, 1867, 1872, 1873, 1896a, b), Ferreira (1902),
and Boulenger (1905, 1906). The Swiss naturalist Albert Monard provided the first
country-wide revision of the herpetofauna (Monard 1940a, b), which included the
description of new species (Agama boensis, Latastia ornata) and the first records of pre-
viously unrecorded species for the country. This collection is still extant in the MHNC
and is composed of a total of 329 (191 amphibians and 138 reptiles) specimens. From
1944 to 1946, Fernando Frade led an extensive zoological expedition to the country
(Frade et al. 1946), which resulted in the collection of approximately a thousand speci-
mens that were later studied by Sara Manacas and constitute the bulk of the IICT
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collections (see below). Besides the Auliya et al. (2012) report on the herpetofauna
of Bijagés, and two small contributions on amphibians (Rebelo 2018a) and reptiles
(Rebelo 2018b) from “Joao Vieira e Poilao” National Park and a master’s thesis on the
amphibians and reptiles of Boé area (Cabuy 2014), no modern data exists on its ter-
restrial herpetofauna.

The IICT collection comprises 980 specimens (604 amphibians and 376 reptiles),
covering 12 species of amphibians and 37 species of reptiles (Table 3), corresponding
to roughly half of the known taxa for the country. The amphibian collection compris-
es representatives of seven families and eight genera. These specimens are dominated
by representatives of common species of the following families: Dicroglossidae, with
252 representatives of Crowned Bullfrogs, Hoplobatrachus occipitalis (Guinther, 1858);
Bufonidae, with 188 representatives of African Common Toads, Sclerophrys regula-
ris; and Ptychadenidae, with 99 representatives of Mascarene Grass Frogs, Ptychadena
mascareniensis (Duméril & Bibron, 1841), 27 representatives of Bibron’s Grass Frog,
Prychadena bibroni (Hallowell, 1845), and a single representative of Ansorge’s Grass
Frog, Ptychadena cf. ansorgii (Boulenger, 1905). The first four taxa make up about 94%
of the amphibian specimens, and approximately 60% of the entire collection. The
reptile collection, despite being smaller, is taxonomically more diverse. It comprises
representatives of 15 families and 26 genera. Within Squamates, the families Scincidae,
Agamidae, and Lamprophiidae are the best represented, with 82, 82, and 52 specimens
respectively. Families Lamprophiidae and Colubridae are those which have a greater
diversity of species (seven species each), while the remaining families have no more
than three species represented in the collection.

Geographically, these specimens come from 38 different localities distributed in
the nine regions of the country — Bafatd, Biombo, Bissau, Bolama, Cacheu, Gabu,
Oio, Quinara, and Tombali (Table 4; Fig. 10). The temporal range of collecting events
ranges from 1939 to 1997, although the bulk of the specimens were collected between
1944 and 1946. The main contributors to the collections were Fernando Frade and
his team during the Zoological Missions to Guinea Bissau (1944—1946), although dif-
ferent individuals collected other specimens on other occasions and dates. This mate-
rial was primarily studied and published by Sara Managas on five different occasions
(Managas 1947, 1949, 1950a, 1951a, b, 1955). Gans (1987) used specimens of Cy-
nisca feae (Boulenger, 1906) (IICT 28/1945; 29/1945; 40/1945; 42/1945; 46/1945;
47/1945; 53/1945; 64/1945; 65/1945; 66/1945; 70/1945; 71/1945; 76/1945;
7711945; 93/1945; 94/1945; 138/1945) in a taxonomic revision of the genus Cynisca
(Squamata: Amphisbaenidae). Some of the snake specimens were used by Managas
(1982) to produce a checklist and identification keys for the venomous snakes of
the Portuguese speaking countries in Africa. No further material was ever cited in
subsequent papers and the collection has remained almost inaccessible until now. In
the course of our rehousing effort, previously unpublished specimens were located,
including the first confirmed record of the Gaboon Caecilian, Geotrypetes seraphini
(Duméril, 1859) for the country (Marques and Cerfaco pers. obs.). Specimens from
this collection are currently being used for ongoing taxonomic revisions and graduate
students’ projects. The collection holds no type material.



Saving IICT herpetological collections 103
Table 3. Overview of the Guinea Bissau amphibian and reptile collections of IICT.
Family Genus Species Localities — Accession number References | Number
(* denotes a type specimen) of
specimens
AMPHIBIANS
ANURA Duméril, 1806
Pipidae Gray, Pseudhymenochirus | Pseudhymenochirus Pitche — IICT/A 221-1946 Managas 1
1825 Chabanaud, 1920 merlini (1947)
Chabanaud, 1920
Xenopus Wagler, | Xenopus tropicalis Bissau — IICT/A 106 to 115-1945; Calequisse, Managas 11
1827 (Gray, 1864) Chachungo — IICT/A 143-1945 (1947)
Bufonidae (Gray, Sclerophrys Sclerophrys Bissalanca — IICT/A 15-20/1945; Bissau — IICT/A Managas 179
1825) Tschudi, 1838 regularis (Reuss, GB1; Bissora — [ICT/A 171-274/1945; Cacine (1949)
1833) —IICT/A 72-89/1946, 91-93/1946; Mansoa [or
Mansoa] — IICT/A 17/1946; Marques Mano — IICT/A
1-10/1945, 166/1945; Pecixe — [ICT/A 145-149/1945,
151-159/1945; Pitche — [ICT/A 164-257/1946; Tor —
IICT/A 28-31/1945;
Sclerophrys sp. Bissora — IICT/A 258-266/1945 9
Hyperoliidae Hyperolius Rapp, | Hyperolius concolor |  Bissalanca — IICT/A 167/1945; Mansoa [or Mans6a] Managas 11
Laurent, 1943 1842 (Hallowell, 1844) —IICT/A 25-1946; Marques Mano Farm — IICT/A (1949)
160-163/1945, 165/1945, 168-170/1945; Pitche —
IICT/A 178-1946
Hyperolius sp. between Buba and Corubal river — [ICT/A-1990; Managas 9
Caiomete — IICT/A 131-132/1945; Cati6 — IICT/A (1949)
GB2; Marques Mano Farm — IICT/A 1-4/1947,
164/1945
Ptychadenidae Prychadena Prychadena ansorgii Cacine — IICT/A 342-1946 1
Dubois, 1987 Boulenger, 1917 | (Boulenger, 1905)
Prychadena bibroni Bissord — IICT/A 50-52/1946; Cutid, Mansoa [or Managas 27
(Hallowell, 1845) Mansoa) — IICT/A 26-49/1946 (1949)
Prychadena Bissora — [ICT/A 194-195/1945, 284-333/1946, Managas 99
mascareniensis 289-295/1945; Cacine — IICT/A 66-71/1946, (1949)
(Duméril & 75/1946; Catié — IICT/A 66-71/1946, 102-103/1946,
Bibron, 1841) 106-112/1946, 141/1946; Catié, Cufar — I[ICT/A
151/1946; Cutid, Mansoa [or Mansba] — IICT/A
283/1946; Gabu | — IICT/A 97/1945; Madina do Boé
—IICT/A 230-243/1945; Mansoa [or Mansoa] — [ICT/
AIICT/A 8-1946; Prabis — IICT/A 50-54/1945
Dicroglossid Hople hus Hoplobatrachus Bafatd — IICT/A 100-105/1945; Bissalanca — IICT/A Managas 252
Anderson, 1871 Peters, 1863 occipitalis 12-14/1945; Bissau — [ICT/A 116-119/1945; Bissorda —|  (1949)
(Giinther, 1858) |IICT/A 191-193/1945, 196-207/1945, 246-250/1945,
254-257/1945, 268-273/1945, 275-288/1945;
Calequisse, Chachungo — IICT/A 154-156/1945;
Cachungo — IICT/A 120-130/1945, 133-142/1945;
Cati6 — IICT/A 94-98/1946, 104/1946, 116/1946,
120-140/1946, 142-147/1946; 156-169/1946; Catid,
Cufar — IICT/A 148-150/1946, 152-155/1946; Farim
—IICT/A 68-96/1945; Gabu — IICT/A 98-99/1945;
Mansoa [or Mansda] — [ICT/A 1-7/1946, 9-24/1946,
53-65/1946, 258-282/1946, 336-341/1946; Parabis
— IICT/A 36-49/1945; Pecixe — IICT/A 150/1945;
Marques Mano Farm — IICT/A 11/1945; Sao Domingos
—IICT/A 55-57/1945; Tor — IICT/A 21-27/1945,
32-35/1945
Ranidae Batsch, Amnirana Dubois, Amnirana Catié — IICT/A 99-101/1946 Managas 3
1796 199 galamensis (1949)
(Duméril &
Bibron, 1841)
GYMNOPHIONA Miiller, 1832
Dermophiidae Geotrypetes Peters, Geotrypetes Machado Farm — IICT/A 296-297/1945 2
Taylor, 1969 1880 seraphini
(Duméril, 1859)
TOTAL NUMBER OF AMPHIBIAN SPECIMENS 604
REPTILES
CROCODYLIA Gmelin, 1789
Crocodylidae Crocodylus Crocodylus suchus Bijimita — IICT/R 102-109/1954 8
Cuvier, 1808 Laurenti, 1768 Geoffroy, 1807
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Family Genus Species Localities — Accession number References | Number
(* denotes a type specimen) of
Speclmeﬂs
SQUAMATA Oppel, 1811
Gekkonidae Gray, |  Hemidactylus Hemidactylus Bissalanca — IICT/R 97/1945, 145/1945, 184/1945; Managas 29
1825 Goldfuss, 1820 angulatus Bissau — [ICT/R 152/1945, 128-130/1946; Buba — (1951)
Hallowell, 1854 IICT/R GB4; Cacine — IICT/R 17/1946, 19/1946/,
28/1946; Chitole [or Xitole] — IICT/R 12/1946;
Mansoa [= Mansoa] — IICT/R 1/1946; Marques Mano
Farm — [ICT/R 2-3/1944, 44/1945, 60-61/1945,
257-259/1945, 262/1945, 264/1945, 267/1945,
269/1945, 278/1945; Gabu — IICT/R A-B/1962; Sao
Vicente — IICT/R 1A-1946
Phyllodactylidae | Tarentola Gray, Tarentola Bafatd — IICT/R 291/1945; Pitche — IICT/R 122/1946 | Managas 2
Gamble, Bauer, 1825 ephippiata (1951)
Greenbaum & senegambiae Joger,
Jackman 1984
Amphisbaenidae | Cynisca Duméril Cynisca feae Bissalanca — IICT/R 64/1945; Bissau — IICT/R Managas 29
Gray, 1825 & Bibron, 1839 | (Boulenger, 1906) | 53/1945; Marques Mano Farm — IICT/R 28-30/1945, (1955)
40/1945, 42-43/1945, 46-48/1945, 54/1945,
65-71/1945, 76-77/1945, 76A/1945, 92-96/1945,
138-139/1945
Varanidae Varanus Merrem, Varanus Bissalanca — [ICT/R 45/1945, 51/1945, 80/1945; Brene| Managas 10
Hardwicke & 1820 exanthematicus —IICT/R 52/1945; Cachungo — IICT/R 192/1945, (1955)
Gray, 1824 (Bosc, 1792) 201/1945; Pecixe — IICT/R 219-220/1945; Pitche —
IICT/R 112/1945; Tor — IICT/R 118/1945
Varanus niloticus Ilha Formosa — IICT/R 155/1945 1
(Linnaeus, 1758)
Scincidae Cuvier, | Mochlus Giinther, | Mochlus guineensis Cacine — IICT/R 29/1946 Managas 1
1808 1864 Peters, 1879 (1951)
Trachylepis Trachylepis affinis Bissalanca — IICT/R 183/1945; Bissora — [ICT/R Managas 56
Fitzinger, 1843 (Gray, 1838) 305-306/1945; Cacine — IICT/R 15-16/1946, (1951)
18/1946, 25-27/1946, 30/1946; Calequisse,
Chachungo — IICT/R 202/1945; Madina do Boé —
IICT/R 77-94/1946; Marques Mano Farm — IICT/R
4-5/1945, 9/1945, 137/1945, CZ000011298-11300;
Pecixe — IICT/R 215-216/1945; Pitche — IICT/R
50/1946, 95-111/1946
Trachylepis Bissora — IICT/R 309/1945; Cacine — IICT/R 31/1946; | Managas 25
perroteti (Duméril Calequisse, Chachungo — IICT/R 193-199/1945, (1951)
& Bibron, 1839) |203/1945; Marques Mano Farm — IICT/R 32-33/1945,
254-255/1945, 254A-255A11945, 256/1945,
260/1945, 261/1945, 261A/1945, 265/1945,
265A/1945, 266/1945, Guiné-Bissau [undetermined
locality] — IICT/R 46/1964, 462/1964
Agamidae Gray, Agama Daudin, | Agama cf. boensis Pitche — IICT/R 44/1946, 76/1946; Guiné-Bissau Managas 3
1827 1802 Monard, 1940 [undetermined locality] — IICT/R GB6 (1951)
Agama picticauda Bafatda — IICT/R 290/1945; Bambadinca — IICT/R Managas 79
Peters, 1877 175/1945; Bissau, city center — IICT/R 228/1945, (1951)
Bissora — IICT/R 298/1945, 310-311/1945; Cachungo
—IICT/R 205-209/1945, 209A/1945, 211-214/1945;
Chitole [or Xitole] — IICT/R 8-11/1946; Cutid,
Mansoa [or Mansba] — IICT/R 4/1946; Gabu — IICT/R
159-166/1945; Ilha Formosa — IICT/R 157-158/1945;
Mansoa [or Mans6a] — IICT/R 5/1946; Marques Mano
Farm — IICT/R 11-13/1945, 34-36/1945, 98/1945;
Pecixe — IICT/R 185-187/1945, 189/1945, 218/1945,
221-223/1945; Pitche — IICT/R 47-49/1946,
51-65/1946, 67-75/1946, 121/1946; Tor IICT/R
119-121/1945, 140-141/1945
Agama sp. Guiné-Bissau [undetermined locality] — IICT/R GB7 1
Ch leonid Cl e Ch gracilis Bissord — IICT/R 209/1945, 301-302/1945, Managas 31
Gray, 1825 Laurenti, 1768 Hallowell, 1842 304/1945, 308/1945; Brene — [ICT/R 62/1946; (1951)

Cacine — IICT/R 14/1946, 20/1946, 32/1946; Catié
— IICT/R 39-40/1946; Chitole [or Xirole] — IICT/R
13/1946; Mansoa [or Manséa] — IICT/R 2/1946;
Nhampurbani, Pitche — IICT/R 123/1946; Marques
Mano Farm — IICT/R 31/1945, 72/1945; Parabis —
IICT/R 146-151/1945; Tor — IICT/R 123-129/1945,
132-133/1945
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Family Genus Species Localities — Accession number References | Number
(* denotes a type specimen) of
specimens
Ch leonid. Ch Le Chamaeleo Bijimita — IICT/R 130/1945; Bissora — IICT/R 8
Gray, 1825 Laurenti, 1768 senegalensis 294-295/1945, 297/1945, 299-300/1945; 307/1945;
Daudin, 1802 Mansoa [or Mans6a] — IICT/R 3/1946
SERPENTES
Typhlopid Afrotyphlop Afrotyphlops Marques Mano Farm — IICT/R 1/1939, 5/1947; Guiné- | Managas 3
Merrem, 1820 Broadley & punctatus (Leach, Bissau [undetermined locality] — IICT/R 282/1945 (1955)
Wallach, 2009 1819)
Leptotyphlopidae Myriopholi Myriopholis Marques Mano Farm — IICT/R 49/1945 Managas 1
Stejneger, 1892 Hedges, narirostris (Peters, (1955)
Adalsteinsson & 1867)
Branch, 2009
Pythonidae Python Daudin, Python sebae Mandinga — IICT/R GB10 1
Fitzinger, 1826 1803 (Gmelin, 1789)
Viperidae Oppel, | Bitis Gray, 1842 Bitis arietans Marques Mano Farm — IICT/R 283/1945 1
1811 (Merrem, 1820)
Causus Wagler, | Causus maculatus Cachungo — IICT/R 240/1945 1
1830 (Hallowell, 1842)
Lamprophiidae Atractaspis Smith, Atractaspis Buba-Tombé — IICT/R GB11; Cacine — IICT/R 4
Fitzinger, 1843 1849 aterrima Guinther, |  35/1946; Machado Farm — IICT/R 11/1947; Guiné-
1863 Bissau [undetermined locality] — IICT/R GB12
Boaedon Duméril, | Boaedon fuliginosus Bijimita — IICT/R 102/1945; Bissalanca — IICT/R Managas 8
Bibron & (Boie, 1827) 79/1945; Bissau — IICT/R 177/1945; Brene — IICT/R (1955)
Duméril, 1854 7411945; Marques Mano Farm — IICT/R 1/1944,
26/1945, 50/1945, 74/1945; Machado Farm — IICT/R
12/1987
Boaedon sp. Marques Mano Farm — IICT/R 1/1944; Tor — IICT/R | Managas 2
113/1945 (1955)
Limaformosa Limaformosa crossi Tor — IICT/R 112/1945, 243/1945 2
Broadley, Tolley, | (Boulenger, 1895)
Conradie,
Wishart, Trape,
Burger, Kusamba,
Zassi-Boulou &
Greenbaum, 2018
Lycophidion Lycophidion Bissalanca — IICT/R 21/1945, 241/1945, Bissau — Managas 5
Fitzinger, 1843 albomaculatum IICT/R 229/1945; Marques Mano Farm — IICT/R (1955)
Steindachner, 27/1945; Guiné-Bissau [undetermined locality] —
1870 IICT/R GB14
Lycophidion Marques Mano Farm — IICT/R 135/1945; Machado Managas 4
irroratum (Leach, Farm — [ICT/R 275-276/1945, 280/1945 (1955)
1819)
P phis Boie, | P phis elegans|  Bissalanca — IICT/R 22-23/1945, 58/1945; Cati6 — Managas 10
1825 (Shaw, 1802) IICT/R 38/1946; Marques Mano Farm — IICT/R 14 (1955)
15/1945; Pecixe — IICT/R 239/1945; Tor — IICT/R
88/1945, 111/1945, 117/1945
Psammophis Bafatd — IICT/R 2/1953; Catié — IICT/R 3871946 Managas 3
lineatus (Duméril, Machado Farm — IICT/R 263/1945 (1955)
Bibron &
Duméril, 1854)
Psammophis Bijmita — IICT/R 101/1945; Bissau — [ICT/R Managas 13
afroccidentalis 126/1946; Cacine — IICT/R 21-22/1946, 34/1946; (1955)
Trape, Bohme Cati6 — IICT/R 37/1946; Mandinga — IICT/R B9;
& Mediannikov, | Marques Mano Farm — IICT/R 25/1945; Tor — IICT/R
2019 122/1945, 134/1945, 134A/1945, 142-143/1945
Psammaophis sp. Guiné-Bissau [undetermined locality] — IICT/R GB1 1
Elapidae Boie, Naja Laurenti, Naja haje Guiné-Bissau [undetermined locality] — IICT/R 227 1
1827 1768 (Linnaeus, 1758)
Colubridae Crotaphopelti Crotaphoepltis | Bafatd — IICT/R 287/1945; Bijimita — IICT/R78/1945; | Managas 9
Oppel, 1811 Fitzinger, 1843 hotamboeia Bissalanca — IICT/R 103/1945, 24871945, 124/1946; (1955)
(Laurenti, 1768) Bissau, city center — IICT/R 10/1945, 182/1945;
Machado Farm — IICT/R 277/1945; Guiné-Bissau
[undetermined locality] — IICT/R GB13
Dasypeltis Wagler, | Dasypeltis confusa Bissalanca — IICT/R 231/1945 Managas 1
1830 Trape & Mané, (1955)

2008
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Family Genus Species Localities — Accession number References | Number
(* denotes a type specimen) of
specimens
Colubridae Dasypeltis Wagler, |  Dasypeltis gansi Cachamba — IICT/R GB5 1
Oppel, 1811 1830 Trape & Mané,
2006
Dispholidus Dispholidus typus Cacine — IICT/R 23/1946 Managas 1
Duvernoy, 1832 (Smith, 1828) (1955)
Grayia Giinther, Grayia smithi Machado Farm — IICT/R 15/1947 Managas 1
1858 (Leach, 1818) (1955)
Philoth Philoth Bijimita — IICT/R 100/1945, 104/1945; 115/1945; 16
Smith, 1840 irregularis (Leach, Bissalanca — IICT/R 181/1945, 20/1945; Bissau —
1819) IICT/R 230/1945; Bissora — IICT/R 303/1945; Bolama
— IICT/R GB3; Marques Mano — IICT/R 136/1945;
Tor— IICT/R 89-91/1945, 114/1945; Guiné-Bissau
[undetermined locality] — IICT/R 6/1944, 10/1944,
GB8
Toxicodryas Toxicodryas Ilha de Bubaque — IICT/R GB2; Bissalanca — IICT/R Managas 4
Hallowell, 1857 blandingii 242/1945, 244/1945; Marques Mano Farm — IICT/R (1955)
(Hallowell, 1844) 16/1945
TOTAL NUMBER OF REPTILES SPECIMENS 376

1 6‘I’W 1 5‘I’W 14TW

12°N 1

11°N

Figure 10. Distribution of the Guniea-Bissau localities represented in the IICT herpetological collections.

Specimens from Guinea-Bissau are scarce in collections worldwide. The main col-
lections holding specimens of amphibians and reptiles from Guinea-Bissau are the
IICT, with 980 specimens; ZFMK, with 108 specimens (Aulyia et al. 2012); the
MHNC, with 329 specimens (Monard 1940a, b), and the MNHN with 46 specimens
(data retrieved from GBIForg in February 2021). Other specimens exist in several
other museums but generally not exceeding 10 specimens per collection (data retrieved
from GBIEorg in March 2020).
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Table 4. Gazetteer of Guinea-Bissau localities of IICT specimens. Latitude and longitude decimal coor-

dinates are presented in WGS-84 projection.

Province Verbatim locality Current locality Latitude and Uncertainty | Elevation | Number
Longitude (meters) | (meters) | of taxa/
records
Bafatd Bafatd Bafatd 12.166667, -14.666667 3036 8 5/10
Bafatd Bambadinca Bambadinca 12.152227, -14.476879 3036 49 1/1
Bijagos Itha de Bubaque Bubaque Island 11.252357, -15.861174 6538 24 1/1
Bijagos Bolama Bolama 11.57671, -15.48019 3036 16 1/1
Bijagos Ilha Formosa Formosa Island 11.483333, -15.966667 | 12350 31 2/3
Biombo Bijimita Bijimita 11.883333, -15.85 3036 13 6/13
Biombo Ponta de Machado Machado Farm 11.84958, -15.642988 10000 42 9/15
Biombo Marques Mano Marques Mano Farm 11.84958, -15.642988 10000 42 20/104
Biombo Prabis Prabis [or Prabis] 11.8025, -15.738888 1008 22 3/25
Biombo Tor Tor 11.847634, -15.901396 3036 18 10/45
Bissau Bissalanca Bissalanca 11.883333, -15.666667 3036 37 14/32
Bissau Bissau Bissau 11.857056, -15.58711 7327 15 7119
Bissau Bissau, Cidade Bissau, city center 11.858736, -15.579213 301 14 4/8
Bissau Brene Brene 11.883333, -15.65 301 35 3/3
Cacheu Caiomete Caiomete 11.985172, -16.234847 1000 8 1/2
Cacheu Calequisse, Canchingo Calequisse, Chachungo 12.069722, -16.224444 900 25 4/13
Cacheu Chachungo Chachungo 12.074424, -16.02772 825 31 4/34
Cacheu Pecixe Pecixe 11.810861, -16.089651 3036 8 6/25
Cacheu Sio Domingos Sao Domingos 12.401944, -16.200556 3036 10 1/3
Cacheu Sao Vicente S. Vicente 12.230989, -15.755374 1566 14 1/1
Gabu Gabu [or Nova Lamego] Gabu 12.283333, -14.216667 2000 48 4/13
Gabu Madina Boé Madina do Boé 11.75, -14.216667 3036 98 2/32
Gabu Mandinga [or Miniou, Mandinga] Mandinga 12.618496, -15.102543 6437 48 2/2
Gabu Nhampurbani, Pitche Nhampurbani, Pitche 12.333333, -13.95 3036 71 1/1
Gabu Pitche Pitche 12.3226, -13.95412 1352 66 8/121
Oio Bissoram Bissora 12.223056, -15.4475 7500 15 11/189
QOio Cutid, Mansoa Cutid, Mansoa [or Mansba] 12.174722, -15.240833 3036 35 3/26
Oio Farim Farim 12.483889, -15.221667 800 11 1/29
Quinara Buba Buba 11.592204, -14.988713 1687 40 1/1
Quinara Chitole Chitole [or Xitole] 11.733333, -14.816667 877 28 3/6
Quinara Entre Buba e o rio Coruball between Buba and Corubal river | 11.646348, -14.893414 5000 23 1/1
Quinara Tombé-Fulacunda Buba-Tombé 11.65, -15.01667 1094 39
Tombali Cachamba Cachamba 11.191942, -15.0839 5168 18 1/1
Tombali Cacine Cacine 11.123447, -15.01538 1640 11 11/47
Tombali Catié Catié 11.283333, -15.25 301 9 8/56
Tombali Cati6 - Cufer Catié, Cufer 11.291869, -15.175909 700 9 2/8
Guiné-Bissau Guiné-Bissau, undetermined 10/13

locality

The dataset of this collection is available at GBIF (Cerfaco and Marques 2018a;

hetps://www.gbif.org/dataset/c6e94ce4-5d25-4758-8a52-2d5ee4d520fc).

Sdo Tomé & Principe collections

Since the early 2000's the herpetofauna of Sao Tomé & Principe has been subject of
several studies, including the descriptions of various new species of amphibians and
reptiles. A provisional checklist of the terrestrial herpetofauna of Sao Tomé, Princ-
ipe, and Annobon was provided by Ceriaco et al. (2018a). This work listed eight
species of amphibians (five for Sao Tomé and three for Principe) and 23 species of
reptiles (12 for Sao Tomé and 13 for Principe). New studies have since contributed
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to the expansion of our knowledge of the herpetofauna of the country, including the
description of a new species of the genus Boaedon (Ceriaco et al. 2021), and several
revisions have resurrected synonymised taxa, as the case of Schistometopum ephele
(O’Connell et al. in press). Exemplifying this constant flux of work, the recent pub-
lication of two major reviews on the herpetofauna of these islands by Bell et al. (in
press) and Cerfaco et al. (2021) provide detailed historical overviews on the study
of the amphibians and reptiles and updated the known number of species to eight
amphibians and 22 reptiles.

The collection comprises 234 specimens (76 amphibians and 158 reptiles), eight
species of amphibians and 20 species of reptiles (Table 5), corresponding to 80% of
the known taxa for the country. The amphibian collection comprises representatives
of five families and five genera corresponding to six anurans and one caecilian. The
family Dermophiidae is the best represented with 43 individuals of the Sio Tomé
Cacecilian, Schistometopum thomense (Bocage, 1873), endemic to Sao Tomé Island.
The family Phrynobatrachidae is the second best represented within the collection
with a total of 15 individuals, of which nine correspond to the Principe Puddle Frog,
Phrynobatrachus dispar (Peters, 1870), endemic to Principe Island, and six correspond
to the Calm Puddle Frog, Phrynobatrachus leveleve Uyeda, Drewes & Zimkus, 2007,
endemic to Sdo Tomé Island. All known amphibian species are present in the col-
lection with the exception of the Moller’s Reed Frog, Hyperolius molleri (Bedriaga
1892). The reptile collection comprises representatives of six families and 11 genera,
all squamates. The families Scincidae, Lamprophiidae, and Colubridae are the best
represented in the collection with representatives of all known taxa for the country
with 76, 23, and 21 specimens respectively. The Scincidae is the family with the great-
est diversity of species.

Geographically these specimens come from 23 different localities distributed in the
two islands, Sao Tomé and Principe, and in two small islets on each coast of the main
islands, respectively, Rolas and Tinhosa Grande (Table 6; Fig. 11). The temporal range
of collecting events is from 1954 to 1971, although the bulk of the specimens were
collected in the years 1954, 1956, and 1966. The main contributors to the collections
were Fernando Frade and his team during the Scientific Mission to Sao Tomé and
Principe (1954), and Décio Passos (birth and death dates unknown), an airport worker
in Principe, who collected and offered a good series of specimens during 1955 and
1956. This material was primarily studied and published by Sara Managas on two dif-
ferent occasions (Managas 1958, 1973). In recent years the importance of this collec-
tion has increased with the descriptions of six new species, all based on the IICT mate-
rial (Cerfaco 2015; Cerfaco et al. 2016, 2017, 2021a; Soares et al. 2018), which have
resulted in a good series of types in the collection, including the Adamastor Skink, 77a-
chylepis adamastor Ceriaco, 2015 (holotype and seven paratypes), the Sdo Tomé Leaf-
litcter Skink, Panaspis thomensis Ceriaco, Soares, Marques, Bastos-Silveira, Scheinberg,
Harris, Brehm & Jesus, 2018 (two paratypes), the Sao Tomé Cobra, Naja peroescobari
Cerfaco, Marques, Schmitz & Bauer, 2017 (three paratypes), and the Principe Jita
Snake, Boaedon mendesi Ceriaco, Arellano, Jadin, Marques, Parrinha & Hallermannn,
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Table 5. Overview of the Sao Tomé & Principe’s amphibian and reptile collections of IICT.
Family Genus Species Localities — Accession b Refe Numb
(* denotes a type specimen) of
specimens
AMPHIBIANS
ANURA Duméril, 1806
Hyperoliidae Hyperolius Rapp, Hyperolius drewesi Roga Esperanga — IICT/A 13A/1954 1
Laurent, 1943 1842 Bell, 2016
Hyperolius thomensis | Roga Saudade — IICT/A STPG; Sao Tomé Island 2
Bocage, 1886 [undetermined locality] — IICT/A STP5
Arthroleptidae Arthroleptis Smith, | Leptopelis palmatus Principe Airport — IICT/A 52-53/1955, 54— Managas 8
Mivart, 1869 1849 (Peters, 1868) 55/1956; Santo Anténio — IICT/A 13-14/1955; (1958)
Ribeira Iz¢é — IICT/A 44-45/1955
Ptychadenidae Ptychadena Prtychadena newtoni | Roga Monte Café — IICT/A 1/1961; Sao Tomé 4
Dubois, 1987 Boulenger, 1917 (Bocage, 1886) Island [undetermined locality] — IICT/A 15/1967,
16A-16B/1967
Phrynobatrachidae | Phrynob b DPhr hus Principe Airport — IICT/A 46-51/1955; Roga Managas 9
Laurent, 1941 Giinther, 1862 dispar (Peters, 1870) Azeitona [or Roga Sao Jorge] — IICT/A STP7; (1958)
Roga Esperanca — IICT/A 15/1954, 18/1954
Phrynobatrachus Roga Monte Café — IICT/A 37/1954; Sao 6
leveleve Uyeda, Tomé Island [undetermined locality] — IICT/A
Drewes & Zimkus, 2-4/1954, STP4A, 4B
2007
GYMNOPHIONA Miiller, 1832
Dermophiid Schi P Schi P Pot6-Correia — IICT/A 9/1966; Roga Milagrosa | Managas 43
Taylor, 1969 Parker, 1941 thomense (Bocage, —IICT/A 1/1954, 9-12/1954, 9/1966, STP3B, (1958)
1873) 3C; Roca Monte Café — IICT/A 26-41/1954;
Roga Pinheira — IICT/A 1/1967; Roga Ponta-Figo
—IICT/A 56-57/1958, STP3A; Roca S. Nicolau
—IICT/A 5/1954; Roga Saudade — IICT/A
1-9/1963, 20-25/1954
Schistometopum ephele Roga Porto Alegre — IICT/A 6-8/1954; Managas 3
Taylor, 1965 (1958)
TOTAL NUMBER OF AMPHIBIAN SPECIMENS 76
REPTILES
SQUAMATA Oppel, 1811
Gekkonidae Gray, Hemidactylus Hemidactylus greeffii Roga Nova Moca — IICT/R 12/1954, 20/1954 Managas 2
1825 Goldfuss, 1820 Bocage, 1886 (1958)
Hemidactylus Santo Anténio — 67-68/1955, 104-106/1955 Managas 5
longicephalus Bocage, (1958)
1873
Hemidactylus Roca Esperanca — IICT/R 40/1954, 43/1954; Managas 8
mabouia (Moreau de | Roca Nova Moca — IICT/R 17-19/1954, 49/1954;|  (1958)
Jonnes, 1818) Roga Pot6-Correia — IICT/R 16-18/1966
Hemidactylus Principe Airport — [ICT/R 102/1955 Managas 1
principensis Miller, (1958)
Sellas & Drewes,
2012
Hemidactylus sp. Tinhosa Grande Islet — IICT/R 1/1970 1
Lygodactylus Gray, | Lygodactylus delicatus Principe Airport — IICT/R 64-66/1955 Managas 3
1864 Pasteur, 1962 (1958)
Scincidae Cuvier, Feylinia Gray, 1845 Feylinia polylepis Roga Porto Real — IICT/R 28/1954, STP9; Ro¢a | Managas 8
1808 Bocage, 1887 Esperanca — IICT/R 30-33/1954, 42/1954, STP9 (1958)
Panaspis Cope, 1868 | Panaspis afvicana Principe Airport — IICT/R 71/1955, 76/1955, Managas 20
(Gray, 1845) 81-98/1955 (1958)
Panaspis thomensis Roga Monte Café — IICT/R 45/1954, 47— Manacas 5
Cerfaco, Soares, 48/1954; Roga Nova Moca — IICT/R 2/1954, (1958);
Marques, Bastos- 50/1954 Soares et
Silveira, Scheinberg, al. (2018)
Harris, Brehm &
Jesus, 2018
Trachylepis Fitzinger, | Trachylepis adamastor Tinhosa Grande Islet — IICT/R 1-2/1970, Cerfaco 13
1843 Cerfaco, 2015 1-6/1971; Principe Airport — IICT/R 69/1955, (2015);
73-74/1955; Roga Esperanca — IICT/R 35/1954 | Cerfaco et
al. (2016)
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Family Genus Species Localities — A i b Refc es | Numb.
(* denotes a type specimen) of
Speclmeﬂs
Scincidae Cuvier, | Trachylepis Fitzinger, | Trachylepis affinis Principe Airport — IICT/R 70/1955, 72/1955, Managas 14
1808 1843 (Gray, 1838) 77-80/1955, 99/1955; Roga Esperanca — IICT/R | (1958);
36-39/1954, 44/1954 Cerfaco et
al. (2016)
Trachylepis thomensis | Rolas Islet — IICT/R 3-7/1954; Roga Bela Vista | Managas 17
Cerfaco, Marques & | —IICT/R 13-16/1954; Pot6-Correia — IICT/R (1958,
Bauer, 2016 11-16/1966; Roga Pinheira — IICT/R STP11; Sio 1973);
Tomé Island [undetermined locality] — IICT/R | Cerfaco et
14/1967 al. (2016)
SERPENTES
Typhlopid Afrotyphlops Broadley | Afrotyphlops elegans | Principe Island [undetermined locality] — IICT/R | Managas 4
Merrem, 1820 & Wallach, 2009 (Peters, 1868) 111-112/1956; Roga Esperanca — IICT/R (1958)
29/1954; Santo Anténio — IICT/R 27/1954
Letheobia Cope, Letheobia newtoni | Roga Monte Café — IICT/R 22-23/1954, STP3; | Manacas 5
1868 (Bocage, 1890) Roga Poté-Correia — IICT/R 7/1966, 10/1966 (1958,
1973)
Letheobia sp. Roga Porto Real — IICT/R 6/1967, 11-12/1967 3
Lamprophiidae Boaedon Duméril, | Boaedon bedriagae Agua-Iz¢ — IICT/R 51/1954; Angra Toldo — Managas 11
Fitzinger, 1843 Bibron & Duméril, Boulenger, 1907 IICT/R 2/1967; Ponta-Figo — IICT/R STP12; (1973)
1854 Poté-Correia — IICT/R 4/1966, 18/1967,
21/1967; Roga Boa Entrada — IICT/R 1771967
Roga Porto Alegre — IICT/R 8/1954; Sao Tomé
Island [undetermined locality] — IICT/R 3/1966,
19/1967, STP13
Boaedon mendesi | Principe Airport — IICT/R 63/1955; Roga Sundy —| Manacas 12
Cerfaco, Arellano, | IICT/R 113-114/1956, 2671954, 8/1967; Santo (1958,
Jadin, Marques, Anténio — IICT/R 109/1955; Principe Island 1973)
Parrinha & [undetermined locality] — IICT/R 52-56/1955,
Hallermann, 2021 58-59/1955
Elapidae Boie, Naja Laurenti, 1768 |  Naja peroescobari Ribeira Peixe — IICT/R 18/1972; Roga Porto Managas 5
1827 Cerfaco, Marques, | Alegre — IICT/R 9/1954; Santa Josefina — IICT/R (1958,
Schmitz & Bauer, |20/1967; Sao Tomé Island [undetermined locality] 1973);
2017 —IICT/R 2/1966; Uba-Budo — IICT/R STP10 | Cerfaco et
al. (2017)
Colubridae Oppel, | Hapsidophrys Fischer, Hapsidophrys Principe Airport — IICT/R 103/1955, 107— Managas 10
1811 1856 principis (Boulenger, 108/1955; Roga Sao Jorge [or Roga Azeitona] (1958)
1906) —IICT/R 61-62/1955; Roga Sundy — IICT/R
41/1954; Principe Island [undetermined locality] —
IICT/R 60-61/1955, 110/1956, STP2
Philothamnus Smith, Philothamnus Agua-lzé — IICT/R 10/1954; Angra Toldo Managas 11
1840 thomensis Bocage, —IICT/R 3/1967; Ponta-Figo — IICT/R (1958,
1882 115-117/1958; Roga Poté-Correia — IICT/R 1973)
5-8/1966, 13/1967; Roca Milagrosa — IICT/R
21/1954; Sao Tomé Island [undetermined locality]
—IICT/R STP1
TOTAL NUMBER OF REPTILES SPECIMENS 158

2021 (five paratypes). These specimens have also been used in phylogeographic studies
(Cerfaco et al. 2020c¢).

The main collections holding specimens of amphibians and reptiles from Sao
Tomé & Principe are CAS with 1562 specimens, followed by UMMZ with 1106, and
USNM with 778 specimens (data retrieved from GBIEorg in February 2021). The
IICT collection, together with the collection hosted at MUHNACG, is the fourth larg-
est collection with a total of 457 specimens.

The dataset of this collection is available at GBIF (Cerfaco and Marques 2018b;
https://www.gbif.org/dataset/c6e94ce4-5d25-4758-8a52-2d5ee4d520fc).
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Figure 11. Distribution of the Sio Tomé (A) & Principe (B) localities represented in the IICT
herpetological collections.

Table 6. Gazetteer of Sao Tomé & Principe localities of IICT specimens. Latitude and longitude decimal
coordinates are presented in WGS-84 projection.

Island/Islet Verbatim locality Current locality Latitude and Uncertainty | Elevation | Number of
Longitude ( ) | (G ) | taxal d
Principe Aeroporto Principe Airport 1.662259, 7.41235 1039 180 9/50
Principe Roga Azeitona Roga Azeitona [or Roga Sao Jorge] | 1.666667, 7.383333 301 171 2/3
Principe Ilha do Principe [or Principe Island 1.612248, 7.396894 11813 149 3/12
Principe]
Principe Porto Real [or Roga Roga Porto Real 1.624118, 7.405149 656 132 2/5
Porto Real]
Principe Roga Esperanca Roga Esperanca 1.635551, 7.398481 154 188 7118
Principe Roca Sundy Roga Sundy 1.668775, 7.383353 852 169 2/5
Principe Santo Anténio Santo Anténio 1.636944, 7.419444 790 12 419
Sio Tomé Agua-Iz¢é [or Ribeira Iz¢] Agua-Iz¢ [or Ribeira Iz¢] 0.217868, 6.725149 210 38 3/4
Sao Tomé Angra Toldo Angra Toldo 0.15770, 6.67070 301 19 2/2
Sao Tomé Ponta-Figo [or Roga | Ponta-Figo [or Roca Ponta-Figo] | 0.339465, 6.54286 920 151 317
Ponta-Figo]
Sao Tomé Pot6-Correia [or Roga Pot6-Correia [or Roga Poté- 0.29685, 6.680288 1000 291 6/18
Poté-Correia] Correia]
Sao Tomé Ribeira Peixe Ribeira Peixe 0.09028, 6.61528 301 19 1/1
Sao Tomé Roga Bela Vista Roga Bela Vista 0.366667, 6.7 3036 27 1/4
Sao Tomé Roga Boa Nova Roga Boa Entrada 0.35, 6.666667 3036 180 1/1
Sao Tomé Roga Milagrosa Roga Milagrosa 0.27978, 6.65995 211 465 2/8
Sio Tomé Roga Monte-Café Roga Monte Café 0.299931, 6.64031 311 694 5/23
Sao Tomé Roga Nova Moca Roga Nova Moca 0.287436, 6.63414 339 854 3/8
Sio Tomé Pinheira [or Pinheiro] Roga Pinheira 0.286313, 6.716026 44 118 2/2
Sao Tomé Roga Porto Alegre Roga Porto Alegre 0.033333, 6.533333 634 16 3/5
Sio Tomé Roga S. Nicolau Roga S. Nicolau 0.279608, 6.625934 427 917 11
Sio Tomé Roga Saudade Roga Saudade 0.283333, 6.633333 3036 771 2/16
Sio Tomé Santa Josefina Santa Josefina 0.066667, 6.533333 3036 109 1/1
Sdo Tomé Uba-Budo Uba-Budo 0.262, 6.702 333 254 1/1
Sao Tomé Sao Tomé Sao Tomé Island 0.232334, 6.598798 25289 695 7115
Rolas Ilhéu das Rolas Rolas Islet -0.002066, 6.521748 1365 89 1/5
Tinhosa Grande Pedras Tinhosas Tinhosa Grande Islet 1.342118, 7.292135 117 55 2/9
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Angola collection

After approximately four decades of violent armed conflict that closed the country to
researchers, the study of Angolan herpetofauna has experienced a rapid growth in the
last decade. The most recent checklists of the herpetofauna of Angola report 117 spe-
cies of amphibians and 278 reptiles, of which 54 are endemic to the country (Marques
et al. 2018; Baptista et al. 2019; Branch et al. 2019). However, the available checklists
are rapidly becoming outdated due to the rapid growth of species discovery and new
species descriptions (see Branch 2018; Marques et al. 2019a, b, 2020; Ceriaco et al.
2020a, b; Hallermannn et al. 2020). Marques et al. (2018) provide a comprehensive
review of the history of herpetological research in Angola.

The collection comprises 677 specimens (259 amphibians and 418 reptiles), cov-
ering 21 species of amphibians and 45 species and 2 subspecies of reptiles (Table 7).
A total of ten families of amphibians are represented in the collection comprising
eleven different genera, all anurans. Ptychadenidae is the best represented family with
45 specimens of the multiple cryptic group of Mascarene Grass Frog, Ptychadena cf.
mascareniensis; 16 specimens of Spotted Grass Frog, Ptychadena subpunctata (Bocage,
1866); 17 specimens of a series of tadpoles and juveniles of an unidentified Grass
Frog Ptychadena sp.; two specimens of Grandison’s Grass Frog, Ptychadena grandiso-
nae Laurent, 1954; and a single specimen of both Anchieta’s Grass Frog, Ptychadena
anchietae (Bocage, 1868) and Upemba Grass Frog, Ptychadena upembae (Schmide &
Inger, 1959). These are followed by the families Hyperolidae with a series of 91 tad-
poles and juveniles of an unidentified Reed Frog Hyperolius sp., two specimens of the
Angolan Reed Frog Hyperolius angolensis Steindachner, 1867, and Phrynobatrachidae
with 48 specimens of the Natal Dwarf Puddle Frog Phrynobatrachus natalensis (Smith,
1849). These three families make up almost 80% of the amphibian specimens. The
reptile collection is taxonomically more diverse, comprising a total of 15 families cor-
responding to a total of 31 genera. Chelonians are represented by a single family,
Pelomedusidae, while all other families are squamates. Among the squamates (non-
snakes) the Scincidae is the best represented family with 124 specimens of four dif-
ferent genera, including 7rachylepis (102 specimens), Sepsina (16 specimens), Panaspis
(four specimens), and Lubuya (two specimens); followed by the family Agamidae
with 51 specimens of two different genera, Acanthocercus (28 specimens) and Agama
(23 specimens), and the families Chamacleonidae (41 specimens) and Lacertidae (31
specimens), both represented by a single species, the Quilo Flap-Neck Chamaeleon,
Chamaeleo dilepis quilensis Bocage, 1886 and the Angolan Rough-Scaled Lizard Ich-
notropis bivittata Bocage, 18606, respectively. This collection includes a good diversity
of snakes representative of the country, comprising six different families, Typhlopidae,
Viperidae, Lamprophiidae, Elapidae, Colubridae, and Natricidae, representing 31%
of the collection.

The geographic range of this collection covers 38 different localities from 10 differ-
ent provinces: Bengo, Bié, Cuando-Cubango, Huambo, Huila, Lunda Norte, Lunda
Sul, Malanje, Moxico, and Uige (Table 8; Fig. 12). Moxico is the best represented
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Table 7. Overview of the Angola amphibian and reptile collections of IICT.
Family Genus Species Localities — Accession b Refe Numb
(* denotes a type specimen) of
specimens
AMPHIBIANS
ANURA Duméril, 1806
Pipidae Gray, 1825 | Xenopus Wagler, 1827 Xenopus petersii Calandula [or Kalandula] waterfalls — IICT/A Ruas 3
Bocage, 1897 1/1957; Lucusse — IICT/A 18/1957; Calombe (2002a)
river — [ICT/A 27/1959
Bufonidae (Gray, Sclerophrys Tschudi, Sclerophrys garmani Calombe river — IICT/A 168/1959 Ruas 1
1825) 1838 (Meck, 1897) (2002a)
Sclerophrys gutturalis | Calombe river — IICT/A 155/1959, IICT/A Ruas 10
(Power, 1927) 166/1959; Caluando river, Luando Reserve — (2002a)
TICT/A 66-67/1958; Dilolo lake — IICT/A
64-65/1958; Lubango — IICT/A 55-1957;
Luena — IICT/A 14/1957, IICT/A 17/1957;
Luvuei — IICT/A 20/1957
Sclerophrys pusilla Calandula [or Kalandula] waterfalls — [ICT/A Ruas 1
(Mertens, 1937) 2/1957 (2002a)
Sclerophrys sp. Calombe river — IICT/A 151/1959 Ruas 1
(2002a)
P ophrynus Frost, | P phrynus Calombe — IICT/A 156/1959 Ruas 1
Grant, Faivovich, kavangensis Poynton (2002a)
Bain, Haas, Haddad, | & Broadley, 1988
de S4, Channing,
Wilkinson, Donnellan,
Raxworthy, Campbell,
Blotto, Moler, Drewes,
Nussbaum, Lynch,
Green & Wheeler, 2006
Brevicipitidae Breviceps Merrem, 1820 Breviceps poweri Calombe — IICT/A 163/1959, 169/1959, Ruas 6
Bonaparte, 1850 Parker, 1936 174-177/1959 (2002a)
Hemisotidae Cope, | Hemisus Giinther, 1859 | Hemisus marmoratus Calombe — I[ICT/A 150/1959, 171/1959 2
1867 (Peters, 1854)
Hyperoliidae Hyperolius Rapp, 1842 | Hyperolius angolensis | Caconda — IICT/A 54/1957; Cameia lake — 2
Laurent, 1943 Steindachner, 1868 IICT/A 10-1958
Hyperolius sp. Calombe — IICT/A 100-112/1959, 152/1959; 91
Calombe river — IICT/A 28-84/1959;
Caluando river, Luando Reserve — IICT/A
26/1959; Saurimo — IICT/A 6/1957; Angola
[undetermined locality] — IICT/A 147/1959
Arthroleptidae Arthroleptis Smith, 1849 Arthroleptis Calombe — IICT/A 172-173/1959 Ruas 2
Mivart, 1869 stenodactylus Pfeffer, (2002a)
1893
Ptychadenidae Prychadena Boulenger, | Ptychadena anchietae Dilolo lake — IICT/A 62/1958 Ruas 1
Dubois, 1987 1917 (Bocage, 1868) (2002a)
Prychadena Calombe river — IICT/A 113/1959; Luena — Ruas 2
grandisonae Laurent, IICT/A 15/1957 (2002a)
1954
Prychadena cf. Cameia lake — IICT/A 2-8/1958, 15-37/1958; Ruas 45
mascareniensis Caluando river, Luando Reserve — [ICT/A (2002a)
(Duméril & Bibron, 17-20/1959, 22-23/1959; Dilolo lake —
1841) IICT/A 55-61/1958; Kwanza river margins,
Luando Reserve — IICT/A 16-1959
Prychadena Cameia lake — IICT/A 1/1958, 38-50/1958; Ruas 16
subpunctata (Bocage, Dilolo lake — IICT/A 53/1958, 63/1958 (2002a)
1866)
Prychadena sp. Calandula [or Kalandula] waterfalls — [ICT/A 17
7-13/1957, 11/1958; Calombe — IICT/A
160-162/1959; Cameia lake — IICT/A
52/1958; Luena — IICT/A 16/1957; Angola
[undetermined locality] — IICT/A 3/5/1957,
53/1957
Ptychadena upembae Cameia lake — IICT/A 14/1958 Ruas 1
(Schmidt & Inger, (2002a)

1959)
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Family Genus Species Localities — Accessi b Ref Numb
(* denotes a type specimen) of
specimens
Ptychadenid Prychadena Boulenger, Prychadena Calombe — IICT/A 167/1959 Ruas 1
Dubois, 1987 1917 uzungwensis (2002a)
(Loveridge, 1932)
Phrynobatrachidae P) b b P) b Calombe river — IICT/A 144-145/1959; Ruas 48
Laurent, 1941 Giinther, 1862 natalensis (Smith, Camanongue — IICT/A 21-52/1957; Kwanza (2002a)
1849) river source, Luando Reserve — [ICT/A 1/1959,
10-13/1959; Kwanza river margins, Luando
Reserve — IICT/A 2-9/1959, 21/1959;
Pyxicephalidae Amietia Dubois, 1987 | Amietia angolensis Calombe — IICT/A 164-165/1959; Luena — Ruas 3
Bonaparte, 1850 (Bocage, 1866) IICT/A 21A/1957 (2002a)
Ranidae Batsch, Amnirana Dubois, 199 | Amnirana darlingi Calombe — IICT/A 154/1959, 157/1959, Ruas 5
1796 (Boulenger, 1902) 159/1959; Angola [undetermined locality] — (2002a)
IICT/A - 148-149/1959
TOTAL NUMBER OF AMPHIBIAN SPECIMENS 259
REPTILES
CHELONII Brongiart, 1800
Pelomedusid Pelomedusa Wagler, | Pelomedusa subrufa Angola [undetermined locality] — IICT/R 1
Cope, 1868 1830 (Lacepede, 1788) 4/1958
Pelusios Wagler, 1830 | Pelusios bechuanicus Angola [undetermined locality] — IICT/R 4
FitzSimons, 1933 1/1958, 1A/1958, 2A/1958, 3/1958
SQUAMATA Oppel, 1811
Gekkonidae Gray, | Hemidactylus Goldfuss, Hemidactylus Quizambil mines — IICT/R 1-3/1957 Managas 3
1825 1820 longicephalus Bocage, (1963);
1873 Ceriaco,
Agarwal,
Marques
and Bauer
(2020)
Hemidactylus nzingae Candande farm — IICT/R 4-5/1957 Managas 2
Cerfaco, Agarwal, (1963);
Marques & Bauer, Ceriaco,
2020 Agarwal,
Marques
and Bauer
(2020)
Amphisbaenid Dalophia Gray, 1865 | Dalophia angolensis | Calombe, 7 km “west” from Luena — IICT/R Gans 16
Gray, 1825 Gans, 1976 50/1959, 167/1959, 204/1959, 265/1959, (1976)
294-296/1959, 298-300/1959, 318/1959,
387/1959, 399/1959, 430/1959
Zygaspis Cope, 1885 Zygaspis nigra Calombe, 7 km “west” from Luena — IICT/R 6
Broadley & Gans, 44/1959, 203/1959, 314-316/1959,
1969 339A/1959
Varanidae Varanus Merrem, 1820 Varanus niloticus Dilolo lake — IICT/R 108/1958 Managas 1
Hardwicke & Gray, (Linnaeus, 1766) (1963)
1824
Lacertidae Ichnotropis Peters, 1854 | Ichnotropis bivittata Luena — IICT/R 136-137/1958; Luena Managas 31
Bonaparte, 1831 Bocage, 1866 (Santa Cruz farm) — [ICT/R 229-231/1959; (1963)
Cameia lake — IICT/R 5/1958; Calombe —
TICT/R 58-60/1959, 79-81/1959, 244/1959,
252/1959, 267/1959, 277/1959, 279/1959,
320-323/1959, 339/1959, 374-375/1959,
410/1959, 420/1959, 437/1959; Angola
[undetermined locality] — IICT/R Angola6-9
Scincidae Cuvier, Lubuya Horton, 1972 Lubuya ivensii Calombe — IICT/R 48/1959, 239/1959 Managas 2
1808 (Bocage, 1879) (1963)
Panaspis Cope, 1868 Panaspis sp. Calombe — IICT/R 268/1959, 276-277/1959, 4
288/1959
Sepsina Bocage, 1866 |  Sepsina angolensis | Calombe — IICT/R 47/1959, 79A-81A71959, 16

Bocage, 1866

200-201/1959, 264/1959, 386/1959,
409/1959, 416/1959, 431-432/1959,
436/1959, 438-439/1959, Angolal
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Family Genus Species Localities — A i b Ref Numb
(* denotes a type specimen) of
specimens
Scincidae Cuvier, Trachylepis Fitzinger, Trachylepis bayonii Calombe — IICT/R 243/1959, 246/1959, Managas 60
1808 1843 (Bocage, 1872) 254-255/1959, 258/1959, 268-276/1959, (1963)
278/1959, 288/1959, 324-325/1959, 327—
338/1959, 364-373/1959, 376-385/1959,
378A/1959, 385A/1959; 421-425/1959,
427-428/1959; Angola [undetermined locality]
—IICT/R Angolal8
Trachylepis sp. Cameia lake — IICT/R 30-31/1958 2
Trachylepis wahlbergii| Kuito — IICT/R 77/1957, 81/1957; Cameia Managas 40
(Peters, “1869” lake — TICT/R 23/1958, 26/1958, 232/1959; (1963)
1870) Calombe — IICT/R 61-67/1959, 253/1959,
256-257/1959, 259/1959, 280/1959,
283/1959, 326/1959, 335/1959, 405/1959,
426/1959; Dilolo lake — IICT/R 79-84/1959,
124-125/1958; Luena — IICT/R 234—
235/1959, 238/1959; Santa Cruz farm, Luena
—IICT/R 138/1958; Angola [undetermined
locality] — IICT/R Angolal0-16
Gerrhosauridae Gerrhosaurus Gerrhosaurus bulsi | Cameia lake — IICT/R 122/1958; Dilolo lake — | Manacas 3
Fitzinger, 1843 Wiegmann, 1828 Laurent, 1954 IICT/R 2/1958, 72/1958 (1963)
Tetradactylus Merrem, Tetradactylus Calombe — IICT/R 310-313/1959, 319/1959 5
1820 ellenbergeri (Angel,
1922)
Agamidae Gray, Acanthocercus Fitzinger, Acanthocercus Cachingues — IICT/R 83/1957; Cacolo — Managas 28
1827 1843 cyanocephalus (Falk, TICT/R 15-18/1959; Calombe — IICT/R (1963)
1925) 53-55/1959, 69/1959, 251/1959, 261/1959,
291/1959, 302/1959, 391/1959, 395/1959;
Cassamba — IICT/R 40/1957; Luchazes —
IICT/R 38/1957; Luena — IICT/R 28/1957,
33/1957; Lumbala Nguimbo — IICT/R
36-37/1957, Kuito — IICT/R 78/1957; Santa
Cruz farm, Luena — IICT/R 133-135/1959,
139-141/1959
Agama Daudin, 1802 Agama aculeata Cameia lake — IICT/R 27-28/1958; Calombe | Managas 15
Merrem, 1820 —IICT/R 57/1959, 68/1959, 70/1959, (1963)
262-263/1959, 360-361/1959, 401/1959,
40711959, 449/1959, 450A/1959; Cassamba —
IICT/R 39-1957; Huambo — IICT/R 86/1957
Agama shacki Calandula [or Kalandula] waterfalls — IICT/R 4
Mertens, 1938 32/1959, 32A/1959; outskirts of Huambo —
IICT/R 84-85/1957
Agama sp. Kwanza river waterfalls — IICT/R 8-11/1957 Managas 4
(1963)
Cl leonid Ch leo Laurenti, Chamaceleo dilepis Cacolo — IICT/R 19/1957; Cameia lake Managas 41
Gray, 1825 1768 Leach, 1819 —IICT/R 24/1958, 74/1958; Calombe — (1963
IICT/R 56/1959, 71/1959, 354-356/1959,
396-397/1959, 402-403/1959, 408/1959,
411/1959, 413-414/1959, 451/1959, 454—
455/1959; Dilolo lake — IICT/R 85-96/1958,
123/1958;
Luena (Santa Cruz farm) — IICT/R 131
132/1958, 146/1958, 146A/1958, 149/1959,
149A/1959; Luena -IICT/R 42/1959,
241/1959; Mutumbo — IICT/R 82-1957
SERPENTES
Typhlopidae Afrotyphlops Broadley Afrotyphlops Calombe Reserve — IICT/R 415A/1959, 4
Merrem, 1820 & Wallach, 2009 angolensis (Bocage, 416A/1959, 429/1959; Kwanza river source,
1866) Luando Reserve — IICT/R 34/1959
Afrotyphlops sp. Dundo — IICT/R Angolal7 1

Viperidae Oppel,
1811

Bitis Gray, 1842

Bitis arietans
(Merrem, 1820)

Luena — IICT/R Angola5

Bitis gabonica
(Duméril, Bibron &

Duméril, 1854)

Moxico — IICT/R A-1966
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Family Genus Species Localities — A i b Ref Numb
(* denotes a type specimen) of
specimens
Viperidae Oppel, Causus Wagler, 1830 Causus bilineatus Cameia lake — IICT/R 12A/1958; Calombe — Managas 2
1811 Boulenger, 1905 IICT/R 249/1959 (1973
“1974”)
Causus rhombeatus | Calombe — IICT/R 151-152/1958, 51/1959, Manacas 31
(Lichtenstein, 1823) | 52A/1959, 209/1959, 290/1959, 304/1959, (1973
306/1959, 309/1959, 386A/1959, 433/1959, | “1974”)
453/1959, 479/1959; Camanongue — IICT/R
75/1957; Cameia lake — IICT/R 75/1958;
Cazombe river source — IICT/R 52/1959;
Dilolo lake — IICT/R 126/1958; Luena (Santa
Cruz farm) — IICT/R 145/1958; Luena —
IICT/R 8/1959, Angola4, Angolal9; Angola
[undetermined locality] — IICT/R 28/1959,
31/1959, 33A/1959, 38/1959, 345/1959,
384A/1959, 410B/1959, 437A/1959,
438A/1959, 441/1959
Lamprophiidae Boaedon Duméril, Boaedon fradei Calombe — IICT/R 150/1958, 5/1959, Managas 11
Fitzinger, 1843 Bibron & Duméril, Hallermann et al. 40/1959, 341/1959, 350/1959, 400/1959, (1973
1854 2020 404/1959, 410A/1959, 450/1959, 340/1968; “19747);
Luena — IICT/R 240/1968 Hallermann
etal.
(2020)
Lycophidion Fitzinger, | Lycophidion capense Calombe — IICT/R 292/1959, 448/1959 2
1843 (Smith, 1831)
Psammaophis Boie, 1825 Psammaophis Cameia lake — IICT/R 7/1958 1
angolensis (Bocage,
1872)
Psammaophis Calombe — IICT/R 29/1959, 75/1959, Managas 13
mossambicus Peters, 7711959, 18/1959, 245/1959, 431A/1959, (1973
1882 443/1959, 452/1959; Cameia National Park “1974”)
—IICT/R 77/1958; Dilolo lake — IICT/R
127/1958; Luena — IICT/R Angola20; Angola
[undetermined locality] — IICT/R 12/1958,
14/1958
Psammophis Calombe — IICT/R 303/1959; Cameia lake — Managas 2
zambiensis Hughes IICT/R 30A/1958 (1973
& Wade, 2002 “1974”)
Psammophylax acutus| Calombe — IICT/R 210-227/1959, 285/1959, | Managas 21
(Giinther, 1888) 434/1959, 444/1959 (1973
“1974”)
Psammophylax sp. Menongue — IICT/R 15/1958 1
Prosymna Gray, 1849 | Prosymna angolensis Milando - IICT/R 14/1957; Angola 5
Boulenger, 1915 [undetermined locality] — IICT/R 348-349,
348-349/1959
Elapidae Boie, Pseudobaje Giinther, Pseudohaje goldii Luachimo dam canal — IICT/R Angola3 1
1827 1858 (Boulenger, 1895)
Colubridae Oppel, Crotaphopelti Crotaphopelti Dilolo lake — IICT/R 362/1959 1
1811 Fitzinger, 1843 barotseensis Broadley,
1968
Crotaphoepltis Calombe — IICT/R 109-110/1958; Dilolo lake | Managas 4
hotamboeia —IICT/R 362/1959, 406/1959, 417/1959 (1973
(Laurenti, 1768) “1974)
Dasypeltis Wagler, 1830 | Dasypeltis scabra Calombe — IICT/R 447/1959 Managas 1
(Linnaeus, 1758) (1973
“1974)
Dipsadoboa Giinther, | Dipsadoboa shrevei Calombe — IICT/R 4/1959 1
1858 (Loveridge, 1932)
Dispholidus Duvernoy, |  Dispholidus typus | Calombe — IICT/R 76/1959, 457-458/1959; | Managas 9
1832 typus (Smith, 1828) | Luena (Santa Cruz farm) — IICT/R 142/1958, (1973
147-148/1958; Luena — IICT/R 386/1958, “1974”)
1-2/1959, 386/1968
Dispholidus typus Calombe — IICT/R 76/1959 Managas 1
punctatus Laurent, (1973
1955 “1974”)
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Family Genus Species Localities — A i b Ref Numb
(* denotes a type specimen) of
specimens
Colubridae Oppel, | Philothamnus Smith, Philothamnus Candande farm — IICT/R 7/1957; Kuito — Managas 2
1811 1840 angolensis Bocage, IICT/R 79/1957 (1973
1882 “1974”)
Philothamnus Calombe — IICT/R 78/1958; Dilolo lake — Managas 6
heterolepidotus IICT/R 121/1958, 130/1958; Lungué-Bungo (1973
(Giinther, 1863) river [or Lungwebungu] margins — IICT/R “1974”)
41/1957, 247/1957; Uige — IICT/R 17/1958
Natricidae Limnophis Giinther, Limnophis Cameia lake — TICT/R 25/1958; Dilolo lake — 3
Bomaparte, 1838 1865 bangweolicus IICT/R 107/1958, 251/1958
(Mertens, 1936)
Limnopbhis bicolor | Calombe — IICT/R 33/1959, 45/1959; Luena 4
Giinther, 1868 —IICT/R 37/1959; Forest patch, Luena —
IICT/R 35/1959
Natriciteres Loveridge, Natriciteres sp. Angola [undetermined locality] — IICT/R 1
1953 16/1958
TOTAL NUMBER OF REPTILES SPECIMENS 418

5°S

10°S

15°S

Figure 12. Distribution of the Angola localities represented in the IICT herpetological collections.
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Table 8. Gazetteer of Angola localities of IICT specimens. Latitude and longitude decimal coordinates

are presented in WGS-84 projection.

Province Verbatim locality Current locality Latitude and Uncertainty | Elevation | Number
Longitude (meters) (meters) | of taxa/
records
Bengo Minas do Quizambil Quizambil mines -8.3166667, 13.733333 301 262 1/3
Bié Cachingues Cachingues -13.071851, 16.749528 954 1713 1/1
Bi¢ Mutumbo Mutumbo -13.183333, 17.4 430 1452 1/1
Bié¢ Silva Porto Kuito -12.391968, 16.93867 2060 1716 3/4
Cuando Menongue? Menongue -14.666667, 17.7 3060 1378 1/1
Cubango
Huambo | Nova Lisboa [or arredores de | Huambo [or outskirts of Huambo] | -12.766667, 15.733333 5000 1719 2/3
Nova Lisboa]
Huila Colonata de Caconda Caconda -13.735583, 15.066912 1600 1670 1/1
Huila S4 da Bandeira Lubango -14.916667, 13.5 6100 1751 1/1
Lunda Cacolo, Mennungo [or Cacolo, Cacolo -10.14172, 19.267969 1832 1351 2/5
Norte Minungo]
Lunda Canal da Barragem de Luachimo Dam canal -7.361733, 20.84899 980 643 1/1
Norte Luachimo
Lunda Dundo Dundo -7.377554, 20.835054 2240 731 1/1
Norte
Lunda Vila Henrique Carvalho Saurimo -9.662523, 20.39485 5000 1075 11
Norte
Malanje | Quedas do Duque de Braganca | Calandula [or Kalandula] waterfalls | -9.073248, 16.001402 800 1064 4/12
Malanje Posto do Milando Milando -8.8166667, 17.566667 600 666 1/1
Moxico Calombe-Luso, Moxico Calombe -11.833333, 19.933333 3060 1345 37/249
Moxico Calombe (7 km de Vila Luso) | Calombe, 7 km “west” from Luena | -11.833333, 19.933333 3060 1345 2/20
Moxico Cameia Cameia National Park -11.883333, 21.666667 10000 1092 11
Moxico Cascata do Rio Cuanza, Kwanza River waterfall -9.874712, 16.670194 3060 1086 1/4
Cangandala
Moxico Cassamba Cassamba -13.093312, 20.346395 2500 1345 2/2
Moxico Fazenda Santa Cruz, Luso Santa Cruz farm, Luena -11.783333, 19.916667 3060 1337 6/19
Moxico Lago Cameia Cameia lake -11.716667, 20.8 980 1110 16/63
Moxico Lago Dilolo Dilolo lake -11.5, 22.016667 4350 1088 14/44
Moxico Lucusse Lucusse -12.526722, 20.818813 1758 1144 1/1
Moxico Vila Gago Coutinho Lumbala Nguimbo -14.101654, 21.435308 2051 1122 1/2
Moxico Luvuei Luvuei -13.066667, 21.166667 1132 1136 1/1
Moxico Margens do Rio Lungué Lungué-Bungo river [or -12.45, 20.05 1300 1184 1/2
Lungwebungu] margins
Moxico | Mata da Horta dos Padres, Luso | Horta dos Padres woods, Luena | -11.783333, 19.916667 3060 1337 1/1
Moxico Moxico Moxico [undetermined locality] - - - 1/1
Moxico Nascente do Rio Cazombe, Cazombe river source -11.883333, 22.916667 3060 1116 1/1
Luso
Moxico Vila Luso [or Luso]; Luena -11.783333, 19.916667 3060 1337 14/26
Moxico Poligono Florestal, Luso Forest patch, Luena -11.783333, 19.916667 10000 1330 1/1
Moxico Posto do Bussaco Camanongue -11.433333, 20.166667 2000 1258 2/33
Moxico Reserva da Palanca Preta, Kwanza river source, Luando -11.116667, 3060 1191 2/14
Nascente do Rio Quanza Reserve [or Kwanza river margins] 17.46666667
Moxico Rio Caluando (Reserva da Caluando river, Luando Reserve |-11.126218, 17.504279 5000 1174 4/10
Palanca Preta)
Moxico Rio Calombe [Rio Calombe Calombe river -11.833333, 19.916667 1370 1349 9/96
(Reserva da Palanca Preta)]
Moxico Serra Luchazes Luchazes -13.9166667, 20.8 600 1271 1/1
Uige Fazenda Otilia, Enconge Candande Farm -7.55,15.03 980 763 2/3
Uige Uige Uige -7.6166667, 15.05 4829 825 1/1
- Angola Angola [undetermined locality] - - - 12/41

province, with 574 records from 14 different localities, while Lunda Sul is the least
sampled with only one record. Collecting events took place between 1957 and 1968,
although most of the material was collected between 1957 and 1959 during the Apiary
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research mission to Angola organised by the CZL, especially aimed at the study of bees
and honey production.

Part of the snake and lizard collections was studied and published by Managas
(1963, 1973 “1974”, 1982), while the amphibians were studied by Ruas (1996,
2002a). In 1976 the American herpetologist Carls Gans (1923-2009) described a
new species of amphisbaenian, the Angolan Worm Lizard, Dalophia angolensis, based
on a series of specimens from this collection (Gans 1976). Several other well-known
herpetologists such as Donald G. Broadley (1932-2016) and Barry Hughes (1935—to
date) used the collection for their own research and provided important contribu-
tions to specimen identification. More recently the collection has been used in several
projects, including new species descriptions (Cerfaco et al. 2020a, b; Hallermannn et
al. 2020).

The collection holds type material for several species: Dalophia angolensis Gans,
1976 (holotype and 18 paratypes); Queen Nzinga’s Tropical Gecko, Hemidactylus nz-
ingae Cerfaco, Agarwal, Marques & Bauer, 2020 (two paratypes); and Frade’s Brown
House Snake, Boaedon fradei Hallermannn, Cerfaco, Schmitz, Ernst Conradie, Ver-
burgt, Marques & Bauer, 2020 (five paratypes). The IICT holds one of the largest
known herpetological collections from Angola, with 677 specimens. Currently, the
largest collection of Angolan amphibians and reptiles is held by MD, with a total of
2753 specimens (Cerfaco et al. 2020d), followed by the collections of AMNH with a
total of 2280 specimens, the CAS with 1347 specimens, the TM with 935 specimens,
and the CM with 806 specimens (data retrieved from GBIEorg in February 2021).
Other collections, as is the case of PEM in South Africa, ISCED and INBAC in An-
gola, have considerable and comparable collections, but the data regarding these col-
lections is not available on online databases.

The dataset of this collection is available at GBIF (Cerfaco and Marques 2018¢;
https://www.gbif.org/dataset/ae52efd5-bfd4-4a81-bal2-813cace06413).

Mozambique collection

Mozambique has a high diversity of amphibians and reptiles but remains relatively un-
explored when compared with other southern African regions (Pietersen 2014). Since
Wilhelm Peters’ (1815-1883) historical survey and the publication of his two major
works (Peters 1854, 1882), very few surveys have been conducted in the country. The
scientific literature of Mozambican herpetofauna was mostly incorporated on com-
prehensive works about southern and eastern African herpetofauna (e.g., FitzSimons
1962; Broadley 1990a; Channing 2001; Du Preez and Carruthers 2009; Spawls et
al. 2018). In the last decade Mozambique has been targeted by researchers and new
fieldwork is being conducted. This has already resulted in important contributions
and new species descriptions (e.g., Branch et al. 2005a, 2014, 2017; Branch and Bay-
liss 2009; Branch and Tolley 2010; Portik et al. 2013a; Conradie et al. 2016) and
checklists (Broadley 1990b, 1992; Branch et al. 2005b; Schneider et al. 2005; Downs
and Wirminghaus 2010; Jacobsen et al. 2010; Pietersen et al. 2013; Ohler and Frétey
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Table 9. Overview of the Mozambique amphibian and reptile collections of IICT.

Family Genus Species Localities — Accession b Refe es | Numb
(* denotes a type specimen) of
specimens
AMPHIBIANS
ANURA Duméril, 1806
Pipidae Gray, 1825 |  Xenopus Wagler, Xenopus muelleri | Porto Henrique — IICT/A 1-9/1948, 10-19/1948; | Manacas 50
1827 (Peters, 1844) Chizizira — IICT/A 1/1965; Gorongosa — IICT/A (1950);
4411955, 49-54/1955, 69-76/1955, 85-90/1955; Ruas
Canicado, B.T.L. vivarium — IICT/A 42-42/1963, (2002b)
278-283/1955; Mozambique [undetermined
locality] — IICT/A 38-39/1966
Bufonidae (Gray, | Schismaderma Smith, | Schismaderma Guenguela stream, Chibuto — IICT/A 185— Managas 19
1825) 1849 carens (Smith, 189/1948, 209/1948; Matola — IICT/A 252— (1950),
1848) 255/1948; Moamba — IICT/A 171-179/1948 Ruas
(2002b)
Sclerophrys Tschudi, Sclerophrys Boane — IICT/A 10/1963, 21/1963, 35/1948, Managas 81
1838 garmani (Meek, 38/1948, 59/1948, 61/1948, 67/1948, 69/1948; (1950);
1897) Canicado, watering channel — IICT/A 24-32/1963, Ruas
89/1963, 91/1963, 103/1963, 106/1963; Canicado | (2002b)
—IICT/A 60/1963; Centro Social — IICT/A
114/1963; Guenguela stream, Chibuto — IICT/A
190-215/1948; Guija — IICT/A 81-83/1963;
Manhica — IICT/A 257/1948; Maqueze — IICT/A
239-245/1948; Moamba — IICT/A 180/1948;
Mucomaze — IICT/A 22-33/1948; Porto Henrique
—IICT/A 39/1948, 286/1948; Lagoa de S.
Matinho — IICT/A 315-318/1955 Mozambique
[undetermined locality] — IICT/A Moz3
Sclerophrys Centro Social — IICT/A 5/1964; Chizizira — IICT/A| Managas 83
gutturalis (Power, 18-20/1966; Dondo — IICT/A 163-166/1948; (1950);
1927) Gorongosa — IICT/A 7-19/1955, 78/1955, Ruas
82-83/1955, 95-96/1955, 118-123/1955, 144~ (2002b)
14711955, 152-156/1955, 171-175/1955; Guija —
IICT/A 80/1963; Mauele — IICT/A 79-102/1948;
Sussundenga — IICT/A 30-31/1966, 36/1966;
Mozambique [undetermined locality] — IICT/A
67A/1948, 309-315/1955, Moz4
Sclerophrys pusilla Chizizira — IICT/A 33-34/1966; Gorongosa — Ruas 7
(Mertens, 1937) 1ICT/A 97-100/1955, 157/1955 (2002b)
Sclerophrys sp. Licungo river — IICT/A Moz1; Mozambique 3
[undetermined locality] — IICT/A 308/1955
Microhyliidae Phrynomantis Peters, Phrynomantis Lagoa Chicungue, Bilene — IICT/A 320/1955 Ruas 1
Giinther, 1858 1867 bifasciatus (Smith, (2002b)
(1843) 1847)
Brevicipitidae Breviceps Merrem, Breviceps Manbhica — IICT/A 68/1948; Ponta do Ouro — Managas 2
Bonaparte, 1850 1820 mossambicus TICT/A 34/1948 (1950);
Peters, 1854 Ruas
(2002b)
Hemisotidae Cope, | Hemisus Giinther, Hemisus Mozambique [undetermined locality] — IICT/A Ruas 1
1867 1859 marmoratus 258/1948 (2002b)
(Peters, 1854)
Hyperoliidae Hyperolius Rapp, Hyperolius Chimoio — IICT/A 74-75/1948; Manhica — IICT/A| Managas 12
Laurent, 1943 1842 marmoratus Rapp, | 249-250/ 1948, 54-57/1948, 72/1948; Gorongosa |  (1950)
1842 —IICT/A 20/1955; Mozambique [undetermined
locality] — IICT/A 298/1955, Moz2
Hyperolius sp. Maluana — IICT/A 69/1963; Gorongosa — IICT/A 2
4511955
Hyperolius Boane — IICT/A 22/1963; Chimoio — IICT/A 8
tuberilinguis 25-29/1966; Ulongué — IICT/A 162/1948;
Smith, 1849 Gorongosa — IICT/A 48/1955
Ptychadenidae Prychadena Prychadena guibei Gorongosa — [ICT/A 55/1955 1
Dubois, 1987 Boulenger, 1917 Laurent, 1954
Prychadena Manhica — IICT/A 62-63/1948; Magaiza, Managas 63
mascareniensis Panda — IICT/A 246/1948; Mauele — IICT/A (1950);
(Duméril & 103-140/1948, 142-161/1948; Pafuri — IICT/A Ruas
Bibron, 1841) 7711948; Mozambique [undetermined locality] — (2002b)

1ICT/A 289/1955
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Family Genus Species Localities — Accession b Ref Numb
(* denotes a type specimen) of
specimens
Ptychadenidae Prychadena Prychadena Gorongosa — [ICT/A 56-68/1955, 133-137/1955, Ruas 19
Dubois, 1987 Boulenger, 1917 oxyrhynchus 161/1955 (2002b)
(Smith, 1849)
Ptychadena Mucomaze — IICT/A 21/1948; Gorongosa — Ruas 2
taenioscelis IICT/A 295/1955 (2002b)
Laurent, 1954
Phrynobatrachidae Phrynob hus Ph hus Pafuri — [ICT/A 76/1948, 78/1948; Umbeluzi — Ruas 3
Laurent, 1941 Giinther, 1862 mababiensis 1ICT/A 297/1955 (2002b)
FitzSimons, 1932
Phrynobatrachus | Namaacha — IICT/A 41/1948, 43/1948, 45/1948, Ruas 12
natalensis (Smith, 49-52/1948; Lud (Ile) river — IICT/A 1-2/1955 (2002b)
1849)
Pyxicephalidae Amietia Dubois, Amietia angolensis Gorongosa — IICT/A 3-6/1955, 21-41/1955, Ruas 83
Bonaparte, 1850 1987 (Bocage, 1866) 4711955, 91-94/1955, 101-131/1955, (2002b)
138-143/1955, 148-151/1955, 158-160/1955,
167-170/1955, 272-275/1955, 284-28871955;
Mozambique [undetermined locality] - IICT/A
29A/1955, Moz5
Cacosternum Cacosternum Gorongosa Mount — IICT/A 225/1955 Ruas 1
Boulenger, 1887 cf. boettgeri (2002b)
(Boulenger, 1882)
Cacosternum Gorongosa — IICT/A 42/1955 Ruas 1
cf. nanum (2002b)
(Boulenger, 1887)
Pyxicephalus Tschudi, | Pyxicephalus edulis Canicado — IICT/A 90/1963, 92-93/1963; Ruas 14
1838 Peters, 1854 Canigado, watering channel — IICT/A 101— (2002b)
109/1963; Chibuto — IICT/A 181-182/1948;
Namaacha — IICT/A 40/1948; Mozambique
[undetermined locality] — 286A/1955
Strongylopus Tschudi, Strongylopus Gorongosa Mount — IICT/A 176-197/1955 Ruas 22
1838 rhodesianus (2002b)
(Hewitt, 1933)
Tomapterna Duméril Tomopterna Manhica — IICT/A 60/1948, 256/1948 Ruas 2
& Bibron, 1841 marmorata Peters, (2002b)
1854
Ranidae Batsch, Amni Dubois, | A a darlingi Umbeluzi — IICT/A 291-294/1955 Ruas 4
1796 199 (Boulenger, 1902) (2002b)
Rhacophoridae Chiromantis Peters, Chiromantis | Chicualacuala — IICT/A 73/1948; Enchisa — IICT/A| Managas 35
Hoffman, 1932 1854 xerampelina Peters, | 20/1948; Manhica — IICT/A 251/1948; Maqueze — | (1950);
[1858] 1854 IICT/A 216-232/1948, 234-238/1948; Limpopo Ruas
river margins — IICT/A 61-66/1963, 74/1963; (2002b)
Moamba — IICT/A 168-170/1948
TOTAL NUMBER OF AMPHIBIAN SPECIMENS 532
REPTILES
CROCODYLIA Gmelin, 1789
Crocodylidae Crocodylus Laurenti, | Crocodylus niloticus Nhaluiro — IICT/R 13-16/1971 4
Cuvier, 1808 1768 Laurenti, 1768
SQUAMATA Oppel, 1811
Gekkonidae Gray, | Afroedura Loveridge, Afroedura Viola, Mazowe River Bridge — IICT/R/DB UM Broadley 1
1825 1944 loveridgei Broadley, 3992 (1963)
1963
Chondrodactylus Chondrodactylus | Guenguela stream, Chibuto — IICT/R 1345/1948; | Managas 5
Peters, 1870 turneri (Gray, Enchisa — IICT/R 178/1948; Magaiza, Panda — (1952)
1864) IICT/R 1638-1640/1948
Hemidactylus Hemidactylus Chibuto — IICT/R 1320-1322/1948; Mauele — Managas 10
Goldfuss, 1820 mabouia (Moreau |IICT/R 1582/1952; Nhaluiro — IICT/R 8-10/1971; (1952)
de Jonnes, 1818) Gorongosa — IICT/R 114/1955, 148-149/1955
Homapholi Homaphali Homoine — [ICT/R 111/1963 1
Boulenger, 1885 wahlbergii (Smith,
1849)
Lygodactylus Gray, Lygodactylus Gorongosa — IICT/R 7-8/1955, 14/1955, 16/1955, | Manacas 16
1864 capensis (Smith, 115/1955, 146-149/1955, 153A/1955; Lifidzi, (1952,
1849) Angénia — IICT/R 132A/1948, 1782-1783/1948; 1961)

Manhica — IICT/R 644-646/1948;
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Family Genus Species Localities — Accession b Ref Numb
(* denotes a type specimen) of
specimens
Amphisbaenid Monapeltis Smith, Monopeltis Manhica — IICT/R 532-538/1948 Managas 8
Gray, 1825 1848 sphenorhynchus (1954)
(Peters, 1879)
Zygaspis Cope, 1885 | Zygaspis violacea Manhiga — IICT/R 524-531/1948, 1747/1948 Managas 9
(Peters, 1854) (1954)
Varanidae Varanus Merrem, Varanus Canicado — IICT/R 39-1963 1
Hardwicke & Gray, 1820 exanthematicus
1824 (Bosc, 1792)
Lacertidae Heliobolus Fitzinger, | Heliobolus lugubris Pafuri — IICT/R 727/1948 Managas 1
Bonaparte, 1831 1843 (Smith, 1938) (1961)
Nucras Gray, 1838 | Nucras cf. holubi | Boane — IICT/R 52/1963; Gorongosa — IICT/R Managas 10
(Steindachner, 36/1955, 131/1955, 137-138/1955; Lifidzi, (1952,
1882) Angénia — IICT/R 1792-1795/1948; Namaacha — 1961
IICT/R 400/1948
Scincidae Cuvier, Acontias Cuvier, Acontias Mauele — IICT/R 1023/1948, 1151-1152/1948, Managas 5
1808 1816 [1817] aurantiacus 1196/1948, 1199/1948 (1954)
(Peters, 1854)
Mochlus Guinther, | Mochlus sundevalli | Mauele — IICT/R 1164-1167/1948, 1581/1948; Managas 6
1864 (Smith, 1849) Gorongosa — IICT/R 28/1955 (1952,
1961)
Panaspis Cope, 1868 | Panaspis wahlbergii Lifidzi, Angénia — IICT/R 1790-1791/1948 Managas 2
(Smith, 1849) (1952)
Scelotes Fitzinger, Scelotes arenicola Mauele — IICT/R 1153-1156/1948, 1200— Managas 7
1826 (Peters, 1854) 1202/1948 (1954)
Trachylepis Fitzinger, Trachylepis Gorongosa — IICT/R 116/1955 1
1843 boulengeri
(Sternfeld, 1911)
Trachylepis depressa Mauele — IICT/R 1584/1948 Managas 1
(Peters, 1854) (1952)
Trachylepis Nhandare river margins, Gorongosa — IICT/R Managas 23
margaritifera | 10-13/1955, 13A/1955; Nhandare river, Gorongosa | (1952,
(Peters, 1854) —IICT/R 30-31/1955; Namaacha — [ICT/R 1961)
348/1948, 414-415/1948, 441-449/1948;
Nhaluiro — IICT/R 4/1971, 7/1971; Sussundenga —
IICT/R 10-11/1955
Trachylepis sp. Mauele — IICT/R 1582/1948; Porto Henrique — 2
IICT/R 235/1948
Trachylepis striata Boane — IICT/R 14/1963, 16/1963, 45/1963, Managas 135
(Peters, 1844) 51/1963, 53-54/1963; Canicado, watering (1952,
channel — IICT/R 59/1963; Chibuto, Ribeira de 1961)
Guenguela — [ICT/R 1354-1357/1948; Dondo
—IICT/R 911/1948; Lifidzi, Angénia — IICT/R
132C/1948; Limpopo river Dam — IICT/R
33-34/1963; Manhica — IICT/R 561-613/1948,
1692-1694/1948, 1719/1948, 1744/1948,
1962-1964/1948; Maqueze, Alto Changane —
IICT/R 1504-1515/1948; Mauele — IICT/R
1024-1032/1948, 1160-1162/1948, 1184~
1192/1948; Moamba — IICT/R 1297-1298/1948,
1323/1948; Mutuali — IICT/R Moz10; Nhaluiro
—IICT/R 1-3/1971, 5-6/1971; Sao Martinho do
Bilene — IICT/R 178/1955; road between Inhassoro
and Vilanculos — IICT/R 2/1955; Sussundenga —
IICT/R 17/1964; Umbeluzi — IICT/R 1-6/1963;
Gorongosa — IICT/R 32-33/1955, 87-92/1955
Trachylepis varia | Enchisa — IICT/R 179/1948; Gorongosa Mount Managas 17
(Peters, 1867) —IICT/R 144/1955; Gorongosa — IICT/R 34— (1952,
35/1955, 117/1955, 144/1955; Lifidzi, Angénia — 1961)
IICT/R 1789/1948, 1789A/1948; Mauele — IICT/R
1163/1948, 1588/1948; Namaacha — [ICT/R
417/1948
Cordylidae Smaug Stanley, Smaug Gorongosa — IICT/R 29/1955 1
Mertens, 1937 Bauer, Jackman, mossambicus
Branch & Mouton (FitzSimons,
(2011) 1958)
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Family Genus Species Localities — Accession b Ref Numb
(* denotes a type specimen) of
specimens
Cordylidae Platysaurus Smith, Platysaurus Namaacha — IICT/R 418-420/1948, 450— Managas 9
Mertens, 1937 1844 intermedius 454/1948; 15 mls SE of Manica — IICT/R/DB (1952)
wilhelmi Hewitt, UM 3579
1909
Platysaurus 14 mls west of Morrumbala — IICT/R/DB UM Broadley 1
maculatus 7981 (1965)
lineicauda
Broadley, 1965
Platysaurus Mitucué Mountains — IICT/R/DB UM 8064, 8071 | Broadley 2
maculatus (1965)
maculatus
Broadley, 1965
Gerrhosauridae Gerrhosaurus Gerrhosaurus Gorongosa — IICT/R 59-60/1955; 124/1955, Managas 8
Fitzinger, 1843 Wiegmann, 1828 Sflavigularis 127/1955, 156/1955; Manhica — IICT/R (1952,
Wiegmann, 1828 1691/1948; Mutuali — IICT/R 1/1953; 1961)
Mozambique [undetermined locality] — IICT/R
Moz12
Matobosaurus Bates Matobosarus Centro Social — IICT/R 6/1965; Gorongosa — Managas 5
& Tolley, 2013 validus (Smith, IICT/R 39/1955, 121/1955; Nhandare river (1961)
1849) margins, Gorongosa — IICT/R 9/1955; Namaacha
—IICT/R 416/1948
Tetradactylus Tetradactylus cf. Meponda - IICT/R Moz6 2
Merrem, 1820 ellenbergeri (Angel,
1922)
Agamidae Gray, Acanthocercus A hocercus Boane — IICT/R 17/1963; Canicado, B.T.L. Managas 57
1827 Fitzinger, 1843 atricollis (Smith, vivarium — [ICT/R 69-70/1963, Moz16; (1952)
1849) Guenguela stream, Chibuto — IICT/R 1326—
1344/1948, 1429-1436/1948; Guijd — IICT/R
964-966/1948; Inharrime — IICT/R 110/1963;
Manhica - IICT/R 553-560/1948; Maqueze, Alto
Changane — IICT/R 1499-1500/1948; Limpopo
river margins — IICT/R 79/1963; Namaacha —
TICT/R 349-413/1948; Sussundenga — IICT/R
39/1966
Agama Daudin, Agama armata Lifidzi, Angénia — IICT/R 132B/1948, 1784~ Managas 20
1802 DPeters, 1855 1788/1948; Manhica — IICT/R 1695/1948; Mauele (1952)
—IICT/R 1204-1212/1948; Sussundenga — IICT/R
16-22/1966
Agama mossambica | Centro Social — IICT/R 7/1964; Dondo — IICT/R | Managas 41
Peters, 1854 898-904/1948; Gorongosa — IICT/R 5-6/1955, (1961)
18-26/1955, 61/1955, 64-70/1955, 93-97/1955,
111-113/1955, 128-129/1955, 132-134/1955,
139-141/1955
Agama kirkii Centro Social — IICT/R 8-9/1964; Sussundenga 9
Boulenger, 1885 TICT/R 2-4/1964, 12-15/1966
Ch leonid Ch leo Laurenti, | Chamaeleo dilepis | Boane — IICT/R 12-13/1963, 15/1963; Canicado Managas 81
Gray, 1825 1768 Leach, 1819 IICT/R 67-68/1963, 84-85/1963, 95-97/1963; (1952,
Gorongosa — IICT/R 471955, 27/1955, 1961)
71-80/1955, 81A/1955, 82/1955, 98-99/1955,
100-102/1955, 108-110/1955, 122/1955,
125-126/1955, 161-165/1955, 166-167/1955;
Guenguela stream, Chibuto — IICT/R 1346~
1353/1948, 1354A/1948, 1356A/1948, 1426~
1428/1948, 1439-1440/1948; Guiji — IICT/R
37-38/1948, 58/1963, 71/1963, 115/1963; Lifidzi,
Angénia — IICT/R 1796-1800/1948; Manhica
IICT/R 1801/1948, 614/1948, 616-620/1948,
642/1948; Matola — IICT/R 20/1963; Mocuba
—IICT/R 3A/1955; Sao Martinho do Bilene —
IICT/R 174-177/1955
Chamaceleo gracilis Mozambique [undetermined locality] — IICT/R 1
Hallowell, 1844 Moz17
Rhamphol Rhamphol Gorongosa — IICT/R 145/1955 1
Giinther, 1874 gorongosae

Broadley, 1971
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Family Genus Species Localities — Accession b Ref Numb
(* denotes a type specimen) of
specimens
SERPENTES
Typhlopid Afrotyphlops Broadley Afrotyphlops Mauele — IICT/R 1157-1159/1948 3
Merrem, 1820 & Wallach, 2009 of. fornasinii
(Bianconi, 1849)
Afrotyphlops cf. Chizizira — IICT/R 38/1966; Nhaluiro — IICT/R 3
mucruso (Peters, 1A/1971; Pafuri — IICT/R Moz26
1854)
Afrotyphlops Meponda — IICT/R Moz5; Nova Mambone 3
cf. schlegelii — IICT/R Moz3; presumably Mozambique
(Bianconi, 1849) [undetermined locality] — IICT/R Moz25
Leptotyphlops Leptotyphlops Cafumpe — IICT/R 63/1948 Managas 1
Fitzinger, 1843 incongnitus (1954)
(Broadley &
Watson, 1976)
Viperidae Oppel, Bitis Gray, 1842 Bitis arietans Gorongosa — IICT/R 17/1955, 40A/1955, Managas 11
1811 (Merrem, 1820) 43-44/1955, 150/1955; Govuro IICT/R 5/1956; (1959)
Manhica IICT/R 797/1948; Tchizigine —
IICT/R 10/1964; Ulongué — IICT/R 103/1948;
Mozambique [undetermined locality] — IICT/R
Moz7, Moz8
Causus Wagler, 1830 | Causus defilippii | Chimoio — IICT/R 35/1966; Gorongosa — IICT/R | Managas 4
(Jan, 1863) 49/1955, 82-83/1955 (1959)
Causus cf. Metengo Balama — IICT/R 2/1949 Managas 1
rhombeatus (1959)
(Lichtenstein,
1823)
Lamprophiidae Amblyodipsas Peters, Amblyodipsas Mauele — IICT/R 948/1948, 1150/1948 Managas 2
Fitzinger, 1843 1857 microphthalma (1959)
(Bianconi, 1852)
Amblyodipsas Nova Mambone — IICT/R 2/1956 1
polylepis (Bocage,
1873)
Aparallactus Smith, Aparallactus Mauele — IICT/R 1012/1948, 1194/1948; 4
1849 capensis Smith, | Sussundenga — IICT/R 16/1964; Porto Henrique —
1849 IICT/R 1642/1948
Aparallactus Gorongosa — IICT/R 54/1955 Managas 1
lunulatus (Peters, (1959)
1854)
Atractaspis Smith, | Atractaspis bibronii Gorongosa — [ICT/R 57/1955 1
1849 Smith, 1849
Boaedon Duméril, | Boaedon capensis Boane — IICT/R 8-9/1963; Manhica — IICT/R Managas 12
Bibron & Duméril, | Duméril, Bibron 1682/1948, 1684/1948, 1687/1948; Mauele (1959)
1854 & Duméril, 1854 —IICT/R 1248/1948; Namaacha — IICT/R
460/1948; Gorongosa — IICT/R 62/1955,
106/1955, 143/1955; Ulongué — IICT/R 1/1947;
Mozambique [undetermined locality] — IICT/R
40/1967
Boaedon sp. Pafuri — IICT/R Moz11 1
Limaformosa Limaformosa Chibuto — IICT/R 1425/1948 Managas 1
Broadley, Tolley, capensis (Smith, (1959)
Conradie, 1847)
Wishart, Trape,
Burger, Kusamba,
Zassi-Boulou &
Greenbaum, 2018
Lycophidi Lycophidi Gorongosa — IICT/R 56/1955 Manacas 1
Fitzinger, 1843 capense (Smith, (1959)
1831)
Psammaophis Boie, Psammaophis Boane — IICT/R Mozl; Gorongosa — IICT/R Managas 14
1825 mossambicus 47/1955; Manhica — IICT/R 1685-1686/1948; (1959)
Peters, 1882 Maputo — IICT/R 241/1948; Mauele — IICT/R
157/1948, 1015/1948; Nova Mambone — IICT/R
711955; Sao Martinho do Bilene — [ICT/R Moz
14-15; Mozambique [undetermined locality] —
IICT/R Moz9, 21-23
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Family Genus Species Localities — Accession b Ref Numb
(* denotes a type specimen) of
specimens
Lamprophiidae Psammopbhis Boie, Psammophis Inhassoro — IICT/R 3/1955; Gorongosa — IICT/R | Managas 9
Fitzinger, 1843 1825 orientalis Broadley, 48/1963, 84-86/1955, 160/1955; Nhaluiro (1959)
1977 —IICT/R 2/1971; Nova Mambone — IICT/R
12/1956
P phyl: P phylax Metengo Balama — IICT/R 3/1949; Mozambique Managas 2
Fitzinger, 1843 tritaeniatus [undetermined locality] — IICT/R 252 (1959)
(Giinther, 1868)
Xenocalamus Xenocalamus Manhica - IICT/R 1589/1948, 1688/1948 Managas 2
Giinther, 1868 bicolor lineatus (1952,
Roux, 1907 1959)
Elapidae Boie, Aspidelaps Fitzinger, | Aspidelap Mauele — IICT/R 1174/1948 Managas 3
1827 1843 Smith, 1849 (1961)
Dendroaspis Schlegel, Dendroaspis Sao Martinho do Bilene — IICT/R 70A/1955 1
1848 angusticeps (Smith,
1849)
Dendroaspis Maputo — IICT/R 173/1955; Mozambique 2
pobylepis Giinther, [undetermined locality] — IICT/R 88/1948
1864
Elapsoidea Bocage, Elapsoidea Guijd - IICT/R 969-1948; Mauele — IICT/R 2
1866 boulengeri 1193/1948, 1218/1948
Boettger, 1895
Elapsoidea Mauele — IICT/R 1218/1948 1
sundevallii Smith,
1848
Naja Laurenti, 1768 |  Naja annulifera Moamba — IICT/R 1278/1948; Mozambique 2
Peters, 1854 [undetermined locality] — IICT/R Moz9
Naja mossambica Chinde - IICT/R 4/1949; Gorongosa — IICT/R Managas 2
Peters, 1854 38/1955 (1959)
Colubridae Oppel, Crotaphopelti Crotaphoep Mauele — IICT/R 1276/1948; Nova Mambone Managas 11
1811 Fitzinger, 1843 hotamboeia — IICT/R 3/1956; Porto Henrique — IICT/R (1959)
(Laurenti, 1768) 1641/1948; Sao Martinho do Bilene — IICT/R
170/1955; Gorongosa — IICT/R 46/1955,
53/1955, 55/1955, 81/1955, 105/1955, 119/1955;
Mozambique [undetermined locality] — IICT/R
Moz18
Dasypeltis Wagler, | Dasypeltis scabra Magqueze, Alto Changane — IICT/R 1501/1948 Managas 1
1830 (Linnaeus, 1758) (1959)
Dipsadoboa Giinther, | Dipsadoboa aulica | Chibuto — IICT/R 1324/1948; Nova Mambone — Managas 2
1858 (Giinther, 1864) IICT/R 1A/1956 (1959)
Dispholidus Dispholicus typus | Chibuto — IICT/R 1422-1423/1948; Gorongosa — | Managas 10
Duvernoy, 1832 (Smith, 1828) | IICT/R 45/1955, 107/1955, 118/1955, 136/1955; (1959)
Guenguela stream, Chibuto — IICT/R 1424/1948;
Manhiga — I[ICT/R 1683/1948; Nova Mambone
— IICT/R 2A/1948; Sao Martinho do Bilene —
IICT/R 171/1955;
Philothamnus Smith, | Philothamnus Angénia — IICT/R 5/1949; Gorongosa — IICT/R 8
1840 angolensis Bocage, | 45A/1955, 58/1955, 130/1955, 154/1955, 157—
1882 158/1955; Mozambique [undetermined locality]
— IICT/R Moz20
Philothamnus Chizizira — IICT/R 15/1964; Gorongosa — IICT/R | Managas 6
hoplogaster 123/1956, 153/1956, 155/1956, 159/1956; Nova (1959)
(Giinther, 1863) Mambone — IICT/R 1/1956
Philothamnus Chizizira — IICT/R 11/1964; Gorongosa — IICT/R | Managas 8
semivariegatus 103/1955; Meponda, Niassa lake — IICT/R Moz2; (1959)
(Smith, 1840) Meponda — IICT/R Moz4; Nova Mambone —
IICT/R 4/1956; Sussundenga — IICT/R 14/1964;
Mozambique [undetermined locality] - IICT/R
A/1948, Moz24
Telescopus Wagler, Telescopus Nova Mambone — IICT/R 8/1956; Pafuri — [ICT/R 2
1830 semiannulatus 725/1948
Smith, 1849
Thelotornis Smith, | Thelotornis capensis| ~ Gorongosa — IICT/R 50-51/1955, 130A/1955, 5
1849 Smith, 1849 151-152/1955
Natricidae Natriciteres Natriciteres Gorongosa — IICT/R 52/1955, 120/1955; Tchizine | Managas 3
Bomaparte, 1838 Loveridge, 1953 olivacea (Peters, —I[ICT/R 12/1964 (1959)

1854)

TOTAL NUMBER OF REPTILES SPECIMENS

649
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Table 10. Gazetteer of Mozambique localities of IICT specimens. Latitude and longitude decimal coor-

dinates are presented in WGS-84 projection.

Province Verbatim locality Current locality Latitude and Uncertainty | Elevation | Number
Longitude (meters) (meters) | of taxa/
records
Gaza Alferes Chamusca, canal de rega Canicado [or Canicado, -24.49750, 33.01333 9059 34 7138
(Guijd) [or Viveiro de B.T.L., watering channel; or Canicado,
Guijd, Alferes Chamusca) B.T.L. vivarium]
Gaza Barragem do Rio Limpopo Limpopo river Dam -24.384942, 32.862182 3182 36 172
Gaza Chibuto Chibuto -24.689738, 33.538492 3660 104 519
Gaza Chicuala-Cuala Chicualacuala [a.k.a Eduardo {-22.079167, 31.678611 3036 456 1/1
Mondlane]
Gaza Guijd Guijd -24.418921, 32.901765 11027 36 5/13
Gaza Ribeira de Guenguela, Chibuto Guenguela stream, Chibuto -24.69473, 33.520468 3113 22 7179
Gaza Maquese Maqueze -24.279167, 33.566667 3036 23 2/29
Gaza Magquese (Alto Changane) Magqueze, Alto Changane -23.394722, 33.831389 3996 57 3/15
Gaza Margens do Rio Limpopo Limpopo river margins -25.19361, 33.52583 3036 8 2/8
Gaza Pafuri [or Mabaga (Pafuri)] Pafuri -22.453056, 31.332778 500 223 6/7
Inhambane Govuro Govuro -21.33047, 34.59716 3036 127 1/1
Inhambane Homoine Homoine -23.884444, 35.151389 3036 108 1/1
Inhambane Inharime Inharrime -24.476944, 35.030278 3036 39 1/1
Inhambane Inhassoro Inhassoro -21.534722, 35.202222 3036 42 1/1
Inhambane Magaiza (Panda) Magaiza, Panda -23.847222, 34.199444 2639 108 2/4
Inhambane Mauele Mauele [undetermined locality] - - - 20/149
Inhambane Mambone Nova Mambone -20.988056, 35.022222 500 5 10/10
Inhambane Panda Panda -24.063333, 34.730278 7220 160 1/1
Inhambane Inhassoro, Vilanculos road between Inhassoro and  |-21.803504, 35.117303 27302 23 11
Vilanculos
Inhambane S. Martinho de Bilene Sao Martinho do Bilene / -25.281111, 33.253889 10000 21 8/16
Lagoa Sao Martinho / Lagoa
Chicungue, Bilene
Manica 15 mls SE of Vila Manica, PE.A. |15 mls SE of Vila Manica, PE.A. |-18.933332, 32.877127 1000 700 1/1
Manica Chimoio [or Vila Perry] Bengo, Chimoio -19.110117, 33.462887 4772 715 3/8
Manica Cafumpe Cafumpe -19.101389, 33.570278 765 715 1/1
Manica Chizizira [or Posto Piscicola Chizizira -19.448611, 33.297222 3433 536 6/9
Chizizira]
Manica Sussundenga Sussundenga -19.403889, 33.290278 3036 600 8/20
Maputo Boame [or Boane] Boane -26.041667, 32.325278 3036 51 8/24
Maputo Centro Social Centro Social [undetermined - - - 516
locality]
Maputo Echisa (Maputo) Alto Enchisa -26.329907, 32.264797 4298 47 3/3
Maputo Maluana Maluana -25.495, 32.654167 2000 62 1/1
Maputo Manhica Manhica -25.402222, 32.807222 6500 22 19/121
Maputo Lourengo Marques Maputo -25.965278, 32.589167 | 7000 21 2/2
Maputo Matola Matola -25.962222, 32.458889 7317 42 2/6
Maputo Mohamba [or Mohamba, Moamba -25.596111, 32.243333 3036 112 6/18
Chibuto, or Moamba]
Maputo Mucomaze, Maputo Mucomaze -26.733333, 32.816667 3036 30 2/13
Maputo Namaacha Namaacha -25.982624, 32.027959 3036 575 9/40
Maputo Porto Henrique, Maputo [or Porto Henrique -26.3, 32.348889 1000 32 5/24
Porto Henriques]
Maputo Ponta do Ouro, Maputo Ponta do Ouro -26.842778, 32.896944 1807 34 1/1
Maputo Umbeluzi Umbeluzi -26.028333, 32.39 1977 16 3/11
Nampula Mutuali Mutuali -14.870556, 37.004444 4000 587 2/2
Niassa Meponda, Lago Niassa Meponda, Lago Niassa -13.421667, 34.871667 2071 476 11
Niassa Meponda Meponda -13.421667, 34.871667 3036 483 3/3
Niassa Mitucué Mountains, Niassa Mitucué Mountains -14.731545, 36.66941 5311 1136 1/2
Sofala Dondo Dondo -19.609444, 34.743056 1787 55 3/10
Sofala Margens do Rio Nhandare, Nhandare river margins, -18.74608, 34.05541 35862 205 2/8
Gorongosa [or Vila Paiva de Gorongosa [or Nhandare river,
Andrada, Rio Nhantare] Gorongosa)
Sofala Serra da Gorongosa Mount Gorongosa -18.41098, 34.086773 13178 1487 3124
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Province Verbatim locality Current locality Latitude and Uncertainty | Elevation | Number
Longitude (meters) | (meters) | of taxa/
records
Sofala Vila Paiva de Andrada [or Gorongosa -18.684092, 34.070301 1815 372 40/331
Gorongosa)
Tete Angénia Angénia -14.715833, 34.373056 40000 1250 1/1
Tete Fumo- Chide, Angénia Chidé -14.619722, 34.085278 460 1147 1/1
Tete Lifidzi (Angénia) Lifidzi, Angénia -14.55, 34.233333 1800 1250 7123
Tete Metengo, Balama, Angénia Metengo Balama -14.848056, 34.526111 2000 1370 2/2
Tete Nhaluiro [or Nhaluiro Velho, or Nhaluiro -15.543889, 31.909722 3036 481 6/16
Ribeira Nhaluiro]
Tete Vila Coutinho Ulongué -14.574444, 34.306111 3036 1295 3/3
Tete Viola (Mazoe River Bridge), Viola, Mazowe River Bridge | -16.53173, 33.428165 3036 173 1/1
PE.A.
Zambézia 14 mls west of Morrumbala 14 mls west of Morrumbala  |-17.354788, 35.472782 1000 309 1/1
Zambézia Mocuba Mocuba -16.845556, 36.964167 1439 148 1/1
Zambézia Rio Licungo Licungo river [undetermined - - - 1/1
locality]
Zambézia Rio Lud (Ile) Lud (Ile) river -15.92, 37.119167 6000 415 1/2
Tchizine Tchizine [undetermined - - - 1/1
locality]
Tchizigine Tchizigine [undetermined - - - 1/1
locality]
Mogambique Mozambique [undetermined - - - 15/30
locality]
Presumably Mozambique - - - 2/2
30°E 35°E 40°E
10°S 1 1
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Figure 13. Distribution of the Mozambique localities represented in the IICT herpetological collections.
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2014; Pietersen 2014; Weinell et al. 2017). Currently, the Mozambican herpetofauna
comprises more than 100 amphibians and 294 reptiles (Frost 2021; Bates 2018).

The collection comprises 1181 specimens (532 amphibians and 649 reptiles), 26 spe-
cies of amphibians, and 70 species of reptiles and two subspecies (Table 9), correspond-
ing to approximately 26% of the known taxa for the country. The amphibian collection
comprises representatives of 11 families and 16 genera, all anurans. The families Bufo-
nidae, Pyxicephalidae, and Ptychadenidae are the best represented with 193, 125, and
85 specimens, respectively. The reptile collection comprises representatives of 16 families
and 50 genera, all squamates, with the exception of four juvenile specimens of Crocodylus
niloticus Laurenti, 1768. The families Scincidae, Agamidae, and Chamacleonidae are the
best represented in the collection with representatives of all taxa known from the country
with 199, 127, and 83 specimens, respectively. Lamprophiidae is the family with the
greatest diversity of species (13), followed by the Scincidae (10) and Colubridae (9).

Geographically, these specimens are from 62 different localities distributed in the
nine provinces of the country (Table 10; Fig. 13). The temporal range of collecting
events is from 1947 to 1971, although the majority of the specimens were collected
in 1948 and 1955. The main contributors to the collections were Fernando Frade and
his team during the Scientific Mission to Mozambique, and Marques da Silva (dates
of birth and death unknown) from the Trypanosomiasis Eradication Mission. Several
specimens were also collected by staff of the Zootechnical Post in Angonia.

The collection was primarily studied and published on by Sara Managas resulting
in four publications (Managas 1950b, 1954, 1959, 1961a), while Clara Ruas published
a paper focused on the amphibians (Ruas 2002b). In 1965 the Zimbabwean herpetolo-
gist, Donald G. Broadley (1932-2016) described two new species of Platysaurus, the
Spotted Flat Lizard, Platysaurus maculatus maculatus (two paratypes) and the Striped
Tail Flat Lizard, Platysaurus maculatus lineicauda (one paratype), based on some speci-
mens from this collection (Broadley 1965). The previously unpublished specimens of
Wilhelm’s Flat Lizard, Platysaurus intermedius wilhelmi Hewitt, 1909, represent the
first records for the subspecies in Mozambique.

Globally, this is the largest collection of amphibians and reptiles from Mozam-
bique with 1168 specimens, followed by those of the TM with 847, the MCZ with
643, and the MNHN with 510 (data retrieved from GBIEorg in February 2021).
Other specimens exist in several other museums, with numbers ranging from 132 to
456 specimens per collection (data retrieved from GBIForg in February 2021).

The dataset of this collection is available at GBIF (Cerfaco and Marques 2018d;
https://www.gbif.org/dataset/3c66c8f5-a981-46ea-8b0f-6ae44£799220).

Macau collection

The most comprehensive account of the herpetofauna of China was provided by
Zhao and Adler (1993), listing a total of 661 species. Since then, that number almost
doubled and new species are being described every year (Murphy 2016; Kai et al.
2020). However, works dedicated to the herpetofauna of Macau are scarce (e.g., Barros
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Table I 1. Overview of the Macau amphibian and reptile collections of IICT.
Family Genus Species Localities — Accession number References | Number
(* denotes a type specimen) of
specimens
AMPHIBIANS
URODELA Duméril, 1806
Cryptobranchidae | Andrias Tschudi, | Andrias sligoi Bought in a market [undetermined locality] - IICT/A | Dias et al. 2
Fitzinger, 1826 1837 (Boulenger, A-B/1988 (1994)
1924)
ANURA Duméril, 1806
Bufonidae (Gray, Duttaphrynus Duttaphrynus Cheoc Van — IICT/A 21-22/1989; Hac-S4 barracks Mendes et 151
1825) Frost, Grant, melanostictus | road — IICT/A 81-88/1989, 154-161/1989; Old Military | al. (1994a)
Faivovich, Bain, (Schneider, Road — [ICT/A 89-100/1989; Hac-Sa — 12/1988,
Haas, Haddad, 1799) 31/1988, 19-20/1089, 37-43/1989, 153/1989, 165/1989,
de S4, Channing, 183-195/1989; former N°1 post of Maritime Delegation
Wilkinson, —IICT/A 13/1989, 32/1989, 61-62/1989, 65-70/1989,
Donnellan, 164/1989; Maritime Delegation road — IICT/A 1-6/1989;
Raxworthy, On the Military Road to Coloane village — IICT/A
Campbell, Blotto, 128/1989; Coloane Alto Military Road — IICT/A 140-
Moler, Drewes, 152/1989; Garden of Montanha Russa [or Montanha
Nussbaum, Lynch, Russa Municipal Park] — IICT/A 23-29/1989, 207-
Green & Wheeler, 208/1989, 210-227/1989, 230-237/1989, 239-246/1989;
2006 Ka-Ho — IICT/A 31/1989; Macau [undetermined
locality] — TICT/A 248-252/1989; Bought in a market
[undetermined locality] — IICT/A 166-169/1989; Mong-
Hd Municipal Park — IICT/A 59-60/1989, 247/1989;
Picnic Park — IICT/A 33-36/1989; Seac-Pai-Van — IICT/A
13/1988, 117-118/1989
Dicroglossid Hopl hus | Hoplob hus Bought in a local market [undetermined locality] — 2
Anderson, 1871 Peters, 1863 rugulosus 1ICT/A 76-7711989
(Wiegmann,
1834)
Fejervarya Bolkay, Fejervarya Hac-S4 barracks road — IICT/A 163/1989; Old Military | Mendes et 10
1915 limnocharis Road — IICT/A 101-104/1989; On the road from al. (1994b)
(Gravenhorst, Maritime Delegation to Cheoc Van — IICT/A 9/1989;
1829) On the Military Road to Coloane village — IICT/A 125-
127/1989; Garden of Montanha Russa [or Montanha
Russa Municipal Park] — IICT/A 124/1989
Microhylidae Kaloula Gray, | Kaloula pulchra|  Old Military Road — TICT/A 111-116/1989; Hac-Sé Mendes et 27
Giinther, 1858 1831 Gray, 1831 —IICT/A 196-205/1989; On the road from Maritime | al. (1994b)
Delegation to Cheoc Van — IICT/A 7-8/1989; On
the Military Road to Coloane village — IICT/A 129-
130/1989; Garden of Montanha Russa [or Montanha
Russa Municipal Park] — IICT/A 119-123/1989; Macau
[undetermined locality] — IICT/A 253/1989; Mong-H4
Municipal Park — IICT/A 78/1989
Microhyla Tschudi, | Microhyla Hac-S4 — IICT/A 206/1989 Mendes et 1
1838 pulchra al. (1994b)
(Hallowell,
1861)
Microhyla Old Military Road — IICT/A 105-110/1989; former Mendes et 18
ornata N°1 post of Maritime Delegation — IICT/A 15-18/1989, | al. (1994b)
(Duméril & 71-75/1989; On the road from Maritime Delegation to
Bibron, 1841) Cheoc Van — IICT/A 10/1989; Coloane Alto Military
Road — IICT/A 139/1989; Seac-Pai-Van — IICT/A
14/1989
Microhyla sp. | On the Military Road to Coloane village — IICT/A 132- 7
138/1989
Ranidae Batsch, Sylvirana Dubois, Sylvirana Garden of Montanha Russa [or Montanha Russa Mendes et 1
1796 1992 guentheri Municipal Park] — IICT/A 30/1989 al. (1994b)
(Boulenger,
1882)
Rhacophoridae Polypedates Polypedates On the road from Maritime Delegation to Cheoc Van — | Mendes et 4
Hoffman, 1932 Tschudi, 1838 megacephalus IICT/A 11-12/1989; On the Military Road to Coloane | al. (1994b)
Hallowell, village — IICT/A 131/1989; former N°1 post of Maritime
1861 Delegation — IICT/A 14/1989
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Family Genus Species Localities — Accession number References | Number
(* denotes a type specimen) of
specimens
Rhacophoridae Polypedates Polypedates Ka-Ho — IICT/A Macaul; former N°1 post of Maritime 43
Hoffman, 1932 Tschudi, 1838 megacephalus Delegation — IICT/A Macau2; Macau [undetermined
Hallowell, locality] — IICI/A Macau3
1861
TOTAL NUMBER OF AMPHIBIAN SPECIMENS 266
REPTILES
CHELONIA Brongniart, 1800
G ydid M., 2ys Ritgen, Mauremys Macau [undetermined locality] — IICT/R Macaul-2 3
Theobald, 1868 1828 reevesii (Gray,
1831)
SQUAMATA Oppel, 1811
Agamidae Gray, Calotes Cuvier, Calotes Hac-S4 — IICT/R 10-11/1988, 28/1988; Ka-Ho — I[ICT/R 5
1827 1816 veriscolor 23/1989; Mong-H4 Inn — IICT/R 3-1988
(Daudin,
1802)
Leiolepis Cuvier, |Leiolepis reevesii Hac-Sa — IICT/R 13-14/1989, 16-17/1989 Pinheiro 4
1829 (Gray, 1831) (1994)
Gekkonidae Gray, Gekko Laurenti, | Gekko chinensis| Mong-H4 Municipal Park — IICT/R 20-21/1989; former 5
1825 1768 (Gray, 1842) N°1 post of Maritime Delegation — IICT/R 7-9/1989
Hemidactylus Gray, | Hemidactylus Seac-Pai-Van — IICT/R 15-17/1988; Hac-S4 — IICT/R 5
1825 bowringii 18-19/1989
(Gray, 1845)
Hemidactylus Mong-H4 Inn — IICT/R 4-5/1988; Coloane — IICT/R 3
brookii Gray, 8/1988
1845
Hemidactylus Seac-Pai-Van — IICT/R 21-22/1988 2
garnotii
Duméril &
Bibron, 1836
Hemidactylus Mong-H4 Inn — IICT/R 22/1989; Coloane — IICT/R 3
sp. 29-30/1988
Scincidae Cuvier, Scincella Scincella Mong-H4 Inn - IICT/ 1-2-/1988; Hac-S4 Barracks 5
1808 Mittleman, 1950 | reevesii (Gray, Road - IICT/R 2/1989; former N°1 post of Maritime
1838) Delegation — IICT/R 3-4/1989
SERPENTES
Colubridae Oppel, | Lycodon Boie, Lycodon On the Military Road to Coloane village — IICT/R 1
1811 1827 subcinctus Boie, 12/1989
1827
Pryas Fitzinger, Pryas korros Hac-S4 — IICT/R 6/1989, 15/1989; Bought in a local 3
1843 (Schlegel, market — IICT/R 41/1988
1837)
Ptyas mucosa Hac-54 — TICT/R 6/1988 1
(Linnaeus,
1758)
Xenochrophis Xenochrophis Maritime Delegation road — IICT/R 10-11/1989 2
Giinther, 1864 piscator
(Schneider,
1799)
Elapidae Boie, Bungarus Daudin, Bungarus Bought in a market [undetermined locality] — IICT/R 1
1827 1803 multicinctus 38/1988
Blyth, 1861
Ophioph Ophioph Bought in a market [undetermined locality] — IICT/R 1
Giinther, 1864 hannah 39/1988
(Cantor, 1836)
Viperidae Oppel, Trimeresurus Trimeresurus Natural and Agrarian Museum, Seac-Pai-Van [or Museu 1
1811 Lacepede, 1804 | albolabris Gray, Natural e Agrério, Seac-Pai-Van]— IICT/R 5/1989
1842
Typhlopidae Indotyphlops Indotyphlops Hac-S4 - IICT/R 1/1989, 19-20/1988; Seac-Pai-Van — 5
Merrem, 1820 Hedges, Marion, braminus IICT/ R 25/1988
Lipp, Marin & (Daudin, Bought in a market [undetermined locality] — IICT/R 2
Vidal, 2014 1803) 24/1988, 40/1988

TOTAL NUMBER OF REPTILE SPECIMENS

52
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Table 12. Gazetteer of Macau localities of IICT specimens. Latitude and longitude decimal coordinates

are presented in WGS-84 projection.

Island Verbatim locality Current locality Latitude and Uncertainty | Elevation | Number
Longitude (meters) (meters) | of taxa/
records
Coloane Chok Van Cheoc Van 22.113993, 113.560058 100 51 1/2
Coloane Coloane Coloane 22.126318, 113.56423 400 63 3/5
Coloane | Estrada do Quartel de Hac-Sa [or Hac-S4 Barracks road 22.112826, 113.568982 108 40 3/18
Estrada do Quartel de Ac-Sa]
Coloane Estrada Militar Velha Old military road 22.122163, 113.554919 200 57 4/28
Coloane | Granja (Servigos Agrarios da Camara | Natural and Agrarian Museum, |22.125826, 113.556575 62 8 1/1
Municipal das Ilhas) Seac-Pai-Van [or Museu Natural
e Agrério, Seac-Pai-Van]
Coloane Hac-Sa [or Ac-Sa] Hac-Sd 22.121577, 113.569413 786 22 9/52
Coloane Posto n°1 former N°1 post of Maritime |22.113377, 113.550274 60 9 5/26
Delegation
Coloane | Estrada da Delegacao [or Estradada | Maritime Delegation road ~ |22.113943, 113.550113 200 7 2/8
Delegagao Maritima]
Coloane | Estrada da Delegacio Maritima a On the road from Maritime | 22.111574, 113.55314 300 52 4/6
Chok-Van Delegation to Cheoc Van
Coloane Estrada Militar a Coloane On the Military road to 22.122987,113.558851 496 92 6/15
Coloane village
Coloane | Estrada Militar do Alto de Coloane | Alto de Coloane, military road |22.122987, 113.558851 496 92 2/14
Coloane Ka-Ho Ka-Ho 22.133762, 113.576933 26 56 3/3
Coloane Parque de Merendas Picnic Park 22.114778, 113.562985 60 85 1/4
Coloane Siac-Pai-Van Seac-Pai-Van 22.129308, 113.562903 300 13 5/10
Macau Montanha Russa [or Montanha Garden of Montanha Russa [or |22.204354, 113.552576 60 22 4/51
Russa (jardim)] Montanha Russa Municipal
Park]
Macau Mong-Ha Mong-H4 Municipal Park 22.20797, 113.548063 225 33 3/6
Macau Pousada Mong-Hd Mong-H4 Inn 22.206509, 113.548921 40 28 4/6
- Comprada num mercado em Bought in a local market - - - 6/9
Macau [or Comprada em Macau, [undetermined locality]
or Mercado]
- Macau Macau [undetermined locality] - - - 4/8

1978), contrary to those concerning other Chinese territories, such as Hong Kong
(e.g., Romer 1975, 1979a, b; Karsen et al. 1998). Easton and Leung (1993) provided
the only systematic account of the reptiles and amphibians of Macau that is available
in English. This work lists a total of 31 species for Macau and was mostly based on
material collected between 1989 and 1992 that was deposited in the BPBM. Zhao
and Leung (1999) published an updated checklist (available only in Chinese) of the
amphibians and reptiles from Macau and recorded a total of 38 species for the region.
The most recently updated checklist of Macau herpetofauna is available on the online
database Macau Biodiversity (www.macaubiodiversity.org; accessed 5 February 2021),
listing nine species of amphibians and 30 species of reptiles occurring in the territory.

The collection comprises a total of 318 specimens (266 amphibians and 52 rep-
tiles) that include nine species of amphibians and 16 species of reptiles (Table 11). The
amphibian collection includes representatives of eight genera and six different fami-
lies, including two specimens of the iconic South China Giant Salamander, Andrias
stigoi (Boulenger, 1924). This collection is dominated by the Asian Toad, Duttaphrynus
melanostictus (Schneider, 1799) with 151 specimens, followed by the Banded Bull
Frog, Kaloula pulchra Gray, 1831 with 27 specimens, and the Ornamented Pygmy
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Figure 14. Distribution of the Macau localities represented in the IICT herpetological collections.

Frog, Microhyla ornata (Duméril & Bibron, 1841) with 18 specimens. Specimens of
the Asian Toad account for nearly half of all the material from Macau, while most of
the remaining amphibian species are represented by 10 specimens or less. The reptile
collection is considerably smaller, with only 52 specimens, but more diverse, covering
13 genera from eight different families. The Gekkonidae is the best represented family
among squamates, with 18 specimens from genera Gekko and Hemidactylus, followed
by the Agamidae with five specimens of Calotes versicolor (Daudin, 1802) and four
specimens of Leiolepis reevesii (Grey, 1831). Most snake species are represented by a
single specimen, and Colubridae is the most represented family with seven specimens
from four different species.

Except for one specimen collected in 1984, all the specimens were collected in
November 1988 and July 1989 during two expeditions organised and led by Jaime
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Augusto Travassos Dias (1920-1999; Dias et al. 1994). Geographically, this mate-
rial comes from 19 different localities in the Macau Peninsula and Coloane Island
(Table 12; Fig. 14). Hac-S4, in Coloane, and Garden of Montanha Russa in Macau
are the best represented localities with 52 and 51 records, respectively, while few other
localities exceed 20 records. Some material was purchased at local markets and might
have been imported from neighbouring regions of China. This is the case for Andrias
stigoi and Ophiophagus hannah (Cantor, 1836), two iconic species that are represented
in the IICT collection but were not recorded by Easton and Leung (1993) nor Zhao
and Leung (1999).

This collection was partly studied by Dias et al. (1994), Mendes et al. (1994a, b),
and Pinheiro (1994), but none of these authors provided a complete overview of
the collection.

Even though specimens from mainland China are common in museum collec-
tions, specimens of amphibians and reptiles from Macau are scarce in western museum
collections. IICT holds the largest known herpetological collection from that region, with
323 specimens, followed by the BPBM with 27 specimens (Easton and Leung 1993).

The dataset of this collection is available at GBIF (Cerfaco and Marques 2018e;
hteps://www.gbif.org/dataset/7df6557f-1996-4874-a08a-1ac5718ef413).

Portuguese India (Goa) Collection

The Indian herpetofauna is still poorly known and lacks an updated systematic ac-
count. Despite recent efforts to summarise the knowledge of Indian amphibians and
reptiles in checklists and field guides (e.g., Daniel 2002; Venugopal 2010; Das and
Das 2017), the works of Boulenger (1890), Smith (1931, 1935, 1943), and Sharma
(1998, 2007) remain the most comprehensive accounts of India’s herpetofauna. There
are approximately 610 species of reptiles (Khandekar et al. 2021) and 472 species of
amphibians (Gosavi et al. 2021) currently known from India, of which nearly half are
endemic. However, these numbers are expected to increase as several new species have
been described in recent years (e.g., Biju et al. 2011; Agarwal et al. 2019; Giri et al.
2019). While there are several accounts of the herpetofauna of former British India
(e.g., Giinther 1864; Boulenger 1890; Smith 1931, 1935, 1943; Constable 1949),
reports on the reptiles and amphibians of former Portuguese territories in India are
scarce (see Das 2004 for a detailed history of herpetological research in India). The first
contribution from Portuguese naturalists was published by Bocage (1863), reporting
only seven species. Later, Ferreira (1897a) provided an account of the Indian reptiles
and amphibians present in the collections of the Zoological Section of the National
Museum of Lisbon, listing 68 species of reptiles and 8 species of amphibians. All of
those specimens were destroyed in a fire in 1978. Themido (1941) gave an account of
the small collection of reptiles from Portuguese India present in the Museu Zooldgico
da Universidade de Coimbra (currently MCUC), covering a total of 12 species of rep-
tiles. After the annexation of Goa by the Republic of India in 1961, the ZSI collected
413 specimens of reptiles from 40 localities in the state of Goa between 1966 and
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Table 13. Overview of the former Portuguese India amphibian and reptile collections of IICT.

Family Genus Species Localities — Accession b Refe Number of
(* denotes a type specimen) specimens

AMPHIBIANS
Dicroglossid Hoplobatrachu. Hoplobatrachus tigerinus | Santa Cruz [or Calaphur] — IICT/A 15-21/1959;| Managas 12
Anderson, 1871 Peters, 1863 (Daudin, 1802) Taleigdo — IICT/A 10-14/1959 (1961)
TOTAL NUMBER OF AMPHIBIAN SPECIMENS 12
REPTILES
SQUAMATA Oppel, 1811
Agamidae Gray, | Calotes Cuvier, 1816 Calotes veriscolor Santa Cruz [or Calaphur] — IICT/R 1-9/1959; | Managas 13
1827 (Daudin, 1802) Pernem — IICT/R Indial-4 (1961)
Scincidae Lygosoma Hardwicke | Lygosoma punctata Pernem — IICt/R India5 1
Cuvier, 1808 & Gray, 1827 (Gmelin, 1799)
TOTAL NUMBER OF REPTILE SPECIMENS 14

Table 14. Gazetteer of the former Portuguese India localities of IICT specimens. Latitude and longitude
decimal coordinates are presented in WGS-84 projection.

State Verbatim locality Current locality Latitude and Longitude Uncertainty (meters) Elevation (meters) ~ Number of
taxa/records

Goa Pernem Pernem 15.71674, 73.796996 1833 23 2/5

Goa Santa Cruz Santa Cruz [or Calaphur] 15.470833, 73.843056 1833 12 2/16

Goa Taleigio Taleigio 15.4675, 73.821389 1833 16 1/5

74.P°E
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Figure 15. Distribution of the Goa localities represented in the IICT herpetological collections.
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1969. This material was later examined and published by Sharma (1976), who listed
46 species, including two newly described species of lizards (Cremaspis goaensis and
Lygosoma goaensis).

The collection comprises only 26 specimens (12 amphibians and 14 reptiles) be-
longing to three different species (Table 13). The Dicroglossidae is the only amphibian
family represented in the collection, with 12 specimens of Hoplobatrachus tigerinus
(Daudin, 1802). Squamates are represented by the families Agamidae, with 13 speci-
mens of Calotes versicolor, and Scincidae, with only one specimen of Lygosoma punctata
(Gmelin, 1799).

Geographically, this collection covers only three localities in the state of Goa: Santa
Cruz (or Calaphur) with 16 records, Taleigao, and Pernem, with five records each
(Table 14; Fig. 15). This material was opportunistically collected in November 1959
by Armando Castel-Branco (1909-1977), a researcher for the CZL, while conducting
entomological studies in Goa. This modest collection was studied and published by
Managcas (1961b).

The dataset of this collection is available at GBIF (Cerfaco and Marques 2018e;
hteps://www.gbif.org/dataset/7df6557f-1996-4874-a08a-1ac5718ef413).

East Timor collection

Despite a series of herpetological surveys that started in the beginning of the twenty-
first century (Kaiser et al. 2011; O’Shea et al. 2012), the knowledge of the reptiles and
amphibians of this country is still very incipient. The most recent account of the her-
petofauna of mainland East Timor was provided by O’Shea et al. (2015) and reports
at least 60 species of amphibians and reptiles, including more than 20 undescribed
species. A first record of the herpetofauna of Antatro Island was provided by Kaiser
etal. (2013), listing 14 species of reptiles, of which at least five are likely undescribed
endemic species. The exclave of Oecusse District, in the western part of Timor Island,
was also surveyed in recent years (Sanchez et al. 2012). Historically, even though
some authors addressed the herpetofauna of Timor (e.g., van Lidth de Jeude 1895),
these efforts are mostly focused on the western part of the island, with records from
the territory that is now East Timor being scarce. The Portuguese contribution to the
knowledge of the herpetofauna of East Timor started with the explorations of Fran-
cisco Newton between 1895 and 1897, whose specimens were examined by Ferreira
(1897b, 1898) and were subsequently lost in the fire that destroyed the zoological
collections of Museu Bocage, Lisbon, in 1978. Other Portuguese contributions were
published by Themido (1941) based on material collected by several contributors
and offered to the MCUC. Following Portuguese decolonisation in 1975, Indonesia
invaded the country, instituting a period of political instability that halted biological
research. This period lasted until 2002, when East Timor regained independence, and
was followed by a series of surveys that greatly improved previous knowledge of the
country’s herpetofauna and are expected to continue increasing the number of known
species (Kaiser et al. 2011, 2013; O’Shea et al. 2012, 2015; Sanchez et al. 2012).
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Table 15. Overview of the East Timor amphibian and reptile collections of IICT.

Family Genus Species Localities — A, i b Refe Numb
(* denotes a type specimen) of
specimens

REPTILES

SQUAMATA Oppel, 1811

Agamidae Gray, 1827 Draco Linnaeus, 1758 Draco timorensis Kuhl, | Dili — IICT/R 6-1956, Timor3 Manacas 2

1820 (1956, 1972)

Gekkonidae Gray, Gekko Laurenti, 1768 Gekko gecko (Linnacus, | Dili — IICT/R 4/1956, Timor6 Managas 2

1825 1758) (1956, 1972)
Hemidactylus Gray, 1825 Hemidactylus frenatus Dili - IICT/R 1-3/1956 Managas 3

Duméril & Bibron, 1836 (1972)

Varanidae Hardwicke Varanus Merrem, 1820 Varanus timorensis (Gray, Dili — IICT/R 7/1956 Managas 1

& Gray, 1824 1831) (1972)

SERPENTES

Colubridae Oppel, | Dendrelaphis Boulenger, 1890 |  Dendrelaphis inornatus | Dili — IICT/R Timor2, Timor5 2

1811 timorensis Smith, 1927

Elapidae Boie, 1827 Laticauda Laurenti, 1768 Laticauda colubrina Dili — IICT/R Timor4 1

(Schneider, 1799)

Viperidae Oppel, Trimeresurus Lacepede, 1804 Trimeresurus insularis Dili — I[ICT/R 8/1956 Managas 1

1811 Kramer, 1977 (1972)

Cylindrophiidae Gylindrophis Wagler, 1828 Gylindrophis boulengeri Dili — IICT/R 9-10/1956, 4

Fitzinger, 1843 Roux, 1911 Timorl, Timor8

Typhlopidae Indotyphlops Hedges, Marion, |  Indotyphlops braminus Dili — IICT/R Timor7 1

Merrem, 1820 Lipp, Marin & Vidal, 2014 (Daudin, 1803)

TOTAL NUMBER OF REPTILE SPECIMENS 17

Table 16. Gazetteer of East Timor localities of IICT specimens. Latitude and longitude decimal coordi-
nates are presented in WGS-84 projection.

State Verbatim locality Current locality Latitude and Longitude Uncertainty (meters) Elevation (meters) Number of taxa/records
Dili Dili Dili -8.558611, 125.573611 6710 3 8/14

124°E 125°E 127°E

8°S

9°S

Figure 16. Distribution of the East Timor localities represented in the IICT herpetological collections.
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Most specimens vouchered during these recent surveys have been deposited in the
collections of the USNM.

The material from East Timor constitutes the smallest herpetological sub-collec-
tion of the IICT, with only 17 reptile specimens. Despite its small size, this collection
covers nine species of reptiles from eight different families (Table 15), corresponding
to roughly 15% of the total number of species currently known from East Timor. The
Gekkonidae is the best represented family, with three specimens of Hemidactylus fre-
natus Duméril & Bibron, 1836 and two specimens of Gekko gecko (Linnaeus, 1758).
With only four specimens, Cylindrophis boulengeri Roux, 1911, is the best represented
species. No amphibian species are represented in the collection.

Geographically, all specimens were collected in Dili (Table 16; Fig. 16). While
a few specimens were collected in 1953 and sent to the CZL by the Portuguese
anthropologist Ruy Cinatti (1915-1986), most of the material was collected and of-
fered by Cunha Porto (birth and death dates unknown) in 1956. This small collection
was only studied by Sara Managas and published on twice (Managas 1956, 1972).

Herpetological specimens from East Timor are rare in museum collections, with
recent surveys contributing relevant collections for MCZ, with 256 specimens, and the
NCSM, with 30 specimens (data retrieved from GBIF.org in February 2021). Material
from other collections worldwide generally do not exceed 10 specimens (data retrieved
from GBIForg in February 2021). There is also a small collection with 23 specimens
at the MCUC (Themido 1941).

The dataset of this collection is available at GBIF (Cerfaco and Marques 2018e;
https://www.gbif.org/dataset/7df6557f-1996-4874-a08a-1ac5718ef413).

Discussion

The importance of the [ICT herpetological collection for research and con-
servation

As part of an institution aimed at the scientific study of the Portuguese colonial ter-
ritories, the CZL and its researchers had privileged access to the fauna of those areas.
This resulted in very important herpetological collections, which rank amongst the
largest available collections for some of the Portuguese speaking countries in Africa.
Within the Portuguese natural history context, the IICT herpetological collections
rank amongst the largest of the country.

Besides its overall diversity and extensive geographic distribution (297 species from
258 unique localities in eight countries), the collections house a considerable amount
of type material. This type material belongs to nine different taxa, mainly from Sao
Tomé & Principe (18 types), Angola (25 types), and Mozambique (three types).

As demonstrated by the role of the IICT specimens in the description of new
species (Ceriaco 2015; Ceriaco et al. 2016, 2017, 2020a, 2021a; Soares et al. 2018;
Hallermann et al. 2020), national checklists and atlases (Cerfaco et al. 2018a; Marques
et al. 2018), as well as phylogeographic studies (Cerfaco et al. 2020c), the collections
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housed in the IICT continue to play an important role on the development of herpe-
tology in a global context, especially in the Portuguese speaking world. This is critically
important, as this collection, originally created in a colonial context, can now serve
to enhance and foster scientific cooperation and knowledge transfer between former
colonial powers and independent countries.

Currently, the collection is fully catalogued and accessible. It is regularly consulted
by international researchers, Portuguese and foreign students for their Master and PhD
theses, and used in conservation assessments (Ceriaco and Marques 2019).

The future of Portuguese natural history collections

Natural history collections are an irreplaceable resource for the study of past and pre-
sent biodiversity and its future conservation, as well as an invaluable resource for teach-
ing and training students (Miller et al. 2020). The recent global pandemic has brought
attention to how these collections can be used in multidisciplinary studies such as
helping to understand emerging diseases (Cook et al. 2020).

Despite their scientific importance and potential use for research, biodiversity con-
servation, and teaching, natural history collections currently face serious challenges
(Kemp 2015). These challenges vary from country to country due to specific economic
and political situations and different institutional backgrounds. This is particularly
true for southern European countries whose funds for research are not comparable to
their northern European and North American counterparts. Recently, Italian research-
ers pointed out the severe risk of the neglect and loss of the country’s natural history
collections, due to severe disinvestment and lack of proper and sustainable manage-
ment strategies (Andreone et al. 2014; Andreone 2015). Although perhaps not as dra-
matic as the Italian scenario, the Portuguese situation, for which the IICT collections
serve as an example, is far from ideal.

Altogether, the Portuguese natural history collections house more than 3,500,000
specimens. Although this number may seem small when compared to other major
natural history collections in Europe, the Portuguese natural history collections are
rich in specimens from biodiversity hotspots, such as the Mediterranean region and
the tropical regions spanned by their former colonial possessions and range from the
mid-eighteenth century to the present day. As recently noted by Monfils et al. (2020),
smaller, regional collections play a fundamental role in modern biodiversity research
and conservation, comparable to those of larger museums. This is especially true for the
IICT collections, which represent, for some African countries, the largest (or among
the largest) herpetological collections available.

Despite its national and international importance, the staff allocated to the cu-
ration, preservation, and study of this collection is limited. None of the three main
museums, MUHNAC, MHNC-UP, and MCUC, have collection managers as part of
their permanent staff, and very few collections have permanent curators. The curato-
rial staff in the three main museums is composed of movable groups of volunteers,
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including graduate students, post-doctoral researchers, grantees from different research
projects, and retired professors or researchers at other national institutions.

The major Portuguese natural history collections are currently part of larger in-
terdisciplinary university museums, which were recently created through the merg-
ing of former more discipline-oriented museums. The University of Lisbon manages
MUHNAC, which houses zoological, botanical (herbaria), geological, paleontologi-
cal, anthropological, and scientific instrument collections, as well as an assortment of
memorabilia and smaller collections related to the history of science in the university.
The IICT collections, despite being institutionally independent from the museum, are
in practice managed as part of the museum collections, as they share the same space
and staff. Similarly, the University of Porto and the University of Coimbra, respec-
tively, manage MHNC-UP and MCUC, which also house comparably diverse and
interdisciplinary collections from the historical museums of both universities. With
the exception of the Herbarium of the University of Coimbra (COI; the largest Por-
tuguese herbarium, with ca. 800.000 specimens) which is run by the Department of
Life Sciences, these interdisciplinary museums are all directly under the management
of their respective dean’s offices. Other collections, usually run by research groups in
departments, research centres, or municipalities, also exist, but these are usually smaller
in number of specimens and have very limited taxonomic scope.

There are various reasons why these disciplinarily distinct collections were merged
within the university museums structure, although one of the major drivers was the
economic and management burden caused by having several independent museums
within the universities. There are both advantages and disadvantages to such mergers,
which have raised several challenges at the methodological, management, and even
epistemological levels. Curating a biological collection is radically different from curat-
ing a collection of historical scientific instruments and developing a functional data-
base that serves both the interests and needs of curators of almost opposite typologies
of collections is challenging.

Being a university museum is, a priori, a very interesting opportunity in favour of
natural history collections, as this institutional relation can foster important research
collaborations and teaching partnerships between the museum and the rest of the aca-
demic community, from professors and researchers to graduate and undergraduate stu-
dents (Cook et al. 2014). Some of the larger and more important natural history col-
lections in the USA are part of universities, as it is the case of the MCZ, MVZ, YPM,
or the natural history museums of the universities of Kansas, Michigan, and Florida,
and their collections are used on a daily basis by the university community, as well as
by national and international researchers. Contrary to this advantageous relationship
between natural history collections and universities, the Portuguese case has produced
different outcomes. Coming from decades of abandonment, these collections are gen-
erally perceived by the academic community as the dusty remains of the past practices
of science, cumbersome to manage and use, and mostly oriented to the low-impact fac-
tor science of taxonomy. Merging it with other types of museum material, such as old
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scientific instruments and academic memorabilia, has contributed to reinforce the idea
of museums as repositories of historical heritage, time capsules of the science of the
past (Lourengo and Dias 2017), rather than tools of modern and impactful research.

This association is pernicious and has consequences for the relationship between
the museum and its academic community. Firstly, it has led to a physical and emotional
separation of professors, researchers, and students from the museum. This has resulted
in several immediate problems, such as the abandonment of systematic and taxonomic
studies associated with the collections, fostering the already worrisome distance be-
tween taxonomists and the rest of the academic community and the well-known nega-
tive consequences that this has for biodiversity studies as a whole (Britz et al. 2020).
The lack of continuity in the use of collections and the transmission of collections-
related practices has led to the loss of basic curatorial and natural history competencies
by the community, such as specimen collecting, fixation, and taxidermic techniques,
natural history collection management, etc. Although specimen collecting remains an
essential tool for biological research (Rocha et al. 2014) and enriching collections is still
fundamental to keeping natural history collections relevant for future research (Hope
et al. 2018), Portuguese natural history collections are experiencing a considerable de-
celeration in accessioning new specimens, with some natural history collections not
having incorporated any newly collected specimens in the last two decades.

Divorced from its research and teaching objectives, the collection staff is usually re-
duced to a minimum, which has immediate consequences for the curation and mainte-
nance of its collections, including cataloguing and digitising, leading to drastic limitations
on accessibility. This lack of accessibility contributes to a taxonomic impediment (Cole-
man 2015), frustrating the users of these collections and impeding, rather than support-
ing, research. This situation further confirms the current general idea of the museum as
a dusty place, incapable of supporting modern research, creating a vicious circle. Unfor-
tunately, these consequences have far-reaching effects on a global scale. As a considerable
percentage of natural history specimens housed in Portuguese natural history collections
originated in the former Portuguese colonial territories in South America, Africa and Asia,
all of them important biodiversity hotspots but currently suffering from major threats to
biodiversity, the lack of research in and accessibility to these collections is a major chal-
lenge for international researchers, particularly those in these megadiverse and developing
countries (Romeiras et al. 2014; Neves et al. 2018; Ceriaco and Marques 2019) .

Natural history collections in Portuguese universities risk being considered simply
as the historical heritage of the universities, becoming displays of past glories, most-
ly used in commemorative and outreach programs. This historical nature also causes
some practical challenges in terms of their use in exhibitions other than those more
focused on history. As many of these collections were assembled for research purposes
from the mid-eighteenth century to the mid-twentieth century, their aesthetic and
pedagogic value for exhibitions is limited. The concerns raised by the natural history
collections being considered as historical heritage also causes problems regarding the
accessibility and use of collections. As the first author personally experienced, research-
ers are sometimes blocked from the study of fluid preserved specimens simply because
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this would mean that the jar containing those specimens would have to be opened and
that would destroy its historical sealant.

Recently, Portuguese natural history collections have been included in important
international initiatives aimed at promoting their use, such as DiSSCo, a pan-European
Research Infrastructure (Addink et al. 2019). This is a critical opportunity to review cur-
rent practices and strategies. Natural history collections, although an important part of
the historical scientific heritage of Portuguese universities, need to be acknowledged for
their full potential and scientific importance. In the current biodiversity crisis, natural his-
tory collections should not be seen, managed, and funded at the same level as academic
memorabilia or historical scientific instruments (notwithstanding their importance), but
as fundamental tools for the study of the earth’s biota and its conservation. In order to
achieve this, a new generation of museum naturalists needs to be trained and promoted.

Interestingly, the problems surrounding the Portuguese natural history museums
are not new but are a recurrent situation. In 1865, the Portuguese herpetologist José
Vicente Barbosa du Bocage (1823-1907), then director of the Zoological Section of
the National Museum of Lisbon (precursor of current day MUHNAC), wrote a brief
report about the state of the museum (Bocage 1865). The following statement, tran-
scribed from Bocage’s (1865) mid-nineteenth century report, still applies:

"In the current conditions, with the present organisation, the Lisbon museum not only
is unable to develop and prosper but will shortly precipitate into a fast and lethal decadence.
There is no staff to study part of its collections, there is no staff dealing with its conservation,
there is no staff to prepare a portion of its specimens, there are no resources that can be used
to enrich its collections. What more can I do besides ask for immediate help? There may be
people amongst us that consider this establishment useless, and this may even be the most
predominant feeling in the country; but in this case, logic demands that it cannot remain
in its current conditions, but rather needs to be closed. 1o have or to not have a zoological
museum is the first thing that needs to be decided, but if we decide to have one, the triumph
of the status quo can’t be the corollary of the needed actions.”

A protocol to rescue abandoned natural history collections

After decades of being in limbo, world natural history collections are currently in a state
of flux. Several major international initiatives, such as iDigBio (www.idigbio.org) in the
USA and DiSSCo (http://www.dissco.eu) in Europe, are driving an important and almost
revolutionary change on how society sees, uses, and values these resources. This revolution
aims to foster the use of natural history collections data through digitisation and global
accessibility (Hendrick et al. 2020). Modern technologies allow us to revisit specimens in
ways that seemed like science fiction just a few years ago, extending the specimens beyond
their traditional use and adding new layers of information (Webster 2018).

Yet not all collections present the minimum standards for joining the ongoing
revolution, especially abandoned collections. Due to lack of proper curation, lack of
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Figure 17. Ten steps workflow for recovering abandoned collections.

accessibility, inconsistent internal organisation, and poor conservation, these aban-
doned collections risk being left aside, simply because in their current state they are
almost unusable. This is not only a problem for the collections but a loss of critical
scientific data. Unfortunately, this situation is not exclusive to the IICT collections;
several collections around the world are in a similar or worse state.

Based on our experience with the recovery of the IICT herpetological collection,
we have developed a simplified workflow of ten steps (Fig. 17) for dealing with aban-
doned collections. For the purpose of this protocol, we assume that the legal ownership
of the collection is clarified (i.e., that the collection has a legal owner), and it is acces-
sioned in an institution. In the cases for which the legal ownership is not known, this

should be addressed first.

1. Designation of a recovery team: The recovery team should be constituted by
experts on the taxa (taxonomists) represented in the collection, collection managers or
individuals trained in natural history curatorial practices, and volunteers or students.
The presence of experts on conservation and restoration is desirable but depends on
the particular collection. Health inspectors and other appropriate authorities should
be called to assess potential dangers and hazards that the collection may pose to public
health and security.

2. Inspection of the collection and specimens: An initial inspection of the
collection allows the team to understand the challenge that lies ahead. During this
inspection the team should record the number of specimens in the collection, iden-
tify the main conservation techniques used (taxidermy, osteological preparation, fluid
preservation, etc.) and the main problems affecting the collection (e.g., pests, loss of
preservative fluids, environmental problems in the storage area). Estimate how many
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specimens will need more complete intervention, and which materials, chemicals, and
other gear are needed to proceed. The team should gather all available catalogues, logs
of databases, field notebooks, and other documentation associated with the collection.
The team should evaluate whether the place where the collection is housed has suffi-
cient space and laboratory facilities to safely carry out the recovery procedures.

3. Revision of the available metadata: It is fundamental that all the available
data associated with the collection and specimens be gathered and reviewed. Without
this data, specimens will lose their scientific importance. This associated metadata may
be in a variety of formats such as catalogues, databases, field notebooks, tags associated
with the specimens, labels on containers or specimens, manuscript documentation, or
data from studies of the specimens. This metadata should never be dissociated from the
specimen, even if the team finds it to be outdated or not entirely correct. All metadata,
if possible, should be digitised. Field notebooks and old catalogues can be digitised
and converted to pdf format, while old labels can be digitally photographed. Original
documentation should be kept and deposited in an appropriate place that is accessible
to researchers, curators, and collection managers.

4. Review of available published sources: Many collections were studied and
published on by researchers in the past. These publications often have additional data
regarding the collections or specimens that should, whenever possible, be cross-linked
with the specimens in the database. Publications related to the collection vary in for-
mat and content: they may be books or papers in scientific journals, and can provide
more details on the locality, morphology, or nomenclatural type status of the specimen,
etc. Specimen tissues may have sequences deposited in databases such as GenBank
(www.genbank.org) or specimens may have been CT-Scanned, radiographed, or pho-
tographed and have morphological data available in morphology databases such as
MorphoSource (www.morphosource.com) or Morphobank (www.morphobank.org).

5. Taxonomic revision of individual specimens: All specimens should be indi-
vidually inspected by a trained taxonomist to review the available identification and
confirm, correct, or update it as necessary. The identification should take into account
the associated metadata and all published sources on the specimen. Identification tech-
niques vary across taxonomic groups, thus the need for a trained taxonomist. New
labels should be created and associated with the specimen, but always keep all the
original labels.

6. Repairing specimens and replacing containers: As each specimen is indi-
vidually examined for taxonomic purposes, the team will be able to evaluate the condi-
tion of the specimen and container. Some specimens will require intervention (e.g.,
rehydration, cleaning, consolidation of taxidermy mounts, etc.), and some will have
problems with their containers (broken containers, evaporation problems, etc.), which
can either be repaired or replaced with new containers. For fluid preserved specimens
see Simmons (2014), for taxidermy see Ramotnik (2006), for entomological collec-
tions see Robinson (2008). The Society for Preservation of Natural History Collections
(SPNHC; www.spnhc.org) has online resources regarding this topic.

7. Preparing or identifying a new storage location: In most instances aban-
doned collections are kept in insalubrious or inadequate repositories. This is one of
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the major drivers of collection problems. The team should evaluate the current storage
area, determine whether the environmental conditions are appropriate for the collec-
tion, if cleaning or adaptations are required, or if it is preferable to move the collection
to new repository. For a better understanding of the management and conditions for
collection storage, see Elkin and Norris (2019).

8. Cataloguing, digitisation, and georeferencing protocols: If the collection is
not catalogued (i.e., if the specimens do not have a unique identifier), each specimen
should be assigned an individual catalogue number. All the data gathered and reviewed
during this process should be digitised and formatted according to standard formats,
such as DarwinCore (http://dwc.tdwg.org), in order to follow the FAIR standards
(Wilkinson et al. 2016) and be shared in major international databases, such as GBIF
(www.gbif.org). Whenever possible, locality data should be georeferenced using estab-
lished protocols (see Chapman and Wieckzorek 2020).

9. Make the collection accessible to the public: Whenever the recovery pro-
cess is finished, the collection should be made accessible to the public, both physi-
cally and virtually through the museum databases and the publication of the datasets
on GBIF (www.gbif.org). This will ensure that the collection is visible and usable
by any interested parties. A usable and useful collection is the best insurance against
future abandonment.

10. Publish: The team should publish the results of the recovery process, includ-
ing any taxonomic or scientifically relevant findings they make.
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Leendert Pieter van Ofwegen passed away on 25 June 2021 at the age of 68 years. He
had been diagnosed with lung cancer in late 2020, which in June this year appeared to
be in complete remission. Tragically, there was a relapse. His health suddenly worsened
while he was on holiday in Marbella (Spain) and the disease rapidly led to his death.
With his passing, the scientific community loses a great and devoted octocoral taxono-
mist who was a good friend to his colleagues and a dedicated mentor to his students.

Leendert (“Leen”) was born in Leiden on 22 April 1953. From 1959 to 1965 he
attended primary school (“Rozenlaanschool”) in Boskoop, a town in the province of
South Holland, where he lived with his parents and elder brother while he grew up.
Boskoop is famous for its woody plant and perennial nurseries, which employed many
local people, including Leen’s father. Leen attended secondary school in Alphen aan
den Rijn (“Christelijk Lyceum”) from 1965 to 1970, after which he studied biology
at Leiden University from 1970 until 1980. His study was interrupted by military
service, which was compulsory in the Netherlands at that time.

Leen obtained a BSc in 1975 with geology as second major and continued on to do
an MSc, of which two projects stand out. Leen’s first research project concerned Devo-
nian brachiopods, for which he excavated fossils in the Cantabrian mountains, north-
western Spain. This research took more time than anticipated but eventually became

Copyright Bert W. Hoeksema. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY
4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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Figure 1. Portrait of Leen van Ofwegen during fieldwork in Indonesia (2003). Photograph credit: author.

part of Leen’s first co-authored publication (Krans et al. 1982). Apparently, he did not
consider this work relevant to his career because he always left it out of his CV (e.g., van
Ofwegen 2007). For the second research project, Leen became an intern at the Rijks-
museum van Natuurlijke Historie (RMNH, presently Naturalis Biodiversity Center),
which at that time was a centre of systematic research on Cnidaria. He worked under
supervision of Koos den Hartog (curator of “Coelenterata”), who proposed that Leen
could work on the taxonomy of octocorals from the Saba Bank, which were collected
during an expedition to the former Netherlands Antilles, currently the Dutch Carib-
bean (van der Land 1972; Hoeksema et al. 2017). The work was not published but the
specimens were identified and are present in the RMNH.Coel collection in Leiden,
where they are available for future research (Hoeksema et al. 2011). Leen’s internship at
the RMNH was the start of his interest and expertise in octocoral taxonomy.
Following his MSc, as no jobs were available in octocoral taxonomy, Leen did free-
lance work as a computer programmer but continued his research in his spare time,
under the supervision of Koos den Hartog, while he also exchanged ideas with Hy-
drozoa specialist Prof. Willem Vervoort (Figure 2e). During this period, Leen started
to work on a collection of gorgonians collected by the International Indian Ocean
Expedition of R/V Anton Bruun (1963 and 1964). That collection belonged to the
Invertebrate Zoology department of the Smithsonian Institution in Washington, D.C.
(USNM), and was on loan to the RMNH to make it available for research by octocoral
expert Dr. Jacob Verseveldt. Verseveldt, however, was mostly interested in studies of
fleshy octocorals (den Hartog 1987) rather than gorgonians, which may explain why
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this collection remained untouched for several years. Someone had to do the job and
Leen made himself available. After the study (van Ofwegen 1990), the collection was
returned to Washington.

Following the suggestion of Koos den Hartog, Leen decided to follow Jacob Verse-
veldt in his work on the taxonomy of soft corals, for which the same methodology was
used as in the taxonomy of gorgonians. This methodology consisted of morphological
examination of the coral colonies and in particular analyses of their sclerites, being
microscopic calcite skeletal elements embodied in the soft tissue of the animals. At
first, Leen made hand drawings with a light microscope and a camera lucida but later
he made extensive use of high-resolution scanning electronic microscopy (SEM). At a
later stage, he also became involved in molecular analyses applied to the taxonomy of
octocorals, as shown by co-authored publications with colleagues in Leiden and from
abroad (e.g., McFadden et al. 2006; van Ofwegen and Groenenberg 2007; McFadden
and van Ofwegen 2013; Reijnen et al. 2014).

In 1992, Leen got a position as manager of the editorial office of the RMNH mu-
seum journals, Zoologische Mededelingen and Zoologische Verhandelingen, and con-
tinued publishing papers on octocorals in his spare time. Owing to Leen’s growing pub-
lication record, his reputation as world-renowned octocoral taxonomist began to attract
attention and he was approached by several young scientists who wanted to be trained
in his field of research. Leen’s first student was Dr. Jayasree Vennam from the National
Institute of Oceanography (NIO) at Dona Paula, Goa, India (Figure 2e), who stayed six
months in Leiden as a visiting scientist during 1989-1990 (den Hartog and Vennam
1993). One reason for this interest in octocorals was their major role as producers of
novel chemicals for the design of medicinal compounds. This pharmacological applica-
tion of octocoral taxonomy resulted in Leen’s co-authorships of various publications on
marine natural products derived from species that he undertook to identify (Appendix
2). In these projects, he mainly collaborated with Dr. R. Andersen (Canada), Dr. M. Jas-
pars (United Kingdom), Dr. Wenhan Lin (China), and Prof. Dr. P. Proksch (Germany).

In 2001, Leen became employed as curator of coelenterates at the Leiden mu-
seum, succeeding Koos den Hartog, who passed away in 2000 (van der Land 2003).
Leen’s main research was focused on (1) a taxonomic revision of the soft-coral genera
Litophyton, Nephthea, and Stereonephthya (family Nephtheidae), which resulted in the
establishment of Chromonephthea and many new species in that genus (Figure 5¢; van
Ofwegen 2005), and (2) on collections made in the Indo-West Pacific centre of maxi-
mum octocoral biodiversity. For this research he made use of the octocoral collection
in the Leiden museum, but also those in Berlin and Washington, DC, which he vis-
ited in the company of stony-coral specialist and co-worker Bert Hoeksema. Various
colleagues from abroad regularly came to Leiden to work with Leen on the octocoral
collections, such as Dr. Yehuda Benayahu (Israel), Dr. Tatiana Dautova (Russia), Dr.
Asako K. Matsumoto (Japan; Figure 2f), and Dr. Cathy McFadden (USA). These visits
resulted in several co-authored publications (Appendix 2), covering a large variety of
biogeographic regions. Undoubtedly, Leen has become a world authority on octocoral
taxonomy and was approached by numerous colleagues for his expertise. His name is
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Figure 2. Photographs of Leen in Leiden a receiving his PhD degree (2007) b in his office (1998) ¢ in
the wet “Coelenterata” collection with Yosphine Tuti from Indonesia (2013) d as co-supervisor of Kaveh
Samimi-Namin (2016) e with Jayasree Vennam from India and Prof. Willem Vervoort (1990) f in his
office with Asako Matsumoto from Japan (2012). Photograph credits a Jacques van Ofwegen b unknown
c author d Livia Oliveira € unknown f Bastian Reijnen.

mentioned in many field guides, acknowledging his help in the identification of species
illustrated in photographs.

Octocoral material in museum collections is either stored in ethanol or dried, both
of which cause specimens to lose their original shape and often their colour. In order to
learn about the natural habitus of soft corals, Leen decided that he had to learn diving
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Figure 3. Photographs of Leen (*) during fieldwork a with colleagues on board R/V Tjro in the Seychelles
(1993) b with Bert Hoeksema in Ambon, Indonesia (1996) ¢ with colleagues in Bali, Indonesia (2001) d
in Cebu, the Philippines (1999). Photograph credits a Willem Kolvoort b unknown ¢ unknown d author.

with the use of SCUBA. This enabled him to participate in fieldwork sampling during
surveys and large-scale expeditions in the company of his colleagues of the Naturalis
marine research team (“Naturalis Zeeteam”), even before he got a position as a curator
(Figures 1, 3, 4): in the Seychelles (December 1992—January 1993), South Sulawesi
(1994), North Sulawesi (1994), Ambon (1996), South Sulawesi (1998), Cebu, Philip-
pines (1999), Bali (2001), East Kalimantan (2003), Thousand Islands (2005), Palau
(2005), and Raja Ampat (2007).

Most of these expeditions were in Indonesia and in this way Leen established a
close collaboration with two octocoral scientists from the Research Centre for Ocean-
ography, Indonesian Institute of Sciences, Jakarta: M.I.Y.T. Hermanlimianto (Yose-
phine Tuti), specialised in gorgonians, and Anna E.W. Manuputty, specialised in soft
corals. Both of them also visited Leen and his collection; Yosephine did so several times
(Figure 2¢). All in all, Leen spent much time on collection work for which he col-
laborated with collection managers Chiel Slierings (who retired in October 2007) and
Koos van Egmond until Leen’s own retirement on 31 December 2016.

In order to strengthen his international contacts, Leen attended several interna-
tional conferences and workshops to meet with other octocoral workers (Figure 5),
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Figure 4. Photographs of Leen during fieldwork in Indonesia (continued) a photography and sampling

underwater off Jakarta in the Java Sea (2005) b preparing specimens with Yosephine Tuti in Raja Ampat
(2007) ¢ with colleagues Charles Fransen and Chiel Slierings on board of a small wooden boat during
a survey in the Thousand Islands, Indonesia (2005) d Processing data with Frank Stokvis on Kri Island,
Raja Ampat (2007). Photograph credits a author b Stefano Draisma ¢ Koos van Egmond d unknown.

such as the 6 International Conference on Coelenterate Biology, Noordwijkerhout,
The Netherlands (1996); the 9* International Coral Reef Symposium Bali, Indonesia
(2000); the 2" International Workshop on Octocoral Taxonomy, Darwin, Australia
(2002); the 7 International Conference on Coelenterate Biology, Lawrence, Kansas,
USA (2003); the 10* International Coral Reef Symposium, Okinawa, Japan (2004);
the 1% Asia Pacific Coral Reef Symposium, Hong Kong (2006); the 2™ Asia Pacific
Coral Reef Symposium, Phuket Thailand (2010); and the 8™ International Confer-
ence on Coelenterate Biology, Eilat, Israel (2013). He acted as an instructor with other
colleagues during two octocoral taxonomy workshops: in Trivandrum, Kerala, India

(2005) and in Phuket, Thailand (2007).
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Figure 5. Photographs of Leen (*) during conferences and workshops a with other participants of the 2™

International Workshop on Octocoral Taxonomy, Darwin, Australia (2002): Stephen Cairns, Gotz Rein-
icke, Gary Williams, Jun-Im Song, Catherine McFadden, Manfred Grasshoff, Philip Alderslade b discuss-
ing octocoral samples with Anita George, Jaret Bilewitch, and Kaveh Samimi-Namin during the Inter-
national Workshop on the Taxonomy of Octocorals in Trivandrum, Kerala, India (2005) ¢ presenting a
poster during the 1 Asia Pacific Coral reef Symposium, Hong Kong (2006) d with other participants
during the 4" octocoral taxonomy workshop in Phuket, Thailand (2007). Photograph credits @ museum
and Art Galleries of the Northern Territories in Darwin b unknown ¢ author d unknown.

Leen’s study of the octocoral family Nephtheididae was also the subject of his PhD
from Leiden University, obtained on 6 November 2007 (Figure 2a), under the super-
vision of Prof. Dr. Edi Gittenberger and Dr. B.W. Hoeksema (van Ofwegen 2007).
He coached and supervised two PhD candidates himself and became co-supervisor
in 2016 (together with Bert Hoeksema) for Kaveh Samimi-Namin (Samimi-Namin
2016; Figure 2d) and Bastian T. Reijnen (Reijnen 2016), both at Leiden University
under supervision of Edi Gittenberger. Leen also supervised two MSc students from
Leiden University, Frank R. Stokvis and Yee Wah Lau.

In 2001, Leen also succeeded Koos den Hartog in his capacity of editor-in-chief
of the two zoological museum journals until these ceased publication. In 2004, Zo-
ologische Verhandelingen became incorporated in Zoologische Mededelingen, which
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stopped publication in 2014. In 2008, Leen became an associate editor for ZooKeys
(with a focus on octocorals and other anthozoans). In the same year he also became
editor of Octocorallia for the World Register of Marine Species, now also accessible
through the World List of Octocorallia (Cordeiro et al. 2021), with which he first col-
laborated with Dr. Gary Williams, who oversaw the sea pen data (Pennatulacea). After
his retirement, Leen stopped his editorial tasks, but he continued publishing papers
until his death. His dedication and expertise in octocoral taxonomy is demonstrated
by an impressive series of publications and a large collection of specimens. In honour
of Leen’s octocoral expertise one species was named after him, Fasciclia ofwegeni Janes,
2008, based on type material collected by Leen in the Seychelles (Janes 2008).

Leen described many new taxa himself or with co-authors, including seven families,
25 genera, and 214 species, ranging in publication years from 1987 until the present
(Appendix 1). Various new specieswere named after Naturalis colleagues (Chromonephthea
egmondi, C. franseni, C. goudi, C. hocksemai, C. slieringsi, Dendronephthya vervoorti,
Lignella hartogi, Sinularia vanderlandi), and several others were named after octocoral
specialists (Chromonephthea aldersladei, C. bayeri, C. benayahui, C. cairnsi, C. grasshofft,
C. tentoriae, C. williamsi, Sinularia verseveldti, Wrightella stiasnyi). Having known Leen
for more than 35 years, it is beyond doubt that he will be missed by his colleagues and
students, who will remember him not only for his life-time dedication to octocoral
taxonomy and his vast knowledge on that topic, but also for his characteristic smile
(Figures 1-5), unique sense of humour, and heartfelt friendship.
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Appendix |

Octocoral taxa described by Leen P. van Ofwegen (and co-authors). Source: Cordeiro
etal. (2021)

Number of families: 7

2010
Acanthoaxiidae van Ofwegen & McFadden, 2010

2012
Aquaumbridae Breedy, van Ofwegen & Vargas, 2012
Arulidae McFadden & van Ofwegen, 2012

2013
Parasphaerascleridae McFadden & van Ofwegen, 2013

2017

Acrophytidae McFadden & van Ofwegen, 2017
Corymbophytidae McFadden & van Ofwegen, 2017
Leptophytidaec McFadden & van Ofwegen, 2017

Number of genera: 25

1991
Pseudothelogorgia van Ofwegen, 1991

1997
Leptophyton van Ofwegen & Schleyer, 1997

2003
Canarya Ocana & van Ofwegen, 2003
Denhartogia Ocana & van Ofwegen, 2003

2005
Chromonephthea van Ofwegen, 2005
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2006
Ceeceenus van Ofwegen & Benayahu, 2006

2007
Incrustatus van Ofvvegen, Haussermann & Forsterra, 2007

2010
Acanthoaxis van Ofwegen & McFadden, 2010

2011
Stragulum van Ofwegen & Haddad, 2011

2012

Aguaumbra Breedy, van Ofwegen & Vargas, 2012
Arula McFadden & van Ofwegen, 2012
Inconstantia McFadden & van Ofwegen, 2012

2013
Parasphaerasclera McFadden & van Ofwegen, 2013
Sphaerasclera McFadden & van Ofwegen, 2013

2014
Complexum van Ofwegen, Aurelle & Sartoretto, 2014

2017

Circularius McFadden & van Ofwegen, 2017
Corymbophyton McFadden & van Ofwegen, 2017
Porphyrophyton McFadden & van Ofwegen, 2017
Ténerodus McFadden & van Ofwegen, 2017

2018
Caementabunda Benayahu, van Ofwegen & McFadden, 2018

Conglomeratusclera Benayahu, van Ofwegen & McFadden, 2018

167

Hana Lau, Stokvis, van Ofwegen & Reimer, 2018 [accepted as Hanah Lau, Stokvis,

van Ofwegen & Reimer, 2020]

2020
Hanah Lau, Stokvis, van Ofwegen & Reimer, 2020

2021

Rhodolitica Breedy, van Ofwegen, McFadden & Murillo-Cruz, 2021

Unomia Benayahu, van Ofwegen, Allais & McFadden, 2021
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Number of species: 214

1987

Acabaria andamanensis van Ofwegen, 1987 [accepted as Melithaea andamanensis (van
Ofwegen, 1987)]

Clathraria maldivensis van Ofwegen, 1987 [accepted as Melithaea maldivensis (van
Ofwegen, 1987)]

Clathraria omanensis van Ofwegen, 1987 [accepted as Melithaea omanensis (van Ofwe-
gen, 1987)]

1989
Wrightella stiasnyi van Ofwegen, 1989 [accepted as Melithaea stiasnyi (van Ofwegen,
1989)]

1990
Lignella hartogi van Ofwegen, 1990 [accepted as Pseudothelogorgia hartogi (van Ofwe-
gen, 1990)]

1991

Dendronephthya bruuni Verseveldt & van Ofwegen, 1991
Dendronephthya hystricosa Verseveldt & van Ofwegen, 1991
Dendronephthya pyriformis Verseveldt & van Ofwegen, 1991
Dendronephthya staphyloidea Verseveldt & van Ofwegen, 1991
Dendronephthya vervoorti Verseveldt & van Ofwegen, 1991
Sinularia abhbishiktae van Ofwegen & Vennam, 1991

1992

Alcyonium compactofestucum Verseveldt & van Ofwegen, 1992

Alcyonium rudyi Verseveldt & van Ofwegen, 1992 [accepted as Discophyton rudyi (Ver-
seveldt & van Ofwegen, 1992)]

Alcyonium senegalense Verseveldt & van Ofwegen, 1992

Alcyonium spitzbergense Verseveldt & van Ofwegen, 1992

Cladiella daphnae van Ofwegen & Benayahu, 1992

Sinularia platylobata van Ofwegen & Benayahu, 1992

1994
Sinularia slieringsi van Ofwegen & Vennam, 1994

1996
Sinularia verseveldti van Ofwegen, 1996

1997
Alcyonium grandis Casas, Ramil & van Ofwegen, 1997
Alcyonium paucilobulatum Casas, Ramil & van Ofwegen, 1997
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Alcyonium sourhgeorgiensis Casas, Ramil & van Ofwegen, 1997
Leptophyton benayahui van Ofwegen & Schleyer, 1997

1999
Lobophytum jasparsi van Ofwegen, 1999

2001
Astrogorgia bayeri van Ofwegen & Hoeksema, 2001
Sinularia vanderlandi van Ofwegen, 2001

2003
Denhartogia hartogi Ocana & van Ofwegen, 2003

2005

Chromonephthea aldersladei van Ofwegen, 2005
Chromonephthea bayeri van Ofwegen, 2005
Chromonephthea benayahui van Ofwegen, 2005
Chromonephthea braziliensis van Ofwegen, 2005
Chromonephthea brevis van Ofwegen, 2005
Chromonephthea cairnsi van Ofwegen, 2005
Chromonephthea cobourgensis van Ofwegen, 2005
Chromonephthea egmondi van Ofwegen, 2005
Chromonephthea exosis van Ofwegen, 2005
Chromonephthea franseni van Ofwegen, 2005
Chromonephthea frondosa van Ofwegen, 2005
Chromonephthea fruticosa van Ofwegen, 2005
Chromonephthea goudi van Ofwegen, 2005
Chromonephthea grandis van Ofwegen, 2005
Chromonephthea grasshoffi van Ofwegen, 2005
Chromonephthea hoeksemai van Ofwegen, 2005
Chromonephthea hornerae van Ofwegen, 2005
Chromonephthea imaharai van Ofwegen, 2005
Chromonephthea imperfecta van Ofwegen, 2005
Chromonephthea levis van Ofwegen, 2005
Chromonephthea megasclera van Ofwegen, 2005
Chromonephthea minor van Ofwegen, 2005
Chromonephthea muironensis van Ofwegen, 2005
Chromonephthea obscura van Ofwegen, 2005
Chromonephthea ostrina van Ofwegen, 2005
Chromonephthea palauensis van Ofwegen, 2005
Chromonephthea rotunda van Ofwegen, 2005
Chromonephthea simulata van Ofwegen, 2005
Chromonephthea singularis van Ofwegen, 2005
Chromonephthea slieringsi van Ofwegen, 2005

169
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Chromonephthea spinosa van Ofwegen, 2005

Chromonephthea tentoriae van Ofwegen, 2005
Chromonephthea variabilis van Ofwegen, 2005
Chromonephthea williamsi van Ofwegen, 2005

2006

Alcyonium megasclerum Stokvis & van Ofwegen, 2006

Alcyonium profundum Stokvis & van Ofwegen, 2006

Alcyonium rubrum Stokvis & van Ofwegen, 2006 [accepted as Alcyonium burmedju
Sampaio, Stokvis & van Ofwegen, 2016]

Astrogorgia balinensis Hermanlimianto & van Ofwegen, 2006

Ceeceenus levis van Ofwegen & Benayahu, 2006

Ceeceenus pannosus van Ofwegen & Benayahu, 2006

Ceeceenus quadrus van Ofwegen & Benayahu, 2006

Ceeceenus torus van Ofwegen & Benayahu, 2006

2007

Alcyonium glaciophilum van Ofwegen, Haussermann & Férsterra, 2007

Alcyonium jorgei van Ofwegen, Haussermann & Férsterra, 2007

Alcyonium roseum van Ofwegen, Hiussermann & Forsterra, 2007 [accepted as Alcyo-
nium varum McFadden & van Ofwegen, 2013]

Alcyonium yepayek van Ofwegen, Hiussermann & Forsterra, 2007

Alertigorgia hoeksemai van Ofwegen & Alderslade, 2007

Incrustatus comauensis van Ofwegen, Hiussermann & Férsterra, 2007

Sinularia acuta Manuputty & van Ofwegen, 2007

Sinularia corpulentissima Manuputty & van Ofwegen, 2007

Sinularia curvata Manuputty & van Ofwegen, 2007

Sinularia kotanianensis Manuputty & van Ofwegen, 2007

Sinularia longula Manuputty & van Ofwegen, 2007

2008

Sinularia babeldaobensis van Ofwegen, 2008
Sinularia bisulca van Ofwegen, 2008
Sinularia bremerensis van Ofwegen, 2008
Sinularia confusa van Ofwegen, 2008
Sinularia crebra van Ofwegen, 2008
Sinularia diffusa van Ofwegen, 2008
Sinularia digitata van Ofwegen, 2008
Sinularia finitima van Ofwegen, 2008
Sinularia flaccida van Ofwegen, 2008
Sinularia foliata van Ofwegen, 2008
Sinularia humilis van Ofwegen, 2008
Sinularia linnei van Ofwegen, 2008
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Sinularia luxuriosa van Ofwegen, 2008
Sinularia papula van Ofwegen, 2008
Sinularia siaesensis van Ofwegen, 2008
Sinularia sublimis van Ofwegen, 2008
Sinularia tumulosa van Ofwegen, 2008
Sinularia ultima van Ofwegen, 2008
Sinularia uniformis van Ofwegen, 2008
Sinularia verruca van Ofwegen, 2008
Sinularia woodyensis van Ofwegen, 2008

2009

Astrogorgia fruticosa Samimi Namin & van Ofwegen, 2009
Euplexaura plana Samimi Namin & van Ofwegen, 2009
Lobophytum mortoni Benayahu & van Ofwegen, 2009
Sarcophyton minusculum Samimi Namin & van Ofwegen, 2009
Sarcophyton tumulosum Benayahu & van Ofwegen, 2009

2010

Acanthoaxis wirtzi van Ofwegen & McFadden, 2010

Bebryce inermis Samimi Namin & van Ofwegen, 2010
Sinularia capricornis Dautova, van Ofwegen & Savinkin, 2010
Sinularia multiflora Dautova, van Ofwegen & Savinkin, 2010
Sinularia pumila Dautova, van Ofwegen & Savinkin, 2010
Sinularia sarmentosa Dautova, van Ofwegen & Savinkin, 2010
Sinularia torta Dautova, van Ofwegen & Savinkin, 2010
Sinularia wva Dautova, van Ofwegen & Savinkin, 2010

2011

Lobophytum hsiehi Benayahu & van Ofwegen, 2011
Sinularia choui Benayahu & van Ofwegen, 2011
Sinularia daii Benayahu & van Ofwegen, 2011
Sinularia soongi Benayahu & van Ofwegen, 2011
Stragulum bicolor van Ofwegen & Haddad, 2011

2012

Agquaumbra klapferi Breedy, van Ofwegen & Vargas, 2012
Arula petunia McFadden & van Ofwegen, 2012
Cornularia pabloi McFadden & van Ofwegen, 2012
Eunephthya celata McFadden & van Ofwegen, 2012
Eunephthya ericius McFadden & van Ofwegen, 2012
Eunephthya granulata McFadden & van Ofwegen, 2012
Eunephthya shirleyae McFadden & van Ofwegen, 2012
Inconstantia exigua McFadden & van Ofwegen, 2012
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Inconstantia pannucea McFadden & van Ofwegen, 2012
Inconstantia procera McFadden & van Ofwegen, 2012
Sinularia penghuensis van Ofwegen & Benayahu, 2012
Sinularia shlagmani Benayahu & van Ofwegen, 2012
Sinularia tessieri Benayahu & van Ofwegen, 2012
Sinularia wanannensis van Ofwegen & Benayahu, 2012

2013

Alcyonium varum McFadden & van Ofwegen, 2013

Incrustatus niarchosi McFadden & van Ofwegen, 2013

Sinularia australiensis van Ofwegen, Benayahu & McFadden, 2013
Sinularia eilatensis van Ofwegen, Benayahu & McFadden, 2013

2014

Complexum pusillum van Ofwegen, Aurelle & Sartoretto, 2014

Melithaea hendersoni Reijnen, McFadden, Hermanlimianto & van Ofwegen, 2014
Melithaea mcqueeni Reijnen, McFadden, Hermanlimianto & van Ofwegen, 2014
Melithaea shanni Reijnen, McFadden, Hermanlimianto & van Ofwegen, 2014
Melithaea thorpeae Reijnen, McFadden, Hermanlimianto & van Ofwegen, 2014
Melithaea wrighti Reijnen, McFadden, Hermanlimianto & van Ofwegen, 2014

2015

Melithaea boninensis Matsumoto & van Ofwegen, 2015
Melithaea doederleini Matsumoto & van Ofwegen, 2015
Melithaea isonoi Matsumoto & van Ofwegen, 2015
Melithaea keramaensis Matsumoto & van Ofwegen, 2015
Melithaea oyeni Matsumoto & van Ofwegen, 2015
Melithaea ryukyuensis Matsumoto & van Ofwegen, 2015
Melithaea sagamiensis Matsumoto & van Ofwegen, 2015
Melithaea satsumaensis Matsumoto & van Ofwegen, 2015
Melithaea suensoni Matsumoto & van Ofwegen, 2015
Melithaea tanseii Matsumoto & van Ofwegen, 2015
Melithaea tokaraensis Matsumoto & van Ofwegen, 2015

2016

Alcyonium burmedju Sampaio, Stokvis & van Ofwegen, 2016
Bebryce asteria Bayer & van Ofwegen, 2016

Bebryce cofferi Bayer & van Ofwegen, 2016

Bebryce otsuchiensis Matsumoto & van Ofwegen, 2016
Bebryce rotunda Matsumoto & van Ofwegen, 2016

Bebryce satsumaensis Matsumoto & van Ofwegen, 2016
Briareum cylindrum Samimi-Namin & van Ofwegen, 2016
Euplexaura yayoii Matsumoto & van Ofwegen, 2016
Litophyton curvum van Ofwegen, 2016
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Melithaea davidi Samimi-Namin, van Ofwegen & McFadden, 2016
Sinularia levi van Ofwegen, McFadden & Benayahu, 2016
Trimuricea bicolor Samimi-Namin & van Ofwegen, 2016
Trimuricea flava Samimi-Namin & van Ofwegen, 2016

Trimuricea omanensis Samimi-Namin & van Ofwegen, 2016
Trimuricea persica Samimi-Namin & van Ofwegen, 2016
Trimuricea spinosa Samimi-Namin & van Ofwegen, 2016
Trimuricea tuberculosa Samimi-Namin & van Ofwegen, 2016

2017

Alcyonium dolium McFadden & van Ofwegen, 2017

Lampophyton spinatum McFadden & van Ofwegen, 2017

Leptophyton fustis McFadden & van Ofwegen, 2017

Sinularia mesophotica Benayahu, McFadden, Shoham & van Ofwegen, 2017
Tenerodus pollex McFadden & van Ofwegen, 2017

2018

Dendronephthya perezi Cordeiro & van Ofwegen, 2018

Hana hanagasa Lau, Stokvis, van Ofwegen & Reimer, 2018 [accepted as Hanah hana-
gasa (Lau, Stokvis, Ofwegen & Reimer, 2018)]

Hana hanataba Lau, Stokvis, van Ofwegen & Reimer, 2018 [accepted as Hanah hana-
taba (Lau, Stokvis, Ofwegen & Reimer, 2018)]

2019

Calcigorgia gigantea Matsumoto, van Ofwegen & Bayer, 2019
Calcigorgia gracilis Matsumoto, van Ofwegen & Bayer, 2019
Calcigorgia pacifica Matsumoto, van Ofwegen & Bayer, 2019

2020

Litophyton acutum van Ofwegen, 2020
Litophyton brachiatum van Ofwegen, 2020
Litophyton brewerensis van Ofwegen, 2020
Litophyton burfordensis van Ofwegen, 2020
Litophyton carnatum van Ofwegen, 2020
Litophyton cockburnensis van Ofwegen, 2020
Litophyton darleyensis van Ofwegen, 2020
Litophyton daviesensis van Ofwegen, 2020
Litophyton dipensis van Ofwegen, 2020
Litophyton elfordensis van Ofwegen, 2020
Litophyton folium van Ofwegen, 2020
Litophyton fusum van Ofwegen, 2020
Litophyton graafae van Ofwegen, 2020
Litophyton grandis van Ofwegen, 2020
Litophyton horseshoeensis van Ofwegen, 2020
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Litophyton myrmidonensis van Ofwegen, 2020
Litophyton obtusum van Ofwegen, 2020
Litophyton oxleyensis van Ofwegen, 2020
Litophyton pandoraensis van Ofwegen, 2020
Litophyton projectum van Ofwegen, 2020
Litophyton pseudorowleyensis van Ofwegen, 2020
Litophyton rowleyensis van Ofwegen, 2020
Litophyton sanctuaryensis van Ofwegen, 2020
Litophyton simplex van Ofwegen, 2020
Litophyton snakeensis van Ofwegen, 2020
Litophyton spinulosum van Ofwegen, 2020
Litophyton squamatum van Ofwegen, 2020
Litophyton swainensis van Ofwegen, 2020
Litophyton territoryensis van Ofwegen, 2020
Litophyton verrucosum van Ofwegen, 2020

2021
Rhodolitica occulta Breedy, van Ofwegen, McFadden & Murillo-Cruz, 2021
Unomia complanatis Benayahu, van Ofwegen, Allais & McFadden, 2021

Appendix 2

Publications by Leen van Ofwegen (and co-authors). Sources: van Ofwegen (2007),
Google Scholar Citations (https://www.researchgate.net/profile/Leen-Ofwegen/re-
search, accessed 5 July 2021), ResearchGate (https://scholar.google.com/citations?user
=DVwTdoAAAAA]&hl=en, accessed 5 July 2021.

1982

Krans TE, Guit FA, van Ofwegen LP (1982) Facies-patterns in the Lower Devonian car-
bonates of the Lebanza Formation (Cantabrian Mountains, Province of Palencia, NW
Spain). Neues Jahrbuch fiir Geologie und Paliontologie Abhandlungen, Stuttgart 163(2):
192-212.

1987

van Ofwegen LP (1987) Melithacidae (Coelenterata: Anthozoa) from the Indian Ocean and
the Malay Archipelago. Zoologische Verhandelingen 239: 1-57. https://repository.natura-
lis.nl/pub/317750/ZV1987239001.pdf

1989

van Ofwegen LP (1989) On Wrightella coccinea (Ellis & Solander, 1786) and Wrightella stias-
nyi spec. nov. (Anthozoa: Gorgonacea: Melithaeidae). Zoologische Mededelingen 63(3):
27-34. https://repository.naturalis.nl/pub/317963/ZM1989063003.pdf
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1990

van Ofwegen LP (1990) Notes on the Keroeididae (Anthozoa: Gorgonacea) collected in 1963
and 1964 by the International Indian Ocean Expedition of the R/V “Anton Bruun”, in
the Indian Ocean, with the description of a new species, Lignella hartogi spec. nov. Zo-
ologische Mededelingen 63(13): 163-168. https://repository.naturalis.nl/pub/319109/
ZM1990063013.pdf

1991

van Ofwegen LP, Vennam ] (1991) Notes on Octocorallia from the Laccadives (SW India).
Zoologische Mededelingen 65(9): 143—154. https://repository.naturalis.nl/pub/318729/
ZM1991065009.pdf

Verseveldt J, van Ofwegen LP (1991) Five new species of the genus Dendronephthya Kii-
kenthal, 1905 (Octocorallia: Nephtheidae) from the Indian Ocean. Zoologische Medede-
lingen 65(10): 155-169. https://repository.naturalis.nl/pub/318729/ZM1991065009.pdf

1992

van Ofwegen LP, Benayahu Y (1992) Notes on Alcyonacea (Octocorallia) from Tanzania.
Zoologische Mededelingen 66(6): 139—154. https://repository.naturalis.nl/pub/318737/
ZM1992066006.pdf

Verseveldt ], van Ofwegen LP (1992) New and redescribed species of Alcyonium Linnaeus,
1758 (Anthozoa: Alcyonacea). Zoologische Mededelingen 66(7): 155—181. https://reposi-
tory.naturalis.nl/pub/318612/ZM 1992066007 .pdf

1994

van Ofwegen LP (1994) Pseudothelogorgia, a new genus of gorgonacean octocorals from the
Indian Ocean. Precious Corals & Octocoral Research 3: 19-22, pls. 1-2.

van Ofwegen LP, Slierings M (1994) Octocorallia. In: van der Land J (Ed.) Oceanic reefs of
the Seychelles (ed. J. van der Land). National Museum of Natural History, Leiden, 93-95.

van Ofwegen LP, Vennam J (1994) Results of the Rumphius Biohistorical Expedition to Am-
bon (1990). Part 3. The Alcyoniidae (Octocorallia: Alcyonacea). Zoologische Medede-
lingen 68(14): 135-158. https://repository.naturalis.nl/pub/319185/ZM1994068014.pdf

1996

van Ofwegen LP (1996) Octocorallia from the Bismarck Sea (part II). Zoologische Medede-
lingen 70(13): 207-215. https://repository.naturalis.nl/pub/318612/ZM1996070013.pdf

Vennam J, van Ofwegen LP (1996) Soft corals (Coelenterata: Octocorallia: Alcyonacea) from
the Laccadives (SW India), with a re-examination of Sinularia gravis Tixier-Durivault,
1970. Zoologische Mededelingen 70(29): 437-452. https://repository.naturalis.nl/
pub/318612/ZM1996070029.pdf

1997
Casas C, Ramil F van Ofwegen LP (1997) Octocorallia (Cnidaria: Anthozoa) from the
Scotia Arc, South Atlantic Ocean. I. The genus Alcyonium Linnaeus, 1758. Zoologische
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Mededelingen ~ 71(26):  299-311.  https://repository.naturalis.nl/pub/319078/
ZM1997071026.pdf

den Hartog JC, van Ofwegen LP, van der Spoel S [Eds] (1997) Coelenterate Biology. Pro-
ceedings of the 6% International Conference on Coelenterate Biology, Noordwijkerhout,
The Netherlands, 16-21 July 1995. Nationaal Natuurhistorisch Museum, Leiden, 542 pp.
hteps://repository.naturalis.nl/pub/663216/Hartog_1997.pdf

Handayani D, Edrada RA, Proksch B, Wray V, Witte L, van Ofwegen L, Kunzmann A (1997)
New oxygenated sesquiterpenes from the Indonesian soft coral Nephthea chabrolii. Journal
of Natural Products 60(7): 716-718. https://doi.org/10.1021/np960699f

van Ofwegen LP (1997) The present status of taxonomic knowledge of octocorals in Indonesia.
In: Tomascik T, Mah AJ, Nontji A, Kasim Moosa M (Eds) The ecology of the Indonesian
Seas. Part I. The Ecology of Indonesia Series VII. Periplus Editions, Hong Kong, 345-346.

van Ofwegen LP, Schleyer MH (1997) Corals of the South-west Indian Ocean V. Leprophyton
benayahui gen. nov. & spec. nov. (Cnidaria, Alcyonacea) from deep reefs off Durban and
on the KwaZulu-Natal south coast, South Africa. Oceanographic Research Institute Inves-
tigational Report 71: 1-12.

1998

Benayahu Y, van Ofwegen LP, Alderslade PA (1998) A case study of variation in two nominal
species of Sinularia (Coelenterata: Octocorallia), S. brassica May, 1898, and S. dura (Pratt,
1903), with a proposal for their synonymy. Zoologische Verhandelingen 323: 277-309.
https://repository.naturalis.nl/pub/317654/ZV1998323023.pdf

den Hartog JC, van Bruggen AC, Cornelius PFS, van Ofwegen LP [Eds] (1998) Commemo-
rative volume for the 80™ birthday of Willem Vervoort in 1997. Zoologische Verhandelin-
gen 323: 1-448.

Edrada RA, Proksch B, Wray V, Witte L, van Ofwegen L (1998) Four new bioactive diterpenes
of the soft coral Lobophytum pauciflorum from Mindoro, Philippines. Journal of Natural
Products 61(3): 358-361. https://doi.org/10.1021/np970276t

Morris LA, Christie EM, Jaspars M, van Ofwegen LP (1998) A bioactive secosterol with an
unusual A- and B-ring oxygenation pattern isolated from an Indonesian soft coral Lobaophy-
tum sp. Journal of Natural Products 61(4): 538-541. https://doi.org/10.1021/np9705118

1999

Reinicke GB, van Ofwegen LP (1999) Soft corals (Alcyonacea: Octocorallia) from shallow
water in the Chagos Archipelago: species assemblages and their distribution. In: Sheppard
CRC, Seaward MRD (Eds) Ecology of the Chagos Archipelago. Linnean Society Occa-
sional Publications 2. Linnean Society / Westbury Publishing, London, 67-90.

van Ofwegen LP (1999) Lobophytum jasparsi spec. nov. from Indonesia (Coelenterata: Octoc-
orallia: Alcyonacea). Zoologische Mededelingen 73(8): 177-185. https://repository.natu-
ralis.nl/pub/215092/ZM73_177-186.pdf

2000
Cinel B, Roberge M, Behrisch H, van Ofwegen L, Castro CB, Andersen R] (2000) An-
timitotic diterpenes from Erythropodium caribaeorum test pharmacophore models for
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microtubule stabilization. Organic Letters 2(3): 257-260. https://doi.org/10.1021/
019912027

Edrada RA, Wray V, Witte L, van Ofwegen L, Proksch P (2000) Bioactive terpenes from the
soft coral Heteroxenia sp. from Mindoro, Philippines. Zeitschrift fiir Naturforschung 55c:
82-86. https://doi.org/10.1515/znc-2000-1-216

van Ofwegen LP, Goh NKC, Chou LM (2000) The Melithaeidae: Coelenterata: Octocorallia)
of Singapore. Zoologische Mededelingen 73(19): 285-304. https://repository.naturalis.nl/
pub/216175/ZM73_285-304.pdf

Xu L, Patrick BO, Roberge M, Allen T, van Ofwegen L, Andersen RJ (2000) New diterpenoids
from the octocoral Pachyclavularia violacea collected in Papua New Guinea. Tetrahedron

56: 9031-9037. https://doi.org/10.1016/50040-4020(00)00756-0

2001

van Ofwegen LP (2001) Sinularia vanderlandi spec. nov. (Octocorallia: Alcyonacea) from the
Seychelles. Zoologische Verhandelingen 334: 103-114. https://repository.naturalis.nl/
pub/219451/ZV334_103-114.pdf

van Ofwegen LP, Hocksema BW (2001) Astrogorgia bayeri, a new gorgonian octocoral species
from South Sulawesi (Coelenterata: Octocorallia: Plexauridae). Bulletin of the Biological
Society of Washington 10: 66-70.

van der Land J, van Ofwegen L, Grasshoff M (2001) Octocorallia. In: Costello MJ, Emblow
C, White R (Eds.) European Register of Marine Species. A checklist of the marine species
of Europe and a bibliography of guides to their identification. Patrimoines Naturels 50:
104-105.

2002

van Ofwegen LP (2002) Status of knowledge of the Indo Pacific soft coral genus Sinularia
May, 1898 (Anthozoa: Octocorallia). Proceedings 9* international Coral Reef Symposi-
um, Bali, Indonesia 23-27 October 2000, 1: 167-171. http://coremap.or.id/downloads/
IRCS9*-Ofwegen.pdf

2003

Hoeksema BW, van Ofwegen LP (2003) Indo-Malayan reef corals: a generic overview. World
Biodiversity database, CD-ROM Series ETI, Amsterdam. https://indo-malayan-reef-cor-
als.linnaeus.naturalis.nl/linnaeus_ng/app/views/introduction/topic.php?id=3292&epi=24

Ocafia O, van Ofwegen LP (2003) Two new genera and one new species of stoloniferous
octocorals (Anthozoa: Clavulariidae). Zoologische Verhandelingen 345: 269-274. https://
repository.naturalis.nl/pub/219451/ZV345_269-274.pdf

2004

Ocafia O, den Hartog JC, van Ofwegen LP (2004) Ring sea anemones, an overview (Cnidaria,
Anthozoa, Actiniaria). Graellsia 60(2): 143—154. https://doi.org/10.3989/graellsia.2004.
v60.i2.209

Schleyer MH, van Ofwegen LP, Reinicke GB (2004) Soft corals of the Western Indian Ocean
and Red Sea. CD ROM. CORDIO/SIDA, Kalmar, Sweden.
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2005

Jin B Deng Z, Pei Y, Fu H, Li J, van Ofwegen L, Proksch B, Lin W (2005) Polyhydroxy-
lated steroids from the soft coral Sinularia dissecta. Steroids 70(8): 487-493. https://doi.
org/10.1016/j.steroids.2005.01.001

Li G, Deng Z, Guan H, van Ofwegen L, Proksch B, Li W (2005) Steroids from the soft
coral Dendronephthya sp. Steroids 70(1): 13-18. https://doi.org/10.1016/j.ster-
0ids.2004.09.003

Li G, Zhang Y, Deng Z, van Ofwegen L, Proksch P, Lin W (2005) Cytotoxic cembranoid dit-
erpenes from a soft coral Sinularia gibberosa. Journal of Natural Products 68(5): 649-652.
hteps://doi.org/10.1021/np040197z

van Ofwegen LP (2005) A new genus of nephtheid soft corals (Octocorallia: Alcyonacea:
Nephtheidae) from the Indo-Pacific. Zoologische Mededelingen 79(4): 1-236. https://
repository.naturalis.nl/pub/210125/ZM79-04_001-236.pdf

2006

Hermanlimianto MIYT, van Ofwegen LP (2006) A new species of Astrogorgia (Coelenterata:
Octocorallia: Plexauridae) from Bali. Zoologische Mededelingen 80(4): 103—108. https://
repository.naturalis.nl/pub/198491/ZM80-04__103-108__Hermanlimianto.pdf

Huang X, Deng Z, Zhu X, van Ofwegen L, Proksch P, Lin W (2006) Krempenes A-D:
a series of unprecedented pregnane-type steroids from the marine soft coral Cla-
diella krempfi. Helvetica Chimica Acta 89: 2020-2026. https://doi.org/10.1002/
hlca.200690192

Huang XP, Deng ZW, Ofwegen LV, Li ], Fu HZ, Zhu XB, Lin WH (2006) Two new pregnane
glycosides from soft coral Cladiella krempfi. Journal of Asian Natural Products Research
8(4): 287-291. hteps://doi.org/10.1080/10286020500034782

McFadden CS, Alderslade B, van Ofwegen LP, Johnsen H, Rusmevichientong A (2006) Phylo-
genetic relationships within the tropical soft coral genera Sarcophyton and Lobophyton (An-
thozoa, Octocorallia). Invertebrate Biology 125(4): 288-305. https://doi.org/10.1111/
j.-1744-7410.2006.00070.x

Stokvis FR, van Ofwegen LP (2006) New and redescribed encrusting species of Alcyonium
from the Atlantic Ocean (Octocorallia: Alcyonacea: Alcyoniidae). Zoologische Mededelin-
gen 80(4): 165-183. https://repository.naturalis.nl/pub/198498/ZM80-04__165-184__
Stokvis-Ofw.pdf

van Ofwegen LP, Benayahu Y (2006) A new genus of paralcyoniid soft corals (Octocorallia,
Alcyonacea, Paralcyoniddae) from the Indo-West Pacific. Galaxea, Journal of the Japanese
Coral Reef Society 8(1): 25-37. https://doi.org/10.3755/jcrs.8.25

van Ofwegen LP, Cairns SD, van der Land ] [Eds] (2006) Catalogue of Life: 2006. Annual
Checklist — CD ROM.

van Ofwegen LP, Hiussermann V, Forsterra G (2006) A new genus of soft coral (Octoc-
orallia: Alcyonacea: Clavulariidae) from Chile. Zootaxa 1219(1): 47-57. https://doi.
org/10.11646/zootaxa.1219.1.2

Yu S, Deng Z, van Ofwegen L, Proksch P, Lin W (2006) 5,8-Epidioxysterols and related
derivatives from a Chinese soft coral Sinularia flexibilis. Steroids 71(11-12): 955-959.
hteps://doi.org/10.1016/j.steroids.2006.07.002
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2007

MaK, Li W, Fu H, Koike K, Lin W, van Ofwegen L, Fu H (2007) New 4«-methyl steroids from
a Chinese soft coral Nephthea sp. Steroids 72(14): 901-907. hrttps://doi.org/10.1016/j.
steroids.2007.07.006

Manuputty AEW, van Ofwegen LP (2007) The genus Sinularia (Octocorallia: Alcyonacea)
from Ambon and Seram (Moluccas, Indonesia). Zoologische Mededelingen 81(11): 187—
216. hteps://repository.naturalis.nl/pub/226657/ZM81-11_187-216.pdf

van Ofwegen LP (2006[2007]) Annotated check list of New Caledonian soft corals. In: Payri
CE, Richer de Forges B (Eds) Compendium of Marine Species from New Caledonia (2™
Edn.). IRD, Nouméa New Caledonia, 139-144. https://horizon.documentation.ird.fr/
exl-doc/pleins_textes/divers15-05/010059745.pdf

van Ofwegen LP (2007) Towards a revision of the Nephteidae (Coelenterata: Octocorallia).
PhD Thesis, Leiden University, 275 pp. https://scholarlypublications.universiteitleiden.nl/
handle/1887/12428

van Ofwegen LP, Alderslade P (2007) A new species of Alertigorgia (Coelenterata: Octocor-
allia: Anthothelidae) from the Indo Malayan region. Zoologische Mededelingen 81(13):
241-249. https://repository.naturalis.nl/pub/226659/ZM81-13_241-250.pdf

van Ofwegen LP, Groenenberg DSJ (2007) A centuries old problem in nephtheid taxonomy
approached using DNA data (Coelenterata: Alcyonacea). Contributions to Zoology 76(3):
153-178. https://doi.org/10.1163/18759866-07603002

van Ofwegen LP, Hiussermann V, Forsterra G (2007) The genus Alcyonium (Octocorallia:
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