@@@ o glebably
JourwaLo{

Threatened

Taxa

10.11609/j0tt. 2022 14.8. 2148721750
www.threatenedtaxa.org

26 August 2022 (Online § Print)
14(8): 2148721750

ISSN 0974-#90F (Ownline)

(SSN 0974-7892 (Print)

Open Access



ISSN 0974-7907 (Online); ISSN 0974-7893 (Print)

Publisher Host
Wildlife Information Liaison Development Society Zoo Outreach Organization
www.wild.zooreach.org www.zooreach.org

No. 12, Thiruvannamalai Nagar, Saravanampatti - Kalapatti Road, Saravanampatti,
Coimbatore, Tamil Nadu 641035, India
Ph: +91 9385339863 | www.threatenedtaxa.org
Email: sanjay@threatenedtaxa.org

EDITORS Fundraising/Communications
Mrs. Payal B. Molur, Coimbatore, India
Founder & Chief Editor

Dr. Sanjay Molur Subject Editors 2019-2021
Wildlife Information Liaison Development (WILD) Society & Zoo Outreach Organization (ZOO),
12 Thiruvannamalai Nagar, Saravanampatti, Coimbatore, Tamil Nadu 641035, India Fungi
Deputy Chief Editor Dr. B. Shivaraju, Bengaluru, Karnataka, India
Dr. Neelesh Dahanukar Dr. R.K. Verma, Tropical Forest Research Institute, Jabalpur, India
Noida, Uttar Pradesh, India Dr. Vatsavaya S. Raju, Kakatiay University, Warangal, Andhra Pradesh, India
Dr. M. Krishnappa, Jnana Sahyadri, Kuvempu University, Shimoga, Karnataka, India
Managing Editor Dr. K.R. Sridhar, Mangalore University, Mangalagangotri, Mangalore, Karnataka, India
Mr. B. Ravichandran, WILD/ZOO, Coimbatore, India Dr. Gunjan Biswas, Vidyasagar University, Midnapore, West Bengal, India
Associate Editors Plants
Dr. Mandar Paingankar, Government Science College Gadchiroli, Maharashtra 442605, India
Dr. Ulrike Streicher, Wildlife Veterinarian, Eugene, Oregon, USA Dr. G.P. Sinha, Botanical Survey of India, Allahabad, India
Ms. Priyanka lyer, ZOO/WILD, Coimbatore, Tamil Nadu 641035, India Dr. N.P. Balakrishnan, Ret. Joint Director, BSI, Coimbatore, India
Dr. B.A. Daniel, ZOO/WILD, Coimbatore, Tamil Nadu 641035, India Dr. Shonil Bhagwat, Open University and University of Oxford, UK

Prof. D.J. Bhat, Retd. Professor, Goa University, Goa, India

Editorial Board Dr. Ferdinando Boero, Universita del Salento, Lecce, Italy

Dr. Russel Mittermeier Dr. Dale R. Calder, Royal Ontaro Museum, Toronto, Ontario, Canada

Executive Vice Chair, Conservation International, Arlington, Virginia 22202, USA Dr. Cleofas Cervancia, Univ. of Philippines Los Bafios College Laguna, Philippines
Dr. F.B. Vincent Florens, University of Mauritius, Mauritius

Prof. Mewa Singh Ph.D., FASc, FNA, FNASc, FNAPsy Dr. Merlin Franco, Curtin University, Malaysia

Ramanna Fellow and Life-Long Distinguished Professor, Biopsychology Laboratory, and Dr. V. Irudayaraj, St. Xavier’s College, Palayamkottai, Tamil Nadu, India

Institute of Excellence, University of Mysore, Mysuru, Karnataka 570006, India; Honorary Dr. B.S. Kholia, Botanical Survey of India, Gangtok, Sikkim, India

Professor, Jawaharlal Nehru Centre for Advanced Scientific Research, Bangalore; and Adjunct Dr. Pankaj Kumar, Kadoorie Farm and Botanic Garden Corporation, Hong Kong S.A.R., China

Professor, National Institute of Advanced Studies, Bangalore Dr. V. Sampath Kumar, Botanical Survey of India, Howrah, West Bengal, India
Dr. A.J. Solomon Raju, Andhra University, Visakhapatnam, India

Stephen D. Nash Dr. Vijayasankar Raman, University of Mississippi, USA

Scientific Illustrator, Conservation International, Dept. of Anatomical Sciences, Health Sciences Dr. B. Ravi Prasad Rao, Sri Krishnadevaraya University, Anantpur, India

Center, T-8, Room 045, Stony Brook University, Stony Brook, NY 11794-8081, USA Dr. K. Ravikumar, FRLHT, Bengaluru, Karnataka, India

Dr. Aparna Watve, Pune, Maharashtra, India

Dr. Fred Pluthero Dr. Qiang Liu, Xishuangbanna Tropical Botanical Garden, Yunnan, China
Toronto, Canada Dr. Noor Azhar Mohamed Shazili, Universiti Malaysia Terengganu, Kuala Terengganu, Malaysia
Dr. M.K. Vasudeva Rao, Shiv Ranjani Housing Society, Pune, Maharashtra, India
Dr. Priya Davidar Prof. A.J. Solomon Raju, Andhra University, Visakhapatnam, India
Sigur Nature Trust, Chadapatti, Mavinhalla PO, Nilgiris, Tamil Nadu 643223, India Dr. Mandar Datar, Agharkar Research Institute, Pune, Maharashtra, India
Dr. M.K. Janarthanam, Goa University, Goa, India
Dr. Martin Fisher Dr. K. Karthigeyan, Botanical Survey of India, India
Senior Associate Professor, Battcock Centre for Experimental Astrophysics, Cavendish Dr. Errol Vela, University of Montpellier, Montpellier, France
Laboratory, JJ Thomson Avenue, Cambridge CB3 OHE, UK Dr. P. Lakshminarasimhan, Botanical Survey of India, Howrah, India
Dr. Larry R. Noblick, Montgomery Botanical Center, Miami, USA
Dr. John Fellowes Dr. K. Haridasan, Pallavur, Palakkad District, Kerala, India
Honorary Assistant Professor, The Kadoorie Institute, 8/F, T.T. Tsui Building, The University of Dr. Analinda Manila-Fajard, University of the Philippines Los Banos, Laguna, Philippines
Hong Kong, Pokfulam Road, Hong Kong Dr. PA. Sinu, Central University of Kerala, Kasaragod, Kerala, India
Dr. Afroz Alam, Banasthali Vidyapith (accredited A grade by NAAC), Rajasthan, India
Prof. Dr. Mirco Solé Dr. K.P. Rajesh, Zamorin’s Guruvayurappan College, GA College PO, Kozhikode, Kerala, India
Universidade Estadual de Santa Cruz, Departamento de Ciéncias Bioldgicas, Vice-coordenador Dr. David E. Boufford, Harvard University Herbaria, Cambridge, MA 02138-2020, USA
do Programa de Pds-Graduagdo em Zoologia, Rodovia Ilhéus/Itabuna, Km 16 (45662-000) Dr. Ritesh Kumar Choudhary, Agharkar Research Institute, Pune, Maharashtra, India
Salobrinho, Ilhéus - Bahia - Brasil Dr. Navendu Page, Wildlife Institute of India, Chandrabani, Dehradun, Uttarakhand, India

Dr. Kannan C.S. Warrier, Institute of Forest Genetics and Tree Breeding, Tamil Nadu, India
Dr. Rajeev Raghavan

Professor of Taxonomy, Kerala University of Fisheries & Ocean Studies, Kochi, Kerala, India Invertebrates
English Editors Dr. R.K. Avasthi, Rohtak University, Haryana, India
Mrs. Mira Bhojwani, Pune, India Dr. D.B. Bastawade, Maharashtra, India
Dr. Fred Pluthero, Toronto, Canada Dr. Partha Pratim Bhattacharjee, Tripura University, Suryamaninagar, India
Mr. P. llangovan, Chennai, India Dr. Kailash Chandra, Zoological Survey of India, Jabalpur, Madhya Pradesh, India
Dr. Ansie Dippenaar-Schoeman, University of Pretoria, Queenswood, South Africa
Web Development Dr. Rory Dow, National Museum of natural History Naturalis, The Netherlands
Mrs. Latha G. Ravikumar, ZOO/WILD, Coimbatore, India Dr. Brian Fisher, California Academy of Sciences, USA
Dr. Richard Gallon, llandudno, North Wales, LL30 1UP
Typesetting Dr. Hemant V. Ghate, Modern College, Pune, India
Mr. Arul Jagadish, ZOO, Coimbatore, India Dr. M. Monwar Hossain, Jahangirnagar University, Dhaka, Bangladesh
Mrs. Radhika, ZOO, Coimbatore, India Mr. Jatishwor Singh Irungbam, Biology Centre CAS, BraniSovskd, Czech Republic.
Mrs. Geetha, ZOO, Coimbatore India Dr. lan J. Kitching, Natural History Museum, Cromwell Road, UK
P -

| For Focus, Scope, Aims, and Policies, visit https://threatenedtaxa.org/index.php/JoTT/aims_scope

1

! For Article Submission Guidelines, visit https://threatenedtaxa.org/index.php/JoTT/about/submissions

1 For Policies against Scientific Misconduct, visit https://threatenedtaxa.org/index.php/JoTT/policies_various

e e e "
: Cover: Fish species recorded in the Gowthami-Godavari Estuary, Andhra Pradesh: Lutjanus johnii (top left), Triacanthus biaculeatus (top right), Acentrogobius cyanomos, :
: Elops machnata, Trypauchen vagina, Oxyurichthys microlepis. © Paromita Ray. :


https://www.threatenedtaxa.org
https://threatenedtaxa.org/index.php/JoTT/aims_scope
https://threatenedtaxa.org/index.php/JoTT/about/submissions

https://threatenedtaxa.org/index.php/JoTT/policies_various

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 August 2022 | 14(8): 21710-21714

ISSN 0974-7907 (online) | ISSN 0974-7293 (Print)

https://dot.org/10.11609/jott. 796414 .2 21 F10-21 714

#7964 | Received 09 April 2022 | Final received 12 June 2022 | Finally accepted 04 August 2022

OPEN
ACCESS

SHORT COMMUNICATION IHNEINENEEEEEEEEEEEEEEEESESSEESESSEESESSESSESESSEEESEESNESEEEEENEEEEEEEEEEEEEEEE

Species diversity and distribution of large centipedes
(Chilopoda: Scolopendromorpha) from the biosphere reserve of
the western Nghe An Province, Vietnam
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Abstract. A total of 12 scolopendromorph species from five genera
and three families were recorded in three different habitats (wooden
forest, mixed timber-bamboo forest, and bamboo forest) and at three
elevation ranges (>1,000 m, 700-1,000 m, and <700 m) from the
biosphere reserve of the western Nghe An Province. Eleven species
were recorded for the first time in the area. Scolopendridae is the most
diverse family with nine species. The number of species was highest at
elevation <700 m (9 species), and lowest at 700—1,000 m (4). By habitat
distribution, the bamboo forest had the lowest number of species (3).
pitfall

Keywords. Arthropoda, bioinventory, biodiversity,

Scolopendridae, southeastern Asia.

trap,

The biosphere reserve west of Nghe An province
contains two protected areas, Pu Mat National Park (=
Pu Mat NP) and Pu Hoat Nature Reserve (= Pu Hoat NR),
located in northern part of the Truong Son mountain
range. The elevation of this area ranges 100-2,500 m,
and the forested areas are mainly found at 800-1,500
m, and in valleys. The area’s difficult topography has
partly helped to limit deforestation and hunting for
rare animals. Located in the tropical monsoon region,
atmospheric circulation in this area is influenced by
the Truong Son mountain range, and by westerly winds
(Laotian wind) that create harsh, dry, hot weather in

Editor: Hui-Qin Ma, Hengshui University, Hengshui, P.R. of China.

the summer (Vietnam Administration of Forestry 2013).
These conditions have allowed high biodiversity in the
area, with many endemic and rare species.

Although biodiversity surveys have been conducted
in the area, studies of centipedes are limited. Tran
et al. (2013) compiled a list of centipedes in Vietnam
and reported the occurrence of several species in the
eastern region of Nghe An (Vinh City), including Rhysida
nuda, Scolopendra dehaani and Scolopendra morsitans.
Only Vu et al. (2020) recorded Otostigmus aculeatus in
Pu Mat NP.

In order to facilitate further studies in the future,
this article provides a list of species belonging to the
large centipede order Scolopendromorpha, along with
assessments of the diversity and distribution of species
recorded in the biosphere reserve west of Nghe An.

MATERIALS AND METHODS

A total of 71 specimens of Scolopendromorpha
were collected in 2018-2020 in Pu Mat NP and Pu Hoat
NR. The specimens were collected in three different
habitats: woody forest (WF), mixed wood-bamboo
forest (WBF), bamboo forest (BF), and at three elevation
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Diversitg and distribution of centipedes from the western Nghe An Province

ranges: below 700 m, 700-1,000 m and >1,000 m (Vu
2012). All of these habitats are less affected by humans.
The organic surface layer in habitats is very thick, may be
up to 15 cm. In the woody forest habitat, many trees are
over 1 m in diameter.

Specimens were collected by pitfall trapping
following the instruction of Mesibov & Churchill (2003).
The traps were made of a 500 ml plastic cup. A total of
15 traps containing ethanol 75% were placed in each
habitat, and were collected after 7-10 days. Centipedes
were also gathered by leaf-sifting (Gorny & Griim 1993).
This method uses a sieve with a diameter of 30 cm and
a mesh of 1 cm to remove the upper matter (leaves,
twigs). The remaining matter after falling through the
sieve was collected to find animals. Centipedes were
also manually collected by hand sorting and digging.
Centipede specimens were searched directly under
decaying vegetation, stumps, rotting trunks, dry bark,
and rocks.

Specimenswereidentifiedaccordingtothereferences
of Attems (1930), Bonato et al. (2011), Schileyko (1992,
1995, 2007, 2020), Siriwut et al. (2016, 2018). Ecological
indices including the number of species, Shanon-Weaver
H’, uniformnity J’ were calculated using the software
Primer ver. 7.0 for each habitat type. Similarity index was
calculated using the software R ver. 4.0.4.

All specimens were preserved in 75% ethanol and
kept at Vietnam-Russia Tropical Center (VRTC), Vietnam.

RESULTS
Species composition and taxon diversity

We recorded 12 species belonging to five genera and
three families in the study area (Table 1). Of these only
Otostigmus aculeatus has been recorded from previous
studies (Vu et al. 2020). Thus, our results contribute 11
new records to the centipede fauna of the biosphere
reserve west of Nghe An. It also increases the total
number of species recorded in Nghe An to 15 species
(Tran et al. 2013).

Table 1 shows that BF habitat has the lowest diversity
with only three species (three genera, three families)
recorded. The WBF and WF habitats had the same
number of recorded species (seven species, four genera,
three families). Only Scolopocryptops rubiginosus was
recorded in all three habitats. Otostigmus multidens,
Otostigmus scaber and Cryptops doriae were recorded in
two habitats, the rest were only recorded in one habitat.

The distribution of large centipedes according to the
altitude shows they were concentrated mainly below 700
m (nine species, four genera, three families), followed
by >1,000 m (six species, three genera, two families),

Leetal.

with the lowest diversity at 700-1,000 m (four species,
three varieties, three families). Otostigmus scaber
was the only species recorded at all three different
altitudes. Scolopocryptops rubiginosus, Scolopocryptops
sp., Scolopendra subspinipes, Otostigmus astenus,
and Cryptops doriae were recorded at two different
elevations. Scolopendra dawydoffi was only recorded
above 1,000 m; the other species were only recorded
below 700 m. Although there have been initial results
on the distribution by altitude in the study area, the
results cannot fully represent the distribution of large
centipedes, because the study area has a very complex
terrain making it difficult to collect samples. Therefore,
additional studies are needed.

Taxon diversity

Of the three families recorded, Scolopendridae
was recorded with the highest species diversity (nine
species, accounting for 75% of the total species;
three genera, accounting for 60% of the total genera);
Scolopocryptopidae has recorded with only two species
(accounting for 17% of total species) in one genus (20%
of total genera); Cryptopidae was recorded with just
one species (accounting for 8.3%) (Table 2). With this
result, it can be seen that the family Scolopendridae
considerably dominates in the study region. This is
similar to the previous studies by Le et al. (2021) at Phia
Oac - Phia Den National Park and Nguyen et al. (2019) at
Hoang Lien National Park.

Biological indices

Table 3 presents the results of the analysis of
biological indicators, in which the H’ index was highest
in the WBF habitat (2,148), followed by WF (1,934) and
finally BF (1,673). Therefore, WBF biodiversity was quite
good (2<H’<3) while WF and BF were medium (1<H’<2).
For the J' index, it shows that WBF and BF were similar
with 0.9329 and 0.9335, respectively. And the J’ index
was lowest in WF, with 0.8801. With these values, it
was shown that habitats have large differences in the
number of individuals obtained between species.

According to the results of NMDS analysis, the
habitats as well as the elevations were quite different
in species composition recorded in the study area, as
shown by the distance between each other in the Figure
1,2. Along with that was the close relationship of the
species with different habitats and altitudes, specifically
Otostigmus astenus with WF habitat, Rhysida sp. with
WBF habitat and Cryptops doriae with BF habitat (Figure
1). Scolopendra dawydoffi, Scolopocryptops rubiginosus,
Scolopocryptops sp. closely related to altitudes above

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 August 2022 | 14(8): 2LF10-21714
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Table 1. Species composition and distribution of scolopendromorphs in the biosphere reserve west of Nghe An province.
WF WBF BF <700 700-1,000 >1,000
Family Scolopocryptopidae Pocock, 1896
Genus Scolopocryptops Newport, 1844
Scolopocryptops rubiginosus L. Koch, 1878 + + + + +
Scolopocryptops sp. + + +
Family Scolopendridae Pocock, 1895
Genus Scolopendra Linnaeus, 1758
Scolopendra subspinipes Leach, 1815 + + +
Scolopendra dawydoffi Kronmdller, 2012 + +
Genus Otostigmus Porat, 1876
Otostigmus astenus (Kohlrausch, 1878) + + +
Otostigmus multidens Schileyko, 1995 + + +
Otostigmus scaber Porat, 1876 + + + + +
Otostigmus amballae Chamberlin, 1913 + +
Otostigmus aculeatus Haase, 1887 + +
Genus Rhysida Wood, 1862
Rhysida immarginata Porat, 1876 + +
Rhysida sp. + +
Family Cryptopidae Rausch, 1881
Genus Cryptops Leach, 1815
Cryptops doriae Pocock, 1891 + + + +
Total number of individuals 30 28 13 40 11 20
Total species 7 7 3 9 4 6
WF—Wood forest | WBF—Wood-bamboo mixed forest | BF—Bamboo forest | +—present.
g S.daw
@ C.dor = L4
<
o _| @ BF >1000m
8 o @
™ L o 4 S.sub
8 g % _:u @® S.rub
s — ® O.mul > - Oiaat ® Ssp.
L]
=z ®S rub <
<) © 4 <700m
S . ® O.sca
N R.sp.
e o 700-1000m
S | W ' O
: | o WBF
. ® C.dor
® O.ast ® O.sca I I I : I

NMDS1

Figure 1. Non-metric multidimensional scaling (NMDS) analysis by
habitat: S.rub—Scolopocryptops rubiginosus | O.ast—Otostigmus
astenus | O.mul—Otostigmus multidens | O.sca—Otostigmus scaber
| C.dor—Cryptops doriae | R.sp.—Rhysida sp.

-0.6 04 02 0.0 0.2

NMDS1

Figure 2. Non-metric multidimensional scaling (NMDS) analysis by
Elevation: S.sub—Scolopendra subinosus | S.daw—Scolopendra
dawydoffi | S.rub—Scolopocryptops rubiginosus | S.sp.—
Scolopocryptops sp. | O.ast—Otostigmus astenus | O.sca—
Otostigmus scaber | C.dor—Cryptops doriae | R.sp.—Rhysida sp.
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Table 2. Taxon diversity of scolopendromorphs in the biosphere
reserve west of Nghe An province.

Genus Species
Taxa
Amount Ratio Amount Ratio
Scolopendridae 1 20.00 9 75.00
Scolopocrypidae 3 60.00 2 16.67
Cryptopidae 1 20.00 1 8.33
Total 5 100.00 12 100.00

Leetal.

Table 3. Diversity index and uniformity index by habitat in the
biosphere reserve west of Nghe An province.

Amount Index
Habitat
Species Individual y H
WF 9 29 0.8801 1.934
WBF 10 31 0.9329 2.148
BF 6 11 0.9335 1.673

WF—Wood forest | WBF—Wood-bamboo mixed forest | BF—Bamboo forest.

Image 1. Scolopocryptops sp. (specimen SVR.PH.048): A—Tergites | B—UItimate.

1,000 m, while Rhysida sp. closely related to altitudes
below 700 m, Otostigmus scaber, Cryptops doriae more
closely related to altitude 700—-1,000 m.

DISCUSSION

With 12 recorded species, the diversity of large
centipedes in the Biosphere Reserve West of Nghe An
is similar to other regions, such as Hoang Lien, Thuong
Tien, Xuan Nha (each with 12 recorded species) (Nguyen
et al. 2018, 2019a, b), but is lower than Ta Xua, Phia
Oac - Phia Den with 15 and 18 species, respectively
(Tran et al. 2018; Le et al. 2021). Due to the complicated
weather conditions and terrain of the study area, this
study was conducted only at altitudes from 200 to 1,300
m, the species diversity of that area has not been fully
understood. Additional studies are needed for high
mountains (above 1,600 m) and in different seasons.

The results also show that Scolopendridae is the
most common family in Vietnam, with the highest
species diversity and superiority to other families, in
which the genus Otostigmus is still the genus with the
highest number of recorded species. This result is also
consistent with the report of Tran et al. (2013) and Vu

et al. (2020).

The genus Scolopocryptops was recorded at altitudes
of over 700 m in the study area, specifically, specimens
were collected at altitudes from 900-1,200 m. This
complements the identification that Scolopocryptops
species in Vietnam are temperate species, only recorded
in cool climatic regions (Le et al. 2021). Scolopocryptops
sp. has different characteristics from those known
in Vietnam (S. rubiginosus, S. spinicaudus, and S.
melanotoma) which are quite obvious in the tergites
and ultimate legs (Image 1). With these other diagnosis,
it may be a new record for the large centipede fauna
in Vietnam. To be able to confirm this with certainty,
further studies are needed.

Scolopendra dawydoffi, was formerly known as
Scolopendra subspinipes cingulatoides (Attem, 1938;
Schileyko 2007). However, Siriwut et al. (2016) combined
both morphological and molecular analysis to confirm
that this is an independent species. In Vietnam, it has
been recorded in some areas such as Ha Giang, Hanoi,
Thai Nguyen, and Ha Tinh (Attem 1938; Schileyko 2007).
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