the journal of
biodiversity data

Check List

Check List 19 (3): 429-432
https://doi.org/10.15560/19.3.429

NOTES ON GEOGRAPHIC DISTRIBUTION

© PENSOFT,

New records and geographic distribution of Microhyla
gadjahmadai Atmaja et al., 2018 (Amphibia, Microhylidae) from
West Sumatra, Indonesia

SEPRIYOGA VIRDANA', ELFIRA SEPTIANSYAH!, CATRINI PRATIHARI KUBONTUBUH!,
MUHAMMAD AKBAR?, GUSRA WAHYUDI', NADILA EVEISCA®

1 Yayasan ARSARI Djojohadikusumo, Jakarta, Indonesia « SV: sepriyogavirdana@gmail.com @ https://orcid.org/0000-0003-4119-
9725 « ES: elfira.septiansyah@yad.or.id « CPK: catrini.ari@yad.or.id « GW: gusra.wahyudi@yad.or.id « NE: nadila.eveisca@yad.or.id

2 Department of Biology, Faculty of Mathematics and Natural Sciences, Andalas University , Padang, Indonesia « MA: muhammad.
akbar@gmail.com

* Corresponding author

Abstract. The last report of Microhyla gadjahmadai was recorded from Vila Hijau on Curup, Bengkulu Province,
Indonesia. Here, we report this species from the conservation area and palm-oil plantation of PT. Tidar Kerinci
Agung, Solok Selatan and Dharmasraya Regency, West Sumatra Province. These new records extend the known
distribution by 213 km to the north-northwest from the nearest previously known occurrence. These finds add to
the information known about this species and as an indicator to support management for further conservation

strategy of the forest.
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Introduction

The frog family Microhylidae is among the most spe-
ciose groups of Anura, comprising 690 species and 12
subfamilies (Frost 2020; Streicher et al. 2020). Much of
this diversity is from tropical habitats (Savage, 1973;
Van Bocxlaer et al. 2006; Van der Meijden et al. 2007;
Kurabayashi et al. 2011). Among the 12 currently recog-
nized subfamilies of microhylids, the subfamily Micro-
hylinae, with 100 species, is widely distributed in South,
Southeast, and East Asia (Garg and Biju, 2019; Frost,
2020). Of these Asian lineages, it is the narrow-mouthed
frogs of the genus Microhyla Tschudi, 1838 that have
the widest distribution and highest diversity, ranging
from the Ryukyu Islands (Japan), India, Indochina, the
Sunda Shelf, and the Philippines (Matsui et al. 2005;
Atmatja et al. 2018). Microhyla currently contains 41
species, seven of them known to occur in Sumatra: M.
achatina Tschudi, 1838; M. berdmorei Blyth, 1856; M.
fissipes Boulenger, 1884; M. heymonsi Vogt, 1911, M.

palmipes Boulenger, 1897; and M. superciliaris Park-
er, 1928, and the recently described M. gadjahmadai
Atmatja et al. 2018. Matsui et al. (2011) examined spec-
imens from Sumatra that are morphologically similar
to specimens of M. achatina from Java and discovered
that these specimens form a monophyletic group that
is genetically distinct from other described Microhyla.
Atmatja et al. (2018) recognized the diversity within the
Microhyla achatina complex and described the Suma-
tran population that Matsui et al. (2011) referred to as
“Microhyla sp. 3” as M. gadjahmadai.

Until now, M. gadjahmadai was only known from
the areas in Bengkulu Province (Rejang Lebong, Beng-
kulu Utara, and Kepahiang Regency), Lampung Prov-
ince (Tanggamus and Lampung Tengah Regency), and
South Sumatra Province (Muara Enim Regency and
Pagar Alam City), Indonesia, at elevations of 700-1647
m. Microhyla gadjahmadai occurs in a variety of hab-
itats ranging from primary and secondary forests to
open areas such as farmlands (Atmatja et al. 2018). In
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this study, we found new populations of M. gadjah-
madai in palm-oil plantations, and we believe that the
controlling companies should protect watershed forests
and secondary forests in plantations to help maintain
populations of this endemic Sumatran species.

Methods

We conducted field surveys in the Prof. Sumitro Djojo-
hadikusumo Conservation Area and palm-oil planta-
tion of PT. Tidar Kerinci Agung, South Solok Regency
and Dharmasraya Regency, in West Sumatra. Field-
work was done in October 2022. The survey was con-
ducted in three locations during the first three days: on
the banks of the Mangun River for a distance of 1 km;
in oil-palm plantations by following plantation roads
for distance of 1 km; and in a secondary forest between
palm-oil plantations and a conservation area in a tran-
sect for a distance of 1 km. Individuals caught were
photographed and released. Identification of specimens
as Microhyla gadjahmadai used the original descrip-
tion of this species by Atmaja et al. (2018).

Results

Microhyla gadjahmadai (Atmaja et al., 2018)
Figures 1, 2; Table 1
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» Dharmasraya Regency, Asam Jujuhan District, palm-
oil plantation; 01°35'28.5"S, 100°30'19.3"E; 450 m alt.;
24.111.2021; Sepriyoga Virdana obs. « same locality but
01°3631.1"S, 100°29'58.3"E; 585 m alt.; 13.VII1.2022;
Sepriyoga Virdana obs. « Solok Selatan Regency, Sangir
Balai Janggo District, conservation area; 01°34'33.4"S,
100°29'34.1"E; 493 m alt.; Sepriyoga Virdana et al. obs.

Three individuals were collected at site 1 (near the
river), one individual was collected at site 2 (within the
palm oil plantation), and one individual was collect-
ed at site 3 (at the buffer zone). Of the three locations,
Microhyla gadjahmadai are most commonly found on
the riverbanks.

Identification. All observed specimens match the orig-
inal description of M. gadjahmadai. Snout-nose length
18.2-21.3 mm in adult males and 20.4-25.5 mm adult
females. Body stout. Nostril-eyelid length % length of
snout. Outer palmar tubercle single. Tibiotarsal articu-
lation reaching center of eye. Finger and toe tips dilated.
Median longitudinal grooves on dorsum. Toe webbing
relatively reduced (free of webbing: 1% phalanges on
outer surface of second toe, three phalanges on inner
and outer surface of third toe, four phalanges on inner
and outer surfaces of fourth toe, and 2% phalanges on
inner surface of fifth toe). Thin, short, dark temporal
stripe present over a wider cream stripe, extending
from postorbital area to insertion of forelimb (Atmaja
et al. 2018) (Fig. 2).

Figure 1. Microhyla gadjahmadai photographed in West Sumatra, Indonesia. A, B. In an open area along a palm-oil plantation road.
C. In secondary forest between the conservation area and the palm-oil plantation.
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Figure 2. Distribution of Microhyla gadjahmadai in West Sumatra (conservation area and palm oil plantation). Yellow circles indi-
cate the previously known locations (Atmaja et al. 2018). Red circles indicate the new records (this study).

Discussion

Previously, Microhyla gadjahmadai was found in Beng-
kulu Province, South Sumatra Province, and Lam-
pung Province at elevations of 700-1647 m. Our new
records of this species from West Sumatra are simi-
lar to the findings of Atmaja et al. (2018) and confirm
that this species may have a much wider distribution
in Sumatra than previous realized. We found M. gad-
jahmadai adjacent to the Barisan Hills in Dharmasra-
ya and South Solok districts, and it was found not far
from rivers and often in open areas to secondary for-
ests, matching previous ecological observations (Atma-
ja et al. 2018). We found that M. gadjahmadai is often

Table 1. Occurrence data of Microhyla gadjahmadai.

found in open areas such as along roads, and individu-
als were even collected during the day. Based on these
observations, we hypothesize this species likely also
occurs in the Bukit Barisan area in West Sumatra. The
presence of M. gadjahmadai has increased the number
of endemic amphibian species in Sumatra to 42, and we
hypothesize that the unique geological formation of the
Bukit Barisan Mountains may have a relationship with
speciation and endemism across this region (Hamidy
and Kurniati 2015; Atmaja et al. 2018). Lastly, M. gad-
jahmadai was found in the palm-oil plantations of PT.
Tidar Kerinci Agung, and implore companies to pro-
tect habitat, such as watershed forests and secondary
forests around palm-oil plantations to help maintain

Province Regency Latitude Longitude Altitude (m) Reference

Lampung Tanggamus 05°18'14.4"S 104°17'23.6"E 700-1647 Atmaja et al. 2018
Lampung Lampung Tengah 04°28'59.1"S 105°15'21.6"E 700-1647 Atmaja et al. 2018

Bengkulu Kepahiang 03°18'36"S 102°19'48"E 700-1647 Hamidy and Nurrohim 2010
Bengkulu Kepahiang 03°35'24"S 102°34'48"E 750 Hamidy and Nurrohim 2010
South Selatan Maura Enim 04°13'11.6"S 103°28'16.5"E 1624 Atmaja et al. 2018

West Sumatra Dharmasraya 01°35'28.5"S 100°30'19.3"E 450 This report

West Sumatra Dharmasraya 01°36'31.1"S 100°29'58.3"E 585 This report

West Sumatra Solok Selatan 01°34'33.4"S 100°29'34.1"E 493 This report
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populations of this endemic Sumatran species.

Our new records of M. gadjahmadai extend the
known geographic range of this species by 213 km to
the north-northwest from the nearest previously known
locality (Fig. 2). These new records contribute occur-
rence data useful for conservation of this species and
may possibly provide insight into the historical biogeog-
raphy of Microhyla. As this is a Sumatran endemic spe-
cies, further research should be done to add more data
on its biology and ecology, and to help gain insights into
other endemic amphibian species in Sumatra.

Acknowledgements

We are thankful to Yayasan ARSARI Djojohadikusu-
mo and PT. Tidar Kerinci Agung for supporting our
fieldwork and to Vestidhia Y. Atmaja for confirming
the identification of specimens collected. We also thank
Setiawan, Yudha Okprianda, Dela Lidia, Ricca Reviaa-
na, Nasrival, and the PR-HSD ARSARI Team for their
help in the field.

Author Contributions

Conceptualization: ES, SV. Data curation: MA. Investi-
gation: NE, GW. Methodology: SV, MA. Project admin-
istration: GW, SV, ES, NE, CPK. Resources: CPK, NE,
GW. Supervision: CPK. Validation: MA. Visualization:
ES. Writing - original draft: SV. Writing - review and
editing: MA, CPK.

References

Atmaja VY, Hamidy A, Arisuryanti T, Matsui M, Smith EN
(2018) A new species of Microhyla (Anura: Microhylidae)
from Sumatra, Indonesia. Treubia 45: 25-46. https://doi.
org/10.14203/treubia.v45i0.3625

Frost, D. R (2020) Amphibian species of the world: an online
reference, version 6.0. American Museum of Natural
History, New York, USA. https://amphibiansoftheworld.
amnh.org/. Accessed on: 2022-11-01.

Garg S, Biju SD (2019) New microhylid frog genus from Pen-
insular India with Southeast Asian affinity suggests multi-
ple Cenozoic biotic exchanges between India and Eurasia.
Scientific Reports 9 (1): 1906. https://doi.org/10.1038/s415
98-018-38133-x

Check List 19 (3)

Hamidy, A. & Kurniati, H (2015) A new species of tree frog
genus Rhacophorus from Sumatra, Indonesia (Amphibia,
Anura). Zootaxa 3947: 49-66. https://doi.org/10.11646/
zootaxa.3947.1.3

Kurabayashi A, Matsui M, Belabut DM, Yong HS, Ahmad
N, Sudin A, Kuramoto M, Hamidy A, Sumida M (2011)
From Antarctica or Asia? New colonization scenario for
Australian-New Guinean narrow mouth toads suggested
from the findings on a mysterious genus Gastrophrynoides.
BMC Evolutionary Biology 11 (1): 175. https://doi.org/10.
1186/1471-2148-11-175

Matsui M, Ito H, Shimada T, Ota H, Saidapur SK, Khonsue
W, Tanaka-Ueno T, Wu GF (2005) Taxonomic relation-
ships within the pan-oriental narrowmouth toad Micro-
hyla ornata as revealed by mtDNA analysis (Amphibia,
Anura, Microhylidae). Zoological Science 22 (4): 489-
495. https://doi.org/10.2108/zsj.22.489

Matsui M, Hamidy A, Belabut DM, Ahmad N, Panha S,
Sudin A, Khonsue W, Oh HS, Yong HS, Jiang JP, Nishika-
wa K (2011) Systematic relationships of Oriental tiny frogs
of the family Microhylidae (Amphibia, Anura) as revealed
by mtDNA genealogy. Molecular Phylogenetics and Evo-
lution 61 (1): 167-176. https://doi.org/10.1016/j.ympev.20
11.05.015

Savage JM, Heyer WR (1973) Variation and distribu-
tion in the tree-frog genus Phyllomedusa. Beitrage zur
Neotropischen Fauna 5 (2): 111-131. https://doi.org/10.
1080/01650526709360400

Streicher et al. (2020) Analysis of ultraconserved elements
supports African origins of narrow-mouthed frogs. Molec-
ular Phylogenetics and Evolution 146: 106771. https://doi.
org/10.1016/j.ympev.2020.106771

Tschudi JJ von (1838) Classification der Batrachier mit
Berticksichtigung der fossilen Thiere dieser Abtheilung
der Reptilien. Petitpierre, Neuchétel, Switzerland, 28-29.

Van der Meijden A, Vences M, Hoegg S, Boistel R, Chan-
ning A, Meyer A (2007) Nuclear gene phylogeny of
narrow-mouthed toads (family: Microhylidae) and a
discussion of competing hypotheses concerning their
biogeographical origins. Molecular Phylogenetics and
Evolution 44 (3): 1017-1030. https://doi.org/10.1016/].
ympev.2007.02.008

Van Bocxlaer, Roelants K, Biju SD, Nagaraju J, Bossuyt F
(2006) Late Cretaceous vicariance in Gondwanan amphib-
ians. PLoOSONE 1 (1): e74. https://doi.org/10.1371/journal.
pone.0000074


https://doi.org/10.14203/treubia.v45i0.3625
https://doi.org/10.14203/treubia.v45i0.3625
https://amphibiansoftheworld.amnh.org/
https://amphibiansoftheworld.amnh.org/
https://doi.org/10.1038/s41598-018-38133-x
https://doi.org/10.1038/s41598-018-38133-x
https://doi.org/10.11646/zootaxa.3947.1.3
https://doi.org/10.11646/zootaxa.3947.1.3
https://doi.org/10.1186/1471-2148-11-175
https://doi.org/10.1186/1471-2148-11-175
https://doi.org/10.2108/zsj.22.489
https://doi.org/10.1016/j.ympev.2011.05.015
https://doi.org/10.1016/j.ympev.2011.05.015
https://doi.org/10.1080/01650526709360400
https://doi.org/10.1080/01650526709360400
https://doi.org/10.1016/j.ympev.2020.106771
https://doi.org/10.1016/j.ympev.2020.106771
https://doi.org/10.1016/j.ympev.2007.02.008
https://doi.org/10.1016/j.ympev.2007.02.008
https://doi.org/10.1371/journal.pone.0000074
https://doi.org/10.1371/journal.pone.0000074

