
	 REPTILES & AMPHIBIANS  •  30: e20354  •  2023

1Copyright is held by the authors. Articles in R&A are made available under a  
Creative Commons Attribution-NonCommercial 4.0 International license.

Parental care in amphibians is a broad topic of interest and 
has drawn much attention from biologists worldwide 

(Schulte et al. 2020). Most of these social traits are diverse, 
influenced by several ecological factors and life-history strate-
gies, and play a vital role in the early stage of the develop-
ment of tadpoles and the viability of the species (Vagi et al. 
2019; Schulte et al. 2020). One unique form of parental care 
is larval transport and egg-guarding by males. Moving the 
eggs and larvae to different environments can help reduce 
developmental issues that may arise from poor oxygen or yolk 
layering. This behavior also creates a more favorable envi-
ronment for the offspring, particularly in terrestrial environ-
ments. Additionally, this behavior helps prevent eggs from 
desiccation (Salthe and Mecham 1974; McDiarmid 1978). 
However, this parental investment by the breeding adults 
could result in smaller clutch sizes and delay subsequent 
reproduction until after eggs hatch (Vallejos et al. 2018).

Parental care is a well-known trait among anurans in the 
genus Limnonectes (Dicroglossidae) (Inger and Voris 1988; 
Vallejos et al. 2018). Most males in this genus are known 
to diligently safeguard eggs and tadpoles (Grant et al. 2006). 
For instance, the Rough Guardian Frog (L. finchi) in Borneo 
and the Smooth Guardian Frog (L. palavanensis) in Borneo 
and Palawan are known to carry tadpoles on their backs to 
nearby bodies of water, where they complete their devel-
opment (IUCN SSC Amphibian Specialist Group 2018a, 
2018b; Vallejos et al. 2018). In the Philippines, egg-guard-
ing behavior and paternal investment have been described 
only for Woodworth’s Frog (L. woodworthi) in Mindoro 
(Binaday 2018) and the Leyte Wart Frog (L. leytensis) on 
Dinagat Islands (Maglangit et al. 2020). These observations 
suggest that parental attendance during embryonic develop-
ment was performed primarily by males, similar to previously 
observed behavior in L. finchi and L. palavanensis (Inger and 
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Figure 1. In-situ tadpole-transportation on the back of a male Philippine Small-disked Frog (Limnonectes parvus). Photographs by J.M.N. Lama.

HTTPS://JOURNALS.KU.EDU/REPTILESANDAMPHIBIANS

Reptiles & Amphibians ISSN 2332-4961
https://doi.org/10.17161/randa.v30i1.20354

IRCF REPTILES & AMPHIBIANS  •  VOL15, NO 4  •  DEC 2008 189TABLE OF CONTENTS

T A B L E  O F  C O N T E N T S

F E A T U R E  A R T I C L E S

 Chasing Bullsnakes (Pituophis catenifer sayi) in Wisconsin: 
On the Road to Understanding the Ecology and Conservation of the Midwest’s Giant Serpent ...................... Joshua M. Kapfer 190

 The Shared History of Treeboas (Corallus grenadensis) and Humans on Grenada: 
A Hypothetical Excursion ............................................................................................................................Robert W. Henderson 198

R E S E A R C H  A R T I C L E S

 The Texas Horned Lizard in Central and Western Texas .......................  Emily Henry, Jason Brewer, Krista Mougey, and Gad Perry 204
 The Knight Anole (Anolis equestris) in Florida 

 .............................................Brian J. Camposano, Kenneth L. Krysko, Kevin M. Enge, Ellen M. Donlan, and Michael Granatosky 212

C O N S E R V A T I O N  A L E R T

 World’s Mammals in Crisis  .............................................................................................................................................................   220
 More Than Mammals  ......................................................................................................................................................................   223
 The “Dow Jones Index” of Biodiversity  ...........................................................................................................................................   225

H U S B A N D R Y

 Captive Care of the Central Netted Dragon  ....................................................................................................... Shannon Plummer 226

P R O F I L E

 Kraig Adler: A Lifetime Promoting Herpetology  ................................................................................................ Michael L. Treglia 234

C O M M E N T A R Y

 The Turtles Have Been Watching Me  ........................................................................................................................ Eric Gangloff 238

B O O K  R E V I E W

 Threatened Amphibians of the World edited by S.N. Stuart, M. Hoffmann, J.S. Chanson, N.A. Cox, 
R. Berridge, P. Ramani, and B.E. Young  ..............................................................................................................  Robert Powell 243

 CONSERVATION RESEARCH REPORTS:   Summaries of Published Conservation Research Reports  .................................  245
 NATURAL HISTORY RESEARCH REPORTS:   Summaries of Published Reports on Natural History .................................  247
 NEWBRIEFS  ......................................................................................................................................................................................  248
 EDITORIAL INFORMATION  .....................................................................................................................................................  251
 FOCUS ON CONSERVATION:   A Project You Can Support  ...............................................................................................  252

Front Cover. Shannon Plummer.
Totat et velleseque audant mo 
estibus inveliquo velique rerchil 
erspienimus, quos accullabo. Ilibus 
aut dolor apicto invere pe dolum 
fugiatis maionsequat eumque 
moditia erere nonsedis ma sectiatur 
ma derrovitae voluptam, as quos 
accullabo.

Back Cover. Michael Kern
Totat et velleseque audant mo 

estibus inveliquo velique rerchil 
erspienimus, quos accullabo. Ilibus 

aut dolor apicto invere pe dolum 
fugiatis maionsequat eumque 

moditia erere nonsedis ma sectia-
tur ma derrovitae voluptam, as

IR
C

F

REPTILES & AMPHIBIANS
C O N S E R V AT I O N  A N D  N AT U R A L  H I S T O R Y

mailto:jmlamanavarroo@gmail.com


LAMA AND SENARILLOS 	 REPTILES & AMPHIBIANS  •  30: e20354  •  2023

2

Voris 1988; Vallejos et al. 2018). However, only Salthe and 
Mecham (1974) mentioned the possibility of Philippine spe-
cies of Limnonectes engaging in tadpole transport.

At 2035 h, during our rapid biological survey on 
22 January 2020 at one of the Biodiversity Assessment 
Monitoring Sites (BAMS) in Pasonanca Natural Park 
(PaNP), Zamboanga City (7.0626 N, 122.0867 E; elev. 522 
m asl), we stumbled across a single adult male Limnonectes 
within a minor tributary of the Misuloy River surrounded by 
a primary lowland dipterocarp forest. During approximately 
18 minutes of observation, we noted that this individual car-
ried seven tadpoles firmly attached to the posterior portion 
of its dorsum (Fig. 1). We identified this frog as a Philippine 
Small-disked Frog (Limnonectes parvus) based on its relatively 
small body size (SVL = 30 mm), presence of smooth dorsal 
skin, smooth supratympanic fold, length of finger 1 equal to 
finger 2, and presence of an inverted V-shaped mark in the 
scapular region (Siler et al. 2009).

Limnonectes parvus is an endemic dicroglossid frog 
patchily distributed on the islands of Basilan and Mindanao 
(Diesmos et al. 2015). On Mindanao, it has been recorded 
in the provinces of Zamboanga Del Norte and Misamis 
Occidental, with its northernmost distribution in Agusan 
Del Sur (Herr et al. 2021; Sanguila et al. 2016). However, 
this species may occur more widely outside of its known 
range, especially in areas between known sites (IUCN SSC 
Amphibian Specialist Group 2018c). It inhabits swamps, 
seeps, and wide, slow-moving streams in undisturbed lowland 
primary and secondary forests (Sanguila et al. 2016). 

To our knowledge, this finding is the first documenta-
tion of tadpole-transport behavior in any Philippine species 
of Limnonectes and for L. parvus, confirming the presence of 
parenting behavior similar to that of congeners, which is often 
associated with a derived reproductive mode (Setiadi et al. 
2011). Our single-event record for tadpoles transported by 
L. parvus is lower than the average number recorded for L. 
palavanensis (11, range 6–13) (Inger and Voris 1988; Vallejos 
et al. 2018) in Borneo and Palawan, and L. finchi (11, range 
1–52 tadpoles) (Inger and Voris 1988) from Eastern Sabah. 
This record suggests that longer-duration natural history 
observations for L. parvus are warrented, particularly from 
other provinces where the species is known to occur.

In light of the global population decline of tropical 
amphibians due to diseases, habitat loss, and climate change 
(Alton and Franklin 2017), the preliminary observations 
on the reproductive behavior of poorly known endemic 
amphibian species like L. parvus is important information in 
understanding the species’ natural history, which is currently 
lacking for many Philippine endemics (Brown et al. 2002). 
Reports on natural history are also important to address the 
persisting knowledge shortfalls and inform species conserva-
tion efforts (Teodoro et al. 2022). The data from thorough 

field observations can also be applied to ex-situ amphibian 
conservation efforts by developing captive-care protocols 
for breeding endemic and threatened species (Gascon et al. 
2007).

Acknowledgments
We thank Joan Rebollos and Rowie Belonio for assistance 
during fieldwork; Kier Mitchel E. Pitogo, and Erl Pfian 
Maglangit for helpful insights on an early draft of this man-
uscript; and Nikki Dyanne Realubit for encouraging us to 
write a note on this observation. We gratefully acknowl-
edge funding provided by USAID-Protect Wildlife through 
the project Research and Conservation of Philippine Eagles 
within Zamboanga Peninsula with a focus on the Pasonanca 
Natural Park, as well as the supplemental budget and logisti-
cal assistance from the Department of Natural Resources of 
Region 9 and the Zamboanga City Water District (ZCWD), 
respectively.

Literature Cited
Alton, L.A. and C.E. Franklin. 2017. Drivers of amphibian declines: effects of ultra-

violet radiation and interactions with other environmental factors. Climate 
Change Responses 4: 1–26. https://doi.org/10.1186/s40665-017-0034-7.

Binaday, J.W.B. 2018. Observations on the nest of Woodworth’s Frog Limnonectes 
woodworthi and predation of its eggs by ants. Southeast Asia Vertebrate Records 
2018: 040–043.

Brown, R.M., A.C. Diesmos, and A.C. Alcala. 2002. The state of Philippine her-
petology and the challenges for the next decade. Silliman Journal 42: 18–87.

Diesmos, A.C., J.L. Watters, N.A. Huron, D.R. Davis, A.C. Alcala, R.I. Crombie, 
L.E. Afuang, G. Gee-Das, R.V. Sison, M.B. Sanguila, M.L. Penrod, M.J. 
Labonte, C.S. Davey, E.A. Leone, M.L. Diesmos, and E.Y. Sy. 2015. 
Amphibians of the Philippines, Part I: Checklist of the species. Proceedings of 
the California Academy of Science 62: 457–539.

Gascon, C., J.P. Collins, R.D. Moore, D.R. Church, J.E. McKay, and J.R. 
Mendelson III (eds.). 2007. Amphibian Conservation Action Plan. IUCN/
SSC Amphibian Specialist Group. Gland, Switzerland, and Cambridge, UK.

Grant T., J.P. Caldwell, C.F.B. Haddad, P.J.R. Kok, D.B. Means, B.P. Noona, 
W.E. Schargel, and W.C. Wheeler. 2006. Phylogenetic systematics of dart-
poison frogs and their relatives (Amphibia: Athesphatanura: Dendrobatidae). 
Bulletin of the American Museum of Natural History 299: 1–262. https://doi.
org/10.1206/0003-0090(2006)299[1:PSODFA]2.0.CO;2.

Herr, M.W., J. Goyes Vallejos, C.G. Meneses, R.K. Abraham, R. Otterholt, C.D. 
Siler, E.L.B. Rico, and R.M. Brown. 2021. A new, morphologically cryptic 
species of fanged frog, genus Limnonectes (Amphibia: Anura: Dicroglossidae), 
from Mindoro Island, central Philippines. Ichthyology and Herpetology 109: 
188–210. https://doi.org/10.1643/h2020095.

Inger, R.F. and H.K. Voris. 1988. Taxonomic status and reproductive biology of Bornean 
tadpole carrying frogs. Copeia 4:1060–1061. https://doi.org10.2307/1445733.

IUCN SSC Amphibian Specialist Group. 2018a. Limnonectes finchi. The IUCN 
Red List of Threatened Species 2018: e.T58333A114920775. https://dx.doi.
org/10.2305/IUCN.UK.2018-1.RLTS.T58333A114920775.en.

IUCN SSC Amphibian Specialist Group. 2018b. Limnonectes palavanensis. The 
IUCN Red List of Threatened Species 2018: e.T58362A114915470. https://
dx.doi.org/10.2305/IUCN.UK.2018-2.RLTS.T58362A114915470.en.

IUCN SSC Amphibian Specialist Group. 2018c. Limnonectes parvus. The IUCN 
Red List of Threatened Species 2018: e.T41233A58476941. http://dx.doi.
org/10.2305/IUCN.UK.2018- 1.RLTS.T41233A58476941.en.

McDiarmid, R.W. 1978. Evolution of parental care in frogs, pp. 127–147. In: G.M. 
Burghardt and M. Bekoff (eds.), The Development of Behavior: Comparative 
and Evolutionary Aspects. Garland STPM Press, New York, New York, USA.

Maglangit, E.P., O.A. Amparado, and R.V. Borromeo. 2020. In situ parental obser-
vation of male Limnonectes leytensis eggs in Sambonotan Watershed, Dinagat 

https://doi.org/10.1186/s40665-017-0034-7
http://dx.doi.org/10.1206/0003-0090(2006)299%5b1:PSODFA%5d2.0.CO;2
https://doi.org/10.1643/h2020095
http://dx.doi.org/10.2307/1445733
http://dx.doi.org/10.2305/IUCN.UK.2018-%201.RLTS.T41233A58476941.en
http://dx.doi.org/10.2305/IUCN.UK.2018-%201.RLTS.T41233A58476941.en


LAMA AND SENARILLOS 	 REPTILES & AMPHIBIANS  •  30: e20354  •  2023

3

Islands, Philippines. Southeast Asia Vertebrate Records 2020: 001–003.

Salthe, S.N. and N.J. Mecham. 1974. Reproductive and courtship patterns, pp. 
309–521. In: B. Lofts (ed.), Physiology of Amphibia. Academic Press, New 
York, New York, USA.

Sanguila, M.B., K. Cobb, C.D. Siler, A.C. Diesmos, A.C. Alcala, and R.M. Brown. 
2016. The amphibians and reptiles of Mindanao Island, southern Philippines, 
II: The herpetofauna of northeast Mindanao and adjacent islands. ZooKeys 
624: 1–132. https://doi.org/10.3897/zookeys.624.9814.

Schulte, L.M., E. Ringler, B. Rojas, and J.L. Stynoski. 2020. Developments in 
amphibian parental care research: History, present advances, and future per-
spectives. Herpetological Monographs 34: 71–97. https://doi.org/10.1655/
HERPMONOGRAPHS-D-19-00002.1.

Setiadi, M.I., J.A. McGuire, R.M. Brown, M. Zubairi, D.T. Iskandar, N. Andayani, 
J. Supriatna, and B.J. Evans. 2011. Adaptive radiation and ecological oppor-
tunity in Sulawesi and Philippine fanged frog (Limnonectes) communities. 
American Naturalist 178: 221–240. https://doi.org/10.1086/660830.

Siler, C.D., J.D. Mcvay, A.C. Diesmos, and R.M. Brown. 2009. A new species 
of fanged frog, genus Limnonectes (Amphibia: Anura: Dicroglossidae) from 
southeast Mindanao Island, Philippines. Herpetologica 65: 105–114. https://
doi.org/10.1655/08-041R1.1.

Teodoro, L.O., T.L. Andreani, M.A. Silva, R.F. Oliveira, J.F. Tonini, and A.R. 
Morais. 2022. Patterns and trends in the publication of natural history notes 
in herpetology journals over the past decade. Journal of Herpetology 56: 211–
217. https://doi.org/10.1670/20-066.

Vagi, B., Z. Végvári, V. Zsolt, A. Liker, R.P. Freckleton, and T. Székely. 2019. 
Parental care and the evolution of terrestriality in frogs. Proceedings of the 
Royal Society B: Biological Sciences 286: 20182737. https://doi.org/10.1098/
rspb.2018.2737.

Vallejos, J.G., T.U. Grafe, and K.D. Wells. 2018. Prolonged parental behaviour 
by males of Limnonectes palavanensis (Boulenger 1894), a frog with possible 
sex-role reversal. Journal of Natural History 52: 2473–2485. https://doi.org/1
0.1080/00222933.2018.1539196.

https://doi.org/10.3897/zookeys.624.9814
https://doi.org/10.1086/660830
https://doi.org/10.1080/00222933.2018.1539196
https://doi.org/10.1080/00222933.2018.1539196

