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Many organisms optimize the exploitation of resources by 
segregating microhabitats (e.g., Begon et al. 2006). In 

calling anurans, species with diel or seasonal overlap in adver-
tisement call production are distributed such that each species 
uses a distinct calling space. For instance, some species are 
distributed in concentric rings around bodies of water. This 
pattern has been described for several families and includes, 
for instance, South African frogs in the genus Hyperolius 
(Hyperoliidae), in which H. marmoratus calls from the centers 
of ponds and H. pickersgilli from the edges (Kruger and Du 
Preez 2016). Similar partitioning of spatial resources has been 
documented for treefrogs (Hylidae) in the genus Dryophytes 
(= Hyla; see Duellman et al. 2016) in North America and 
Korea. In North America, D. gratiosus is surrounded by D. 
cinereus (Gerhardt et al. 1980; Lamb and Avise 1986) and in 

Korea, D. suweonensis (see Dufresnes et al. 2016; Borzée et 
al. 2018; Zhang et al. 2019 for discussions of the taxonomic 
status of the species) calls from the centers of rice paddies and 
is surrounded by D. japonicus (Borzée et al. 2016a, 2016b). 
Yang et al. (1988) described the same pattern for Pelophylax 
nigromaculatus (Ranidae), which calls from the center of a 
body of water surrounded by P. chosenicus. Herein, we test 
the hypothesis that the same pattern will apply for P. nigro-
maculatus and P. plancyi (Fig. 1).
	 We collected data on 13–14 May 2017 at eight locali-
ties in the vicinity of Nanjing, Jiangsu Province, People’s 
Republic of China (31.755727°N, 118.826565°E; 
31.758664°N, 118.826282°E; 31.754786°N, 118.841453°E; 
31.756933°N, 118.845318°E; 31.757210°N, 118.842911°E; 
31.922499°N, 118.770076°E; 31.922624°N, 118.772136°E; 

Fig. 1. Black-spotted Pond Frogs (Pelophylax nigromaculatus; left) and Gold-striped Pond Frogs (P. plancyi; right). Both individuals were photographed 
outside of their breeding habitat. Photographs by Amaël Borzée.
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31.923374°N, 118.773635°E); on 4 July 2017 at two locali-
ties in Shanghai Municipality (31.20858°N, 121.57875°E; 
31.33715°N, 121.50200°E); on 27 April 2018 in Jiaxing, 
Zhejiang Province (30.715082°N, 120.768073°E); and on 
28 April 2018 in Dafeng, Jiangsu Province (33.481318°N, 
120.503148°E). Sites were at least 250 m apart from each 
other and involved the presence of at least one calling indi-
vidual of each species. Observations at each site were thus 
considered geographically independent. The positions of call-
ing individuals (both P. nigromaculatus and P. plancyi) were 
visually inspected and scored as within 3 m from the edge of 
the bodies of water or farther toward the center of the body 
of water. Only sections of the water bodies were inspected 
due to accessibility and all sites inspected had floating vegeta-
tion both within 3 m of the bank and toward the center. At 
all sites, P. plancyi was found close to the edges of the water, 
whereas P. nigromaculatus was found toward the center (Fig. 
2). For the sites in Shanghai, the mean distance (± one SD) 
between the bank and individual P. nigromaculatus was 3.56 
± 4.42 m (n = 10; 0.32–12.24 m), whereas it was 1.6 ± 1.63 
m (n = 5; 0–3.50 m) for P. plancyi. All were from sites where 
floating vegetation allowed for this type of segregation.
	 These observations tentatively support our hypothesis of 
microhabitat segregation for calling sites between P. plancyi 
and P. nigromaculatus. An alternative explanation is that the 
evident segregation could be the result of habitat preference 
as the edges and centers of bodies of water usually supported 
different types of vegetation. Interestingly, the species did not 

always follow the pattern described above when only one of 
the two species was present. Also noteworthy is that such a 
pattern requires females of the internal ring species to cross 
the outer ring of males from the other species, which could 
explain the frequent instances of hybridization observed in 
species of Pelophylax (Liu et al. 2010)
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Fig. 2. Schematic representation of the spatial distribution of Black-
spotted Pond Frogs (Pelophylax nigromaculatus) and Gold-striped Pond 
Frogs (P. plancyi) around a body of water. Only one side of the body of 
water body is illustrated; note that calling male Gold-striped Pond Frogs 
completely surround the area used by Black-spotted Pond Frogs.


