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The Identity of a Controversial Neotropical Turtle  
Hatchling (Reptilia: Testudines: Chelidae)

Due to lack of data and available specimens with confirmed 
genealogy, the identification of hatchling South American 
chelid turtles has been difficult and controversial through time. 
Neonates of few species are unmistakable, either by body profile 
(Chelus fimbriata, Platemys platycephala, Hydromedusa spp.) or 
by persistence through life of the ground color or pattern that 
adults exhibit (e.g., Phrynops hilarii). In many other species, 
however, the hatchlings show coloration and/or patterns that 
shift across ontogeny, e.g., Mesoclemmys dahli (Rueda-Almonacid 
et al. 2007), M. gibba (Métrailler 2001; Rueda-Almonacid et al. 
2007; Vogt 2008), M. tuberculata (Santana et al. 2015), M. zuliae 
(Pritchard and Trebbau 1984; Rueda-Almonacid et al. 2007), 
Phrynops geoffroanus (Pritchard 1979; Pritchard and Trebbau 
1984), and Phrynops tuberosus (Böhm 2008; Coelho et al. 2014). 
Identifying empty shells of juvenile turtles is even harder, due 
to the occurrence of a yellowish plastron with central expanded 
black area in several species, e.g., Mesoclemmys gibba (Métrailler 
2001), M. heliostemma (Rueda-Almonacid et al. 2007), M. nasuta 
(Métrailler and Le Gratiet 1996), M. raniceps (Böhm 2009), M. 
tuberculata (Reis et al. 2014), and M. vanderhaegei (Marques et 
al. 2014).

The purpose of this paper is to set the identity of a 
hatchling chelid turtle, purportedly the southernmost record 
of Mesoclemmys vanderhaegei (Bour) (Iverson 1986, 1992), 
whose identification has been doubted repeatedly (Waller and 
Chebez 1987; Cabrera 1998; Vinke et al. 2013). This specimen 
is housed at the Zoologisches Museum Hamburg as ZMH R 
1025 (Fig. 1A). Associated data to it are: “Phrynops nasutus aus 
Puerto Malabrigo, Paraná, Provinz Santa Fé, östlicher Rand des 
südlichen Chaco, Argentinien, von Dr. Med. Schreiber, 5.4.1930.” 

Puerto Malabrigo is a domestic harbor (not to be confused 
with the city of Malabrigo, located about 38 km to northwest of it) 
on the western bank of the Paraná River, at 29°29′57″S, 59°37′01″W. 
The locality is situated about 520 km from the nearest record of 
Mesoclemmys vanderhaegei(Arroyo Zaimán at Misiones Province; 
Cabrera 1998), assuming dispersal via the Paraná River, or about 
380 km from the nearest northern record, if dispersal was via the 
Paraguay River (Laishí, Formosa Province; Cabrera 1998).

Upon close inspection of ZMH R 1025, we determine that 
the specimen is a hatchling of the Chaco Side-necked Turtle 
Acanthochelys pallidipectoris (Freiberg). This species has been 
cited from Santa Fe province (Fernández 1987; Buskirk 1988; 
Cabrera 1998; Piña and Larriera 2001; Vinke et al. 2011) but it 
is rarely encountered and vulnerable for being endemic to the 
Chaco ecoregion. Our determination of the true identity of this 
hatchling is supported by the following evidence.

Morphology.— (a) Although considerably smaller than in 
adults, ZMH R 1025 (Fig. 1A) bears the femoral spurs that only 
A. pallidipectoris exhibits. (b) The noticeable narrowing at the 
sides of the carapace is due to the freshly-hatched condition of 
this individual. 

Size.—This specimen’s straight-line carapace length (SCL) = 
28.4 mm; in three specimens ofA. pallidipectoris bred in captivity 
the shell of hatchlings had an average length of 31 mm (Vinke et 
al. 2011). On the contrary, Mesoclemmys hatchlings are at least 
35 mm SCL when they hatch, according to our observations 
on captive-born M. gibba and M. raniceps (Böhm 2009, and 
unpublished data). Santana et al. (2015) reported a carapace 
length of 47.1 mm for M. tuberculata , and Souza et al. (2000), in 
the only published reference to hatchling size of Mesoclemmys 
vanderhaegei, reported SCLs of 39.2 mm and 41.9 mm for two 
wild-hatched neonates.

Pattern and color.—There is full concordance of the ZMH R 
1025 hatchling with living A. pallidipectoris juveniles (Fig. 1B). 
For comparison with M. vanderhaegei, see figure 5 in Marques 
et al. (2014) that shows the largely black plastron and soft body 
parts of a live M. vanderhaegei hatchling. 

From an ecological perspective, passive transport of a tiny 
M. vanderhaegei (or any other chelid hatchling) by drifting in a 
large river through hundreds of kilometers seems unlikely due 
to hazardous presence of abundant predatory fishes such as 
Hoplias malabaricus, Salminus brasiliensis, and others, as well 
as crocodilians (Caiman latirostris, C. yacare), in both the Paraná 
and Paraguay rivers (Vinke et al. 2013). All the species of the genus 
Acanthochelys (A. macrocephala, A. pallidipectoris, A. radiolata, 
and A. spixii) have small hatchlings with vivid red, orange, or 
yellow colors present on the marginal scutes, the plastron, and 
soft body parts (Cabrera 1998; Artner 2007; Mocelin et al. 2008; 
Vinke et al. 2011). Upon growing, these colors fade or disappear 
altogether, being replaced by brown or black. These bright colors 
might act as aposematic signals to discourage potential predators 
of these vulnerable animals in the early stages of their lives. For 
example, experiments by Britson (1998) and Britson and Gutzke 
(1993) showed that Largemouth Bass might associate the bright 
plastral colors and patterns of Red-eared Sliders (Trachemys 
scripta) with the defensive behavior of the turtle. However, 
in sediment-rich rivers with turbid water such as the Paraná, 
protection by color cannot act.

The clarification of the true identity of the ZMH R 1025 
specimen allows better definition of the actual range of M. 
vanderhaegei, a species assessed as IUCN Data Deficient or 
Near Threatened (Marques et al. 2014). Except for reference to 
this hatchling, Mesoclemmys vanderhaegei never has been found 
farther south than 28ºS latitude. This chelid turtle is therefore 
limited to Brazil, Paraguay, and small portions of southeastern 
Bolivia and northeastern Argentina.
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A Synthesis of Direct Evidence of Predation on  
Amphibians in New Zealand, in the Context of  
Global Invasion Biology

There are currently almost as many threatened amphibian 
species as there are threatened mammalian and avian species 
combined (Bishop et al. 2012; IUCN 2014). Although the decline 
of amphibians has been of international concern for more than 
two decades, the direct causes of these declines are often difficult 
to identify, or they are difficult to disentangle as they may be 
acting synergistically (Alford and Richards 1999; Alford et al. 2001; 
Stuart et al. 2004). Introduced fauna are ranked as the third most 
important detrimental factor affecting amphibians after habitat 
modification and pollution (Chanson et al. 2008). Amphibians 
that have little or no evolutionary history with introduced 
fauna can exhibit naive responses that are not well suited for 
survival (Diamond and Case 1986; Gillespie 2001; Kats and Ferrer 
2003) and the effect of introduced predators is predicted to be 
most acute in island ecosystems (Schoener and Spiller 1996; 
Courchamp et al. 2003; Ahola et al. 2006), particularly on insular 
endemic species (Diamond and Veitch 1981). 

New Zealand’s biota evolved in the absence of terrestrial 
mammals (apart from bats; see Clout and Saunders 1995). 
The Pacific Rat (Rattus exulans) and Polynesian Dog (Canis 
familiaris) arrived in association with the first human settlers in 
the thirteenth century AD (Anderson and Clark 2001; Wilmshurst 

and Higham 2004; Wilmshurst et al. 2008) and a range of 
mammalian species were later introduced by European settlers 
(from the eighteenth century AD onwards) with 31 introduced 
mammalian species now present in wild or feral populations 
(Parkes and Murphy 2003; King 2005).

The native amphibian fauna of New Zealand consists of four 
extant endemic frog species: Archey’s Frog (Leiopelma archeyi), 
Hochstetter’s Frog (Leiopelma hochstetteri), Maud Island Frog 
(Leiopelma pakeka), and Hamilton’s Frog (Leiopelma hamiltoni); 
as well as three species introduced from Australia: Brown Tree 
Frog (Litoria ewingii), Southern Bell Frog (Litoria raniformis), and 
Green and Golden Bell Frog (Litoria aurea) (Bell 1994; Newman 
1996; Frost et al. 2006). All four native species are ranked within 
the top 60 most Evolutionarily Distinct and Globally Endangered 
amphibians in the world, with Archey’s Frog topping that list 
(EDGE 2008). Additionally, the two introduced bell frog species 
are declining in their native ranges in Australia and are listed as 
“Endangered” and “Vulnerable” (IUCN 2014). 

The current native frog recovery plan considers the primary 
threats to be predation by rats and other introduced mammals, 
habitat loss and modification, disease, toxins, herbicides, and 
climate change (Bishop et al. 2013). While all these threats 
undoubtedly had, and continue to have, a devastating impact 
on native frogs, the problem of introduced mammals appears to 
be one of the most clear cut to remedy, i.e., through the control 
of mammal populations. Mammal control demands a large 
amount of resources and is only a viable option if conservation 
targets, e.g., an increase in frog abundance, are likely to be met. 
The evidence to date of introduced fauna negatively impacting 
Leiopelma, although convincing, is largely circumstantial. 
Therefore, the main objective of our study was to re-examine 
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