INTRODUCTION: Pleurodirans phylogeny and classification

Joyce et al. [START_REF] Joyce | Developing a protocol for the conversion of rank-based taxon names to phylogenetically defined clade names, as exemplified by turtles[END_REF] proposed a rank-based taxon names following PhyloCode nomenclature (the crown group convention). However, Gaffney et al. (several references, but see [START_REF] Gaffney | Evolution of the Side-Necked Turtles: The families Bothremydidae, Euraxemydidae, and Araripemydidae[END_REF][START_REF] Gaffney | Evolution of the Side-Necked Turtles: The family Podocnemididae[END_REF]) keep using monophyletic groups' names following the rules of the ICZN ignoring [START_REF] Joyce | Developing a protocol for the conversion of rank-based taxon names to phylogenetically defined clade names, as exemplified by turtles[END_REF]. As consequence, there is some confusion on side-necked turtle's nomenclature, given the current use of two different nomenclature systems. It is likely that most people will follow the crown group convention from now on. We are following "crown group convention", i.e.: PhyloCode nomenclature [START_REF] Joyce | Developing a protocol for the conversion of rank-based taxon names to phylogenetically defined clade names, as exemplified by turtles[END_REF].

The turtles taxonomy discussion involves the definition of Pleurodira (i.e.: side-necked turtles) and, consequently, the age of it. Such debate regards, among other things, on the phylogenetic position of the European Upper Triassic Proterochersis [START_REF] Gaffney | Evolution of the Side-Necked Turtles: The families Bothremydidae, Euraxemydidae, and Araripemydidae[END_REF][START_REF] Gaffney | Evolution of the Side-Necked Turtles: The family Podocnemididae[END_REF][START_REF] Gaffney | The cranial morphology of Kayentachelys, an Early Jurassic Cryptodire, and the early history of turtles[END_REF][START_REF] Gaffney | Sokatra, a new Side-Necked Turtle (Late Cretaceous, Madagascar) and the diversification of the main groups of Pelomedusoides[END_REF][START_REF] Joyce | Congruence, non-homology, and the phylogeny of basal turtles[END_REF][START_REF] Joyce | a A divergence dating analysis of turtles using fossil calibrations: an example of best practices[END_REF]11].

The traditional ICZN nomenclature for the side-necked turtles [START_REF] Gaffney | Evolution of the Side-Necked Turtles: The families Bothremydidae, Euraxemydidae, and Araripemydidae[END_REF][START_REF] Gaffney | Evolution of the Side-Necked Turtles: The family Podocnemididae[END_REF][START_REF] Gaffney | The cranial morphology of Kayentachelys, an Early Jurassic Cryptodire, and the early history of turtles[END_REF][START_REF] Gaffney | Sokatra, a new Side-Necked Turtle (Late Cretaceous, Madagascar) and the diversification of the main groups of Pelomedusoides[END_REF] includes Platychelyidae and Proterochersis as side-necked turtles whereas the PhyloCode nomenclature of "Pleurodira" includes only the first [START_REF] Joyce | Congruence, non-homology, and the phylogeny of basal turtles[END_REF][START_REF] Joyce | a A divergence dating analysis of turtles using fossil calibrations: an example of best practices[END_REF]11,12] because Proterochersis is considered a stem Testudines. So, the apomorphic and nodal definitions of side-necked turtles lies on the debate about the phylogeny of basal turtles [START_REF] Joyce | Congruence, non-homology, and the phylogeny of basal turtles[END_REF][START_REF] Joyce | a A divergence dating analysis of turtles using fossil calibrations: an example of best practices[END_REF]11,12,[START_REF] Sterli | Phylogenetic relationships among extinct and extant turtles: the position of Pleurodira and the effects of the fossils on rooting crown-group turtles[END_REF] and is not the objective of the present contribution to address this issue.

The ICZN Casichelydia Gaffney, 1975 equals to PhyloCode Testudines Linnaeus, 1758 (sensu [START_REF] Joyce | Developing a protocol for the conversion of rank-based taxon names to phylogenetically defined clade names, as exemplified by turtles[END_REF]). The ICZN "Megapleurodira" clade (sensu [START_REF] Gaffney | Chubutemys, a New Eucryptodiran Turtle from the Early Cretaceous of Argentina, and the Relationships of the Meiolaniidae[END_REF]; i.e.: all pleurodirans, except Proterochersis) equals to PhyloCode "Pan-Pleurodira" (sensu [START_REF] Joyce | Developing a protocol for the conversion of rank-based taxon names to phylogenetically defined clade names, as exemplified by turtles[END_REF]). The ICZN "Eupleurodira" clade (i.e.: all Megapleurodira except Platychelyidae) equals the PhyloCode "crown Pleurodira" (sensu [START_REF] Joyce | Developing a protocol for the conversion of rank-based taxon names to phylogenetically defined clade names, as exemplified by turtles[END_REF]).

Sereno and ElShafie [START_REF] Sereno | A New Long-Necked Turtle, Laganemys tenerensis (Pleurodira: Araripemydidae), from the Elrhaz Formation (Aptian-Albian) of Niger[END_REF] proposed the most comprehensive and updated Phylogenetic definitions for crown groups of Pleurodira. However, the resulted phylogeny (see results) implies on the exclusion of Podocnemidoidea Cope, 1868 as defined in [START_REF] Sereno | A New Long-Necked Turtle, Laganemys tenerensis (Pleurodira: Araripemydidae), from the Elrhaz Formation (Aptian-Albian) of Niger[END_REF] because it would equals to Pelomedusoides Cope, 1868 (node 59 of Figure S4). We preferred the use of Pelomedusoides since it is a more common term in the literature.

MATERIAL AND METHODS

The phylogenetic analysis performed consisted on the inclusion of Atolchelys lepida gen. et sp. nov. as a 49th terminal in a data set of 175 parsimony informative characters based on most recent matrix published [START_REF] Gaffney | Evolution of the Side-Necked Turtles: The families Bothremydidae, Euraxemydidae, and Araripemydidae[END_REF] with subsequent additions and modifications proposed [START_REF] Gaffney | Sokatra, a new Side-Necked Turtle (Late Cretaceous, Madagascar) and the diversification of the main groups of Pelomedusoides[END_REF][START_REF] Sereno | A New Long-Necked Turtle, Laganemys tenerensis (Pleurodira: Araripemydidae), from the Elrhaz Formation (Aptian-Albian) of Niger[END_REF][START_REF] Gaffney | Kinkonychelys, a new Side-Necked Turtle (Pelomedusoides: Bothremydidae) from the Late Cretaceous of Madagascar[END_REF]. Araripemys was scored as proposed by [START_REF] Sereno | A New Long-Necked Turtle, Laganemys tenerensis (Pleurodira: Araripemydidae), from the Elrhaz Formation (Aptian-Albian) of Niger[END_REF]. The tree was rooted using [START_REF] Gaffney | Evolution of the Side-Necked Turtles: The families Bothremydidae, Euraxemydidae, and Araripemydidae[END_REF] outgroup "Synapsida/Diapsida" because the question about the placement of turtles among Amniota would not alter relationships within turtles as analyzed here. We performed all analysis using parsimony search algorithms in TNT version 1.1 [START_REF] Goloboff | TNT, a free program for phylogenetic analysis[END_REF].

The cladistic analyses were based on a maximum parsimony simultaneous analysis with a posteriori polarization of characters using the outgroup [START_REF] Nixon | On simultaneous analysis[END_REF]. The complete matrix of 175x49 were analyzed via traditional heuristic search, with start trees based on a Wagner search followed by a tree bisection-reconnection (TBR) swapping algorithm with 100 replicates, holding 200 trees in each replicate, and zero random seeds. All characters were left unweighted and the multistate characters were treated as nonadditive (i.e.: Fitch optimization). We reached 24 most parsimonious trees of 437 steps (strict consensus tree in Figure S4).

Besides search strategy described above, we had performed other heuristic searches with more replicates, holding more trees, and changing the number of random seeds. Of course, we have changed the default memory parameter of TNT in order to maximize the number of trees stored in the memory. However, some of the search strategy maximizing the number of permutations exhausted memory limit and did not changed the results (Table S1).

To evaluate, at least partially, if our assumption about connectivity of multistate characters may influence the phylogenetic position of Atolchelys lepida gen. et sp. nov. we performed the original search considering all multistate characters as additive. We reached 120 most parsimonious trees of 511 steps. Although the relationships inside Bothremydidae is affected, the phylogenetic positing of Atolchelys lepida gen. et sp. nov. do not change.

Bremer (keeping in memory all suboptimal trees up to +5 steps) and bootstrap (1000 replications and cutoff below 50%) clade supports were also calculated using the same search mechanism. The results of Bremer and Bootstrap are in Figures S5 andS6, respectively.

To evaluate the presence of multiple islands disturbing the data, we performed New Technologies search algorithms, changing the number of random seeds to zero (TNT default is 1 random seed, which limits the search performance). By doing it, each new taxon added during tree search is put on several positions until the memory limit is reached. This provide more possible combinations and optimize the performance. First, we ran Ratchet + Tree fusing TNT defaults, resulting in six trees of 437 steps. After, we gradually increased the perturbation to up and down weighting probabilities to +/-6 and +/-10, reaching similar results (i.e.: equal strict consensus tree). Drift strategy (instead of Ratchet) + Tree fusing, using default parameters, also achieved same results of Ratchet + Tree fusing (Table S2). Such results were expected, since it is a relatively small matrix. 
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Numbers in the nodes represent nodes to apomorphies mapping described below. 

Figure S4 .

 S4 Figure S4. Strict consensus tree of 24 most parsimony trees of 437 steps (see TablesS1 and S2). Numbers in the nodes represent nodes to apomorphies mapping described below. Figure by P. S. R. Romano.
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 S5S6 Figure S4. Strict consensus tree of 24 most parsimony trees of 437 steps (see TablesS1 and S2). Numbers in the nodes represent nodes to apomorphies mapping described below. Figure by P. S. R. Romano.

  

  

  

Table S1 .

 S1 Comparison of different traditional search mechanism performed in TNT.

	Search	Original	2nd	3th	4th	5th	6th
	Algorithm	TBR	TBR	TBR	TBR	TBR	TBR
	Number of replicas	100	100	1000	1000	10000	10000
	Number of random seeds	0	10	0	10	0	10
	Number of trees hold each time	200	200	200	500	500	500
	Number of steps	437	437	437	437	437	437
	Most parsimonious trees retained	24	24	24	24	24	24
	Number of times hitting best score	90 of 100	96 of 100	928 of 1000	927 of 1000	9216 of 10000 9234 of 10000
	Number of						
	rearranges	43.958.187	29.514.145	322.816.711	311.452.946	3.237.103.346 3.255.186.540
	exanimated						
	Time consumed	0:00:01	0:00:01	0:00:12	0:00:11	0:01:20	0:02:01

Table S2 .

 S2 Comparison of different New Technology search mechanism performed in TNT.

	Search	Ratchet #1	Ratchet #2	Ratchet #3	Drift
	Up and down weighting probabilities	+/-4	+/-6	+/-10	---
	Number of random seeds	0	0	0	0
	Best score (number of steps)	437	437	437	437
	Most parsimonious trees retained	6	5	6	7
	Number of rearranges exanimate	4.622.122	4.588.509	4.698.450	4.751.518
	RESULTS: Resulted trees				
	S t r i c t c o n s e n s u s o f 2 4 t r e e s ( 0 t a x a e x c l u d e d )		
	N o t o e m y s				
	P l a t y c h e l y s				
	D o r t o k a				

DATA MATRIX

Basic SS language. Nexus and TNT files available at Morphobank (Project #1194). For characters description check [START_REF] Gaffney | Evolution of the Side-Necked Turtles: The families Bothremydidae, Euraxemydidae, and Araripemydidae[END_REF][START_REF] Sereno | A New Long-Necked Turtle, Laganemys tenerensis (Pleurodira: Araripemydidae), from the Elrhaz Formation (Aptian-Albian) of Niger[END_REF]. xread

RESULTS: List of synapomorphies

All synapomorphies common to24 most parsimonious trees. Node numbers refer to nodes in consensus, see Figure S4. 

DISCUSSION: Biogeography

A previous hypothesis [19, agreeing with 20] suggests that the Pelomedusoides-Chelidae split is consistent with a vicariance event that occurred during the Early Cretaceous: a basaltic magmatism responsible for the accumulation of the Serra Geral Formation (Southeastern Brazil), at 133 Ma. This event is associated to the node 55 of Figure S4.

The second vicariance event is the complete opening of the central Atlantic and the separation of Africa from South America. This event was associated to Hamadachelys (Cenomanian of Morroco) sister-group relationships with Podocnemididae, which the basal members are form the Turonian-Coniacian of Argentina and Maastrichtian of Brazil, respectively, Portezueloemys and Bauruemys (Figure S4, node 67) [START_REF] Romano | Are extant podocnemidid turtles relicts of a widespread Cretaceous ancestor?[END_REF].

At the time of previously publication [START_REF] Romano | Are extant podocnemidid turtles relicts of a widespread Cretaceous ancestor?[END_REF] Dirqadim, Euraxemys, and Laganemys were not described yet. Thus, two other sister-group relationships between northern African and northeastern Brazilian pelomedusoids species can be now associated with the complete opening of the central Atlantic and the separation of Africa from South America: the euraxemydids Dirqadim (Cenomanian of Morocco) + Euraxemys (Aptian-Albian of Brazil) (Figure S4, node 66) and the araripemydids Laganemys (Aptian-Albian of Niger) + Araripemys (Aptian-Albian of Brazil) (Figure S4, node 62).

So, the results of the presented analysis confirm and provide more robust evidence about the previous biogeography scenario.