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ABSTRACT - An Araripemys-like decorated pleurodire turtle from an outcrop of Maiz Gordo Formation (Late 
Paleocene) in the vicinities of Mina Aguilar (Jujuy province, Argentina) is described. It appears to be a new taxon 
which remains undefined. The evolution of the nuchal bone is considered. A list of African and South American pit- 
decorated pleurodiran turtles is given. 
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RI~SUMI~ - Sont d~crits les fragments d'une tortue pleurodire ~ dScoration de type Araripemys, r~colt4s dans un 
gisement de la formation Mafz Gordo (Pal~oc~ne sup~rieur) pros de Mina Aguilar (province de Jujuy, Argentine). Ils 
appartiennent ~ un nouveau taxon qui ne pourra ~tre d5fini qu'avec du materiel compl~mentaire. U~volution de la 
plaque nucale est 4voqu4e. Une liste des tortues pleurodires d'Afrique et d'Am~rique du Sud h d~coration compos4e 
de cupules s4par~es par des crates assez aigu~s est pr~sent~e. 

MOTS-CLES: CHELONII, PELOMEDUSOIDES, PAL]~OC]~NE, JUJUY, ARGENTINE. 

RESUMEN - Se describen los restos de una tortuga pleurodira, con una ornamentaciSn del tipo presente en 
Araripemys, procedente de afloramientos de la Formacidn Mafz Gordo (Paleoceno superior) expuestos en las proxi- 
midades de Mina Aguilar (provincia de Jujuy, Argentina). Aunque sea un nuevo taxSn, queda indeterminado hasta 
el hallazgo de nuevo material. La evoluciSn de la placa nucal es examinada. Se da la lista de las tortugas pleurodi- 
ras decoradas con cfipulas y crestas marcadas de Africa y AmSrica del Sur. 

PALABRAS CLAVE: CHELONII, PELOMEDUSOIDES, PALEOCENO, JUJUY, ARGENTINA. 

INTRODUCTION 

During 1972-1973, field work was carried out by 
researchers  of the Aguilar Mining Company and 
the Vertebrate  Paleontology Depar tment  of La 
P la ta  Museum in the  a rea  located be tween  
Aguilar and Mal Paso Mountains, belonging to the 
H u m a h u a c a  Depa r tmen t ,  Ju juy  province, 
Argentine. The main strat igraphic task was deve- 
loped by Jorge Fernandez through two profiles in 
Quebrada Azul and Quebrada del Puesto. At 
Quebrada  del Puesto,  the  San ta  Ba rba ra  
Subgroup outcrops with its three  components: 
Mealla, Mafz Gordo and Lumbrera  Formations. 
Remains of a pit-decorated plates of one turt le  
and algal mater ia l  were found in sediments of 
Maiz Gordo Formation (see Figs. 1, 2). 

The three mentioned formations of San ta  B arbara  
Subgroup (see Moreno 1970) from nor thwes te rn  
Argentine yielded several remains  of chelonians 
(see Broin & Fuente  1992, 1993a,b), par t icu lary  
Pleurodires Podocnemididae from Mafz Gordo 
Formation (Upper Paleocene-Early Eocene, after 
Pascual et al. 1981) in several localities of the 
Tres Cruces sub-basin (see Pascual et al. 1991). 
The first reference concerning the discovery of a 
tur t le  from "las margas verdes multicolores" (= 
Ma~z Gordo Fm.) was made by Cattoi & Freiberg 
(1958) who named and described Podocnemis 
argentinensis. This species is a Podocnemididae 
known from Quebrada de Humahuaca ,  Ju juy  pro- 
vince. As argued by Broin & de la Fuente  (1993b: 
197) the genus is new and will be defined; it is 
only provisionally re la ted to "Podocnemis". 
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FIGURE 1 - Geological sketch map 
from western  f lank of Mal Paso 
Moun ta in  to Vizcar ra  River. 
Redrawn from FernSndez et al. 
1973.1. Discovery area (arrow) of 
the  fossil t u r t l e  nea r  Mina 
Aguilar. 2. Localization of Mina 
Aguilar  area. Square: area repre- 
sented in 1. 3, localization in 
Argentine. Carte g6ologique sch@- 
matique du flanc ouest du Mont 
Mal Paso vers la rivi@re Vizcarra. 
Repris de Ferndndez et al. 1973. 1. 
Secteur du lieu de ddcouverte 
(fl@che) de la tortue fossile pr@s de 
Mina Aguilar. 2. Secteur gdogra- 
phique de Mina Aguilar. Carrd: 
partie repr@sentde en 1.3, locaIisa- 
tion en Argentine. 

In a first approach, we suggested for the new taxon 
of Pelomedusoides portrayed in this paper, a pos- 
sible affinity with Araripemys (Ararimydidae? in 
Broin & de la Fuente 1993a: 78; 1993b: 30), because 
it has an anterior notch and is characterized by a 
special carapace decoration of pits. In fact, after exa- 
mination, it cannot nowadays be placed in any 
known family. The study of this Argentine material 
provides us the opportunity to consider briefly the 
evolution of the nuchal plate and to make a list of 
pit-decorated pleurodire turtles worldwide. 

A b b r e v i a t i o n s .  MLP, Museo de La Plata, La 
Plata, Argentine.  MNHN, Mus6um national  
d'Histoire naturelle, Pal6ontologie, Paris, France. 
This work is a contribution to IGCP Project 301 
(Paleogene of South America). 

S Y S T E M A T I C S  

CHELONII Brongniart, 1800 
PLEURODIRA Cope, 1864 

PELOMEDUSOIDES Cope, 1864 
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Ince r t ae  famil iae  

Nov. gen., nov. sp. indet.  

L o c a l i t y  - The specimen was discovered at  Quebrada del 
Puesto next  to Mina AguiIar, Humahuaca  Depar tment ,  Jujuy 
province, Argentine. Fig. 1 see Brein  & de la Fuen te  1993b, 
Fig.l,  spot 65, Fig. 2, spot Pa. 

H o r i z o n  - A bluish calcareous l imestone level wi th  grayish 
tonalities belonging to Malz Gordo Formation. Horizon 5 from 
Fernandez et al. (1973) profile. This s t ra t igraphic  horizon was 
referred to Upper Paleocene-Lower Eocene by Pascual  et  al. 
1981 and to Upper Paleocene by Gayet et  al. 1991. Figs 1,2. 

M a t e r i a l  - MLP-73-VII-4-1. Anter ior  marg in  of the  carapace 
formed by the first, second and th i rd  pair  of per ipheral  bones, 
a f ragment  of the fourth r ight  per ipheral  bone, the near ly  com- 
plete nuchal  bone, the medial  par t  of the  first pleural  and a 
posterior f ragment  of the r ight  border  belonging to peripherals  
7,8,9. Figs 3,4. (see Broin & de la Fuen te  1993b: 198). 

M e a s u r e m e n t s  (ram) of the  specimen MLP 73-VIII-4-1. 
Est imated length of the carapace 500 
Width of the  carapace at  the  level of 
the third peripherals  (3) 333 
Length x maximum width  of the  nuchal  69 x 88 
Anterior  width of the nuchal  29 
Length  x maximum width of the  first  
left per ipheral  (1) 176 x 61 
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FIGURE 2 - Schematic cross sec- 
tion between western flank of 
Mal Paso Mountain and Vizcarra 
River. Redrawn from Fernandez 
et al. 1973. Schdma de la coupe 
du flanc ouest du Mont Mal Paso 
et de la Rivi~re Vizcarra. Repris 
de Ferndndez et al. 1973. 
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Length x maximum width of the second 
left peripheral  (2) 76 x 67 
Length x maximum width of the third 
left peripheral  (3) 68 x 58 
Length x maximum (estimated) width of 
the first pleural (1) 80 x 150 
Length x width of the first left marginal (1) 
/anterior border 23 x 31 
/posterior border 23 x 39 
Length x width of the second left marginal (2) 
/anterior border 51 x 71 
/posterior border 51 x 48 
Length x maximum width of the third 
left marginal (3) 53 x 63 
Depth x width of the nuchal notch 32 x 115 
Length x maximum width of the first 
vertebral scute (t) 95 x 118 

D e s c r i p t i o n  - The carapace is only known by the 
three first pairs of peripheral bones of the anterior 
margin, the nuchal bone, the first right pleural and 
a posterior fragment of the right border, belonging 
probably to a specimen of 500 mm of linear cara- 
pace length (Figs. 3,4). The width of the anterior 
margin at the lateral sutures of the third periphe- 
ral bones is 333 mm (it reached 335 mm in the 
whole specimen). In spite of its fragmentary natu- 
re, it is possible to determine that the carapace of 
the MLP specimen was low-arched in the normal 
condition of aquatic turtles. 

The decoration is characterized by small polygonal 
pits, most of them with 5 sides, which are 6 x 5 or 
6 x 4 mm in length and width. These pits show an 
irregular pattern, roughly arranged so that  their 
length is perpendicular to the anterior border. 

The carapace scutes ought to have been very thin, 
upon such a decorated bone surface. The scute 
sulci are well defined on the dorsal surface, sunk 
in the bone and slightly sinuous. The anterior 
margin is built  by a lengthening of the periphe- 
rals 1 and 2 on each side of the nuchal and dis- 
plays a deep medial notch. This notch is delimited 
by the curved anteromedial  border of the periphe- 
rals 1 and the recessed nuchal bone but  the ante- 

rior border of the nuchal is transversal ,  not not- 
ched (Figs. 3,4.1,2). The anterior edge of the 
nuchal embayment  is thicker than the remaining 
anterior border of the carapace margin. 

The nuchal bone is slightly wider than  long, with 
a moderately narrow anterior border. The width of 
the anterior nuchal border is 33% of the posterior 
one, the two lateral  borders converging forward in 
a straight line. The dorsal surface of the plate is 
slightly vaulted, nearly flat. The ventral  surface is 
slightly concave in front and caudal to a t ransver-  
se thickening at the anterior third of the plate 
and this thickening is mainly developed laterally. 
There is no cervical scute. The marginal  scutes 1 
are small, relative to the following marginals and 
are twice as wide as long, displaying a subrectan- 
gular outline, somewhat  oval in shape. The ante- 
rior border of the marginals 1 is narrowed while 
the anterior border of marginals 2 are extended 
towards the middle plane. Marginals 2 and 3 are 
larger than the first and rectangular  in outline. 
The vertebral  scute 1 is anteriorly much wider 
than the second vertebral  scute. The direction of 
the preserved anterior par t  of the lateral  border of 
the vertebral  2 shows that  this scute was narro- 
wer than the first vertebral.  The former one 
extends nearly up to the middle of the posterior 
sulci of the marginal scutes 2 (Figs. 3,4.1). 

On the visceral surface, the impression of the mar- 
ginal scutes sulci are long and progressively redu- 
ced from the third peripheral to the nuchal bone 
(Figs. 3, 4.2). Particularly, on the ventral  surface of 
the nuchal plate, the skin of the body wall could be 
attached along the bone margin. In postero-visce- 
ral view of the third right peripheral, only the 
anterior border of the depression upon which the 
axillar buttress of the hyoplastron articulates, is 
preserved. This axillar depression is well develo- 
ped and could be extended below a narrow part  of 
the latero-visceral surface of the pleural 1, lateral 
to the axillar buttress. The latter extends from the 
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FIGURE 3 - Araripemys-like turtle from Malz Gordo Formation (Late Paleocene), Jujuy province, Argentine (MLF 73-IV-4-1). 1,2. 
Anterior border of the carapace, dorsal and visceral views. 3,4. Right bridge-area peripherals, dorsal and visceral views, ax  b, i ng  
b, axillar and inguinal buttresses; nu,  nuchal bone; M~ marginal scutes; per 1, 2, 7, 8, 9, peripheral bones 1,2,7,8,9; pl. 1, pleural 
bone; r l -2 ,  ribs one and two; V, vertebral scutes. Tortue de typeAraripemys, Formation Maiz Gordo, Paldoc~ne supdrieur, province 
de Jujuy, Argentine, MLP 73-IV-4-1. 1,2. Bord antgrieur de la carapace, rues dorsale et ventrale. 3,4. Fragment de la bordure droi- 
te dans la rdgion du pont, rues dorsale et ventrale, ax  b, ing b, contreforts axillaire et inguinal; M, dcaille marginale, nu, plaque 
nueale; p e r  1, 2, 7, 8, 9, pdriphgriques 1, 2, 7, 8, 9; pl. 1, pleurale 1; rl-2, c6tes 1-2; V,, gcaille vertdbrale. 

middle of the posterior border of the peripheral 3 
a~d probably not much under the pleural 1 (see in 
Fig. 3, the flat surface of the preserved medial part 
of the ventral pleural 1 is noticeable) probably as 
in Recent Peltocephalus dumerilianus. 

The first pleural is relatively long (8 ram/15 esti- 
mated mm = 53 %) and the first rib is much redu- 
ced as in all Recent pleurodires. 

A f ragment  of the postero-lateral  r ight  border of 
the carapace is also preserved. I t  consists of the 
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FIGURE 4 - Sketch of Araripemys-like turtle from Maiz Gordo Formation, Late Paleocene, Jujuy province, Argentine (MLP 73-IV- 
4-1). Abbreviations as in Fig. 3. Schdma de la tortue de typeAraripemys, Formation Maiz Gordo, Pal6oc~ne supgrieu5 province de 
Jujuy, Argentine, MLP 73-IV-4-1. Abrdviations comme Fig. 3. 

two last  bridge peripherals  (7 and 8) and the 
per ipheral  9, which is the first  posterior to the 
bridge. The dorsal view is characterized,  as the 
above por t rayed  remains ,  by a pit-decorated 
surface (Figs. 3,4.3). On the antero-visceral sur- 
face of the  per ipheral  8, the suture  of the poste- 
rior marg in  of the inguinal  but t ress  is well deli- 
mired (Figs. 3, 4.4). This s t ructure  should have 
extended,  more or less, onto the visceral surface 
of pleural  5. 

COMPARISON 

The shape of the nuchal bone, as described above, 
and its proportions - much wider posteriorly, nar- 
rowed anteriorly, not much lengthened, with a 
short ventral  border and a moderately long dorsal 
border of the first marginal  scutes - together with 
the absence of a cervical scute, is inconsistent 
with Cryptodira and, within the Pleurodira, is 
consistent with the Pelomedusoides, particularly 
with Podocnemidoidea; but the kind of notched 
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anterior border of the carapace appears to be 
autapomorphic inside the Pelomedusoides. 

We consider that in turtles the primitive shape of 
the nuchal bone is very wide, anteriorly and poste- 
riorly, and very short, with adjacent short pleurals 
1 retaining a strong rib 1. The nuchal is slightly 
notched and the anterior peripherals prominent, so 
that all the anterior border is notched, with inden- 
ted marginals in Proganochelys (see Gaffney 1990) 
and without marginal indentations in the primitive 
Cryptodira, such as Kayentachelys G~FNEY et al. 
1987 and many other Mesozoic cryptodire forms 
(Lapparent de Broin & Murelaga-Bereikua in prep. 
and see below). The nuchal is then narrowed (as the 
whole carapace and particularly the vertebral 
scutes) and lengthened in a parallel way in diffe- 
rent cryptodire groups. Within the Cryptodira, the 
Chelydridae and the Chelonioidea remain near the 
original form in Recent ones and the Trionychidae 
develop the nuchal in width. In the primitive 
Pleurodira, the situation is identical but the ante- 
riot border of the nuchal is transverse, not notched, 
and the peripherals 1 and 2 are not truely promi- 
nent, while the nuchal is still wide anteriorly and 
posteriorly, and short: Platychelys WAGNER, 1853 
and see Bram, 1965, Notoemys CATTOI & FREIBERG, 
1961 and see de la Fuente & Fernandez 1989-1992, 
Fernandez & de la Fuente 1994. The same in 
Palaeochersis ROUGIER et al. 1995 which can or can- 
not be considered as a proto-Pleurodire. Then, in 
Chelidae as well as in Pelomedusoides (and simi- 
larly in several Cryptodira groups), together with 
the general narrowing of the shell, the nuchal bone 
is narrowed posteriorly and anteriorly. In Chelidae, 
like in the present form, it is anteriorly narrowed in 
Recent forms, and the most extreme is in 
Hydromedusa in the Hydromedusa-Chelodina 
group and in Platemys in the Phrynops group (res- 
pectively, anterior/posterior border: 20-27% and 
37%). It is also lengthened in a Mesozoic chelid of 
the Area Loma de la Lata (Broin & de la Fuente 
1993b, 15) (around 30%, with the anterior border 
lacking). The nuchal bone is as much lengthened as 
the peripherals 1 and 2 in the Recent Chelidae, 
without notched border. Here, the peripherals i and 
2 are much more lengthened, relatively more than 
in the Mesozoic chelid and more than the nuchal. 

The absence of cervical and the relatively short 
dorsal marginals  border fit only with the 
Pelomedusoides: some Recent Australian Chelidae 
of the Emydura group lack the cervical but  the 
marginals are longer on the nuchal, like in all the 
Chelidae. Within the Pelomedusoides, the state of 
the nuchal of the present form which is not as 
much lengthened as the peripherals, excludes the 
Recent Pelomedusidae and the Bothremydidae of 
the Taphrosphys group (see Broin in Antunes & 
Broin 1988). As well as the stronger lengthening of 

the anterior peripherals, the unnotched nuchal 
also excludes the Bothremydidae of the Bothremys 
group, which has a slightly notched nuchal (Broin 
in Antunes & Broin 1988). The proportions of the 
nuchal are here consistent with Podocnemididae, 
not very different from those of Peltocephalus (a 
little narrower: anterior border/posterior  one: 
24,5%, but the character of the narrowing is 
variable in the groups) but  the lengthened per- 
ipherals 1 and 2 exclude the known forms. 

The Argentine form has been first compared with 
Araripemydidae (Broin & de la Fuente  1993b) 
because of the united anterior notch and pitted 
decoration in a pleurodire turtle. The primitive 
Pelomedusoides Araripemys, with its decoration 
similar to that  of the present  form, appears to be 
special. It has a very developed notch: the anterior 
border is so much notched and the anterior par t  of 
the nuchal bone is so much reduced that  the first 
pleurals (which are moderately lengthened) are 
part  of the anterior border of the shell. The mar- 
ginals 1 are also reduced but  they are laterally 
disposed as if they were lateral  to a wide primiti- 
ve nuchal; but  the nuchal is lengthened between 
the pleurals 1, as if it was a prenuchal  bone in 
Trionychidae. Araripemys is very derived by some 
characters such as its strong flatness; it appears 
very primitive by some characters and neotenic by 
some others such as pleuro-peripheral fontanelles 
and the absence of but t resses  under  the pleurals 
1 and 5 (see Broin 1994; Meylan & Gaffney 1990) 
but  it has already narrowed vertebrals,  reduced 
first ribs to their medial par t  (eventually still 
laterally long forward of the rib 2), evolved pleu- 
rodire ilion suture (wide and short, roughly trian- 
gular, posteriorly restricted to a very  short par t  of 
the pygal bone). The very marked anterior notch 
may have occurred from a primitive wide and 
short nuchal bone, like in the Pelomedusoides 
"Platycheloides" cf. nyasae (a new genus in prep.) 
from Aptian of Gadoufaoua figured in Broin 1980. 
The posterior lengthening of the narrowed nuchal 
bone between the pleurals 1, in front of the neural  
1 reduced in length (still primitively short sided 
behind) is also derived and autapomorphic, in the 
Argentine form, the anterior notch is secondary in 
another way, the shell (not flat and without  fonta- 
nelles) being also already reduced in width, with 
vertebrals and nuchal reduced in width; but  fur- 
thermore it has a complete nuchal, cranially leng- 
thened, more lengthened pleurals 1, completely 
reduced first rib, but tresses developed under  the 
pleural 1 and probably under  pleural 5; the strong 
lengthening of the peripherals 1, 2 and 3 is aura- 
pomorphic. The decoration of the present  form is 
similar to that  of Araripemys; the pits are larger 
than in Araripemys, which is consistent with the 
difference in size between both taxa; but  it has 
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sharper crests than  in Araripemys. Decoration 
and notched anterior border may seem to be an 
expression of a common trend between Arari- 
pemys and this turtle, but  they appear as a paral- 
lel development. 

Some cryptodire turt les  also have a pitted decora- 
tion, and still have scutes, like the Cretaceous 
Trionychoid (see Meylan & Gaffney 1989), 
Nanhsiungchelyidae Basilemys, Zangerlia, "Basi- 
lemys'.orientalis and Nanhsiungchelys (see Hay  
1908; Mlynarski  1972; Sukhanov & Narmandakh  
1975, 1977; Yeh 1966). Furthermore they also 
have a notched anterior border of the carapace. 
But  they have the primitive anterior border shape 
of the Cryptodira, evoked above, with the wide 
and short notched nuchal and still a cervical 
scute. The pits are relatively smaller and the 
crests between them are wider. It is a very inter- 
esting exemple of parallelism with the Argentine 
form. 

The primitive decoration of the turtles, which we 
found modified and more or less accentuated in 
Pleurodira, is granulous, crested, and it develops 
in Pleurodira salient polygons and not pit ted 
ones, except  Araripemys and the p resen t  
Argentine turtle. If it is a Podocnemidoid and near 
the Podocnemidids, according to the shape of the 
preserved plates, its decoration appeared inde- 
pendently of Araripemys. 

In the  present  s ta te  of knowledge we can asser t  
that: the  nor thwes te rn  par t  of Argentine was 
pa r t  of the  Andin  bas in  wi th  a no r the rn  
Gondwanan  fauna  of Pelomedusoides at the  Late  
Paleocene, wi th  this new Pelomedusoides  in 
association wi th  "Podocnemis" argentinensis in 
Ma~z Gordo Formation (see the s tudy of the  evo- 
lution of the  tur t le  fauna  in South America in 
Broin 1991; Broin & de la Fuente  1993a,b); no 
other continental  tur t le  is known in northern 
Argentine before the arrival of tes tudinines  and 
chelids in Miocene t ime (age not yet precise, see 
the  local i t ies  58-60, Pa ra j e  Molle Grande,  
Andalhual~,  Tiopunco and Angostaco, Broin & de 
la Fuen te  1993a,b). 

South America: Araripemys barretoi PRICE, 1973. 
Chapada do Araripe, Cearfi state, Brazil, Albian, 
probably Early. 
Africa (MNHN coll.): Araripemys sp. (smaller than 
barretoi). Gadoufaoua, Niger, Broin 1980, pl. 3, 1; 
Broin 1988a, map 3. Timimoun, Algeria. Aoulef, 
Algeria. Aptian. 
Araripemys sp. (larger than  barretoi). Gara  
Samani,  Algeria; Broin 1977, pl. 7, 9-11. In 
Abangarit,  Niger. Gara Tabroumit,  Kern Kern 
Plateau, Morocco, Broin 1988, map 3; Gmira, 
1994, pl. 17. Albian, probably Late. 
?Araripemys sp., larger forms than barretoi, 
Timimoun, Algeria, Aptian or Albian? Broin 1977, 
pl. 7, 7-8; In Abangarit, Niger, Garet Touidjine, near 
Oued Boudjihane, Algeria, Albian, probably La te .  

In another work, one of us at t r ibuted to 
Araripemydidae a small decorated form of primitive 
Pelomedusoides with lateral  mesoplastra,  
Taquetochelys BROIN, 1980, in fact poorly known. 
Instead of pits, it has tubercles and rounded or rugo- 
se crests separated by thin sulci. This attribution 
was made by parallelism with Trionychidae which 
include altogether pitted forms (e.g. most parts of 
dorsal shell of Trionyx) and tuberculous forms (e.g. 
Lissemys). This parallel is rather poor to define a 
family. But we can remind that, ifTaquetochelys has 
still lateral mesoplastra unlike Araripemys which 
lost them, no reduced anterior border and already 
reduced last neurals, the two have a flat shell with 
loose pleuro-peripheral contact and reduced but- 
tresses which can unite them. As Araripemys and 
the Argentine form are considered, the important 
point is that  we have here pleurodire turtles with a 
pitted decoration and still with scutes (scutes sulci 
visible on the plates), like Nanhsiungchelyidae but 
unlike Trionychidae. 

Acknowledgments - We would like to thank Lic. Cecilia 
Deschamps (Museo de La Plata) and Anwar Janoo for the 
English review, D. Serrette for the photograph fig. 3 (1 and 2) 
and F. Pilard for the drawings. 

R E F E R E N C E S  

ARARIPEMYDID,  PIT-DECORATED 
PLEURODIRE TURTLES LIST 

They are all known in Early Cretaceous, Afro- 
South-American  Nor the rn  Gondwana (sensu 
Broin 1988a). Some of them are at tr ibuted to 
Araripemys withou t  contest.  In Africa, they  
consist of isolated plates, peripheral, pleural, plas- 
tral bones. Some of them have been first attribu- 
ted to undefined Trionychoidea (Broin 1977), 
which has been already rectified (Broin 1980). 

BROIN F. de 1977 - Contribution ~ l'~tude des Ch~lo- 
niens. Ch~loniens continentaux du Cr~tac~ et du 
Tertiaire de France. Mdmoires du Musdum national 
d'Histoire naturelle, C, 38: I-IX, 1-366. 

BROIN F. de 1980 - Les Tortues de Gadoufaoua (Aptien 
du Niger): apergu sur la pal~og~ographie des 
Pelomedusidae (Pleurodira). Mdmoires de la Socidtd 
gdologique de France, n. s6r., 139: 39-46. 

BROIN F. de 1988a - Les Tortues et le Gondwana. Examen 
des rapports entre le fractionnement du Gondwana et 
la dispersion g~ographique des tortues pleurodires 
partir du Cr~tac6. Studia Geologica Salmanticensia, 
Studia Palaeocheloniologica, 2 (5): 103-142. 



242 

BROIN F. de 1988b - Etude compl@mentaire de Rosasia sou- 
toi Chelonii, Bothremydidae):  162-188. In ANTUNES M.T. 
& F. DE BROIN 1988, Le Crdtacd terminal de Beira 
Litoral, Portugal: remarques stratigraphiques et gcolo- 
giques; dtude complgmentaire de Rosasia soutoi (Chelo- 
nii, Bothremydidae). Ci~ncias Terra (UNL), 9: 153-200. 

BRO1N F. de 1991 - Fossil  Tur t les  from Bolivia. In 
SUAREz-SoRuco n.  (ed), FNsiles y Facies de Bolivia, 
vol.1, Vertebrados. Revista Tdcnica de Yacimientos 
Petrolfferos Fiscales Bolivianos, 12 (3-4): 509-527. 

BROIN F. DE & FUENTE M.S. de la 1993a - Les tortues fos- 
siles d'Argentine: premiere synth~se. Actes de la Table 
Ronde Europ~enne, Paldontologie et S t ra t igraphie  
d'Am@rique lat ine,  Lyon 1992. Documents des 
Laboratoires de Gdologie de Lyon, 125: 73-84. 

BROIN F. DE & FUENTE M.S. de la  1993b - Les tor tues  fos- 
s i les  d 'Argent ine.  Annales de Paldontologie, 79 (3): 
169-231. 

CATTOI N.  & FREIBERG M. 1 9 5 8  - Una  nueva  especie de 
"Podocnemis" del Cret~cico argentino.  Physis, 21 
(60): 58-67. 

CATTOI & FREIBERG 1961 - Nuevo hal lazgo de Chelonia  
ext inguidos  en la  Repfiblica Argent ina .  Physis, 22 
(63): 202. 

FERNANDEZ J., BONDESIO P & PASCUAL R. 1973 - Restos de 
Lepidosiren paradoxa (Osteichtyes,  Dipnoi) de la  
FormaciNn L u m b r e r a  (Eogeno, Eoceno?) de Jujuy. 
Consideraciones  es t ra t igr~f icas ,  paleoecolNgicas y 
paleozoogeogrRficas. Ameghiniana, 10 (2): 152-172. 

FERNANDEZ M.S. & FUENTE M.S. de la 1994 - Redes- 
cr ipt ion and phylogenet ic  posit ion of Notoemys: The 
o ldes t  G o n d w a n i a n  p l e u r o d i r a n  tu r t l e .  Neues 
Jahrbuch fiir Geologische und Pal~iontologische 
Abhandlungen, 193(1): 81-105. 

FUENTE M.S. de la & FERN~f, NDEZ M.S. 1989-1992 - Notoemys 
laticentralis CATTOI & FREIBERG, 1961 from the Upper 
Jurassic  of  Argentina: a member of the infraorder 
Pleurodira  (Cope 1868). Studia Geologica SaIman- 
ticensia: Studia PaIaeocheIonioIogica. 3 (2): 25-32. 

GMIRA S. 1994 - E tude  des Chdloniens fossiles du Maroc. 
Anatomie .  Syst@matique. Phylog@nie. Cahiers de 
PaIdontologie, CNRS (@d.), Paris ,  140 p. 

GAFFNEY E. 1990 - The compara t ive  osteology of the  
Tr ias s i c  t u r t l e  Proganochelys. Bulletin of the 
American Museum of Natural History, 194, 263 p. 

GAFFNEY E:S., HUTCHINSON J.H., JENKINS F.A. & MEEKER 
L.J. 1987 - Modern turtles origins: the oldest known 
cryptodire. Science, 237: 289-291. 

GAYET M., MARSHALL L.G. & SEMPERE T. 1991 - The 
Mesozoic and Paleocene Vertebrates of Bolivia and 
their Stratigraphic Context: a Review. In SUAREZ- 
SoRuco R. (ed.), Fdsiles y Facies de Bolivia. Vol. 1, 
Vertebrados. Revista Tgcnica de Yacimientos Petro- 
lfferos Fiscales Bolivianos, 12 (3-4): 393-433. 

HAY O.P. 1908 - The Fossil  Tur t les  of Nor th  America .  
Publications of the Carnegie Institution, 75, 568 p. 

LAPPARENT DE BROIN F. de  1 9 9 4  - Turtles from the Chapada  
do Araripe, Ear ly  Cretaceous, Cear~ State,  Brasil.  
Boletim do 3 Simpdsio sobre o Cretdceo do Brasil 
(1994), UNESP-Campus de Rio Claro/SP: 137-138. 

MEYLAN P. • GAFFNEY E.S. 1989 - The S k e l e t a l  
Morphology of the  Cretaceous Cryp tod i r an  Turt le ,  
Adocus, and the Rela t ionships  of the  Trionychoidea.  
American Museum Novitates, 2941, 60 p. 

MEYLAN P. & GAFFNEy E.S. 1991 - Araripemys PRICE, 
1973: 326-334. In J.G. MAISEY (ed.), Santana Fossils. 
An illustrated Atlas, 459 p. T.F.H. Publ icat ions ,  Inc., 
Neptune  City, New Jersey. 

MLYNARSKI M. 1972 - Zangerlia testudinimorpha nov. gen., 
nov. sp. a primitive land tortoise from the Upper  
Cretaceous of Mongolia.  Resul ts  of the  Polish- 
Mongolian expedit ions.  Pa r t  4. Palaeontologia 
Polonica, 27: 85-92. 

MORENO J. 1970 - Es t r a t i g ra f / a  y paleogeograffa  del 
Cret~cico Super ior  en la  Cuenca del Noroes te  argen-  
t ino,  con espec ia l  menciNn de los subgrupos  
Ba lbuena  y S a n t a  Barbara .  Revista de la AsociaciNn 
GeoINgica Argentina, 25 (1): 5-44. 

PASCUAL R., BOND M. & VUCETICH M. 1981 - El subgrupo 
Santa Barbara (Grupo Salta) y sus vertebrados, cro- 
noIogfa, paleoambientes y paleobiogeografia. Actas  8 
Congreso GeolNgico Argentino,  San  Luis,  1981, 3: 
743-758. 

ROUGIER G.W., DE LA FUENTE M.S. & ARCUCCI A.B. 1995 - 
Late  Triassic  Tur t les  from South  America .  Science, 
Reports, 268 (5212): 855-858. 

SUKHANOV V.B. 8z NARMANDAKH P. 1975 - New tu r t l e s  of 
the  group of BasiIemys (Chelonia,  De rma temyd idae )  
in Asia:  94-101. In Fossil Fauna and Flora of 
Mongolia, N a u k a  (ed.), Moscou [in russian] .  

SUKHANOV V.B. & NARMANDAKH P. 1977 - The shell  and  
l imbs of Basilemys orientalis (Chelonia,  Dermate -  
mydidae).  In Fossil Fauna and Flora of Mongolia. 
The joint  Soviet-Mongolian Paleontological  Expe- 
dition. Transac t ion  4:57-80 [in russ ian] .  

YEH H.K'. 1966 - A new Cretaceous tu r t l e  of Nanhs iung ,  
Nor thern  Kuangtung.  Vertebrata Palasiatica, 10 (2): 
191-200. 

M. d e  l a  F U E N T E  
Facultad de Ciencias Naturales y Museo de La Plata 

Paseo del Bosque S/N 
1900 La Plata, Argentine 

F. d e  L A P P A R E N T  d e  B R O I N  
Laboratoire de Pal@ontologie, URA 12 du CNRS 

Mus@um national d'Histoire naturelle 
8 rue Buffon 

F-75005, Paris 


