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ABSTRACT

The rostral tooth morphology ofIschyrhiza chilensis (Philippi, 1887) is examined on the basis of a new material from
the Maastrichtian of the Quiriquina Formation, central Chile. Oral teeth of a new sclerorhynchid, Biropristis landbecki gen.
etsp. nov., are described from the same formation of the Algarrobo locality. These discoveries provide new and important

dataonthe diversity and the paleobiogeography of Sclerorhynchidae, still poorly known inthe Pacific realm of the southern
hemisphere.

Key words: Neoselachii, Sclerorhynchidae, Ischyrhiza, Biropristis, Late Cretaceous, Chile.
RESUMEN

Dientes de esclerorrinquidos (Neoselachii: Sclerorhynchidae) del Cretacico tardio de la Forma-
cién Quiriquina, Chile central. La morfologia de los dientes rostrales de Ischyrhiza chilensis (Philippi, 1887) es
examinada sobre la base de nuevo material proveniente del Maastrichtiano de la Formacién Quiriquina, Chile central.
Se describen los dientes orales de un nuevo esclerorrinquido, Biropristis landbecki gen.etsp. nov., provenientes de la
misma formacién expuesta en lalocalidad de Algarrobo. Estos nuevos hallazgos entregan importante informacién sobre

la diversidad y paleobiogeografia de los Sclerorhynchidae, alin pobremente conocidos dentro del dominio pacifico del
hemisferio sur.

Palabras claves: Neoselachii, Sclerorhynchidae, Ischyrhiza, Biropristis, Cretacico tardio, Chile.
INTRODUCTION

The Quiriquina Formation, central Chile, South 1915; Wetzel, 1930; Oliver Schneider, 1936; J.
America, isknown fromthe last century through the Tavera, 1988), but was formally named by Bir4-
work of several authors (Philippi, 1887; Briiggen, Bagdczky (1982) who designated its type locality in

Revista Geolégica de Chile, Vol. 31, No. 1, p. 89-103, 2 Figs., 2 plates, July 2004.
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Las Tablas, northwest bay of Quiriquina Island.
Although Bir6-Bagéczky (1982) proposed a
Campanian-Maastrichtian age for the Quiriquina
Formation, a more recent study carried out by
Stinnesbeck (1986) proposed an exclusively
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Text FIG. 1. Geographical maps showing the Late Cretaceous
localities of the Quiriquina Formation and provenance
of the sclerorhynchid teeth.

HISTORICAL

The first fossil record of selachians in the
Quiriquina Formation is by Philippi (1887) who
mentioned andillustrated some teeth coming from
Quiriquina Island and from Algarrobo locality.
Briiggen (1915); Wetzel (1930); Oliver Schneider
(1936) and J. Tavera (1988)* cited fossil fish teeth
coming fromthe Quiriquinalsland and otherlocalities

Maastrichtian age. The marine sediments of this
formation crop out along the central coast of Chile
andreachesits maximumdevelopmentinthe vicinity
of Concepciénwhere the stratigraphically mostcom-
plete lithological successions are located (text-Fig.1).
The Quiriquina Formation begins with a basal
conglomerate, whichis followed by bioturbated and
mainly glauconitic marine sandstones, horizons of
calcareous sandstone with concretions and coquina
beds. During the last years the first author has
collected abundant remains ofvertebratefossilsfrom
the outcrops of this unit which are located between
Algarrobo, northwards, and Concepcion, southwards
(text-Fig. 1). Most of the fossil material comes from
the lower part of the Quiriquina Formation and is
represented by teeth of Centrophoroides,Squatina,
Orectolobiformesindet., Carcharias sp., Paraortha-
codus sp., rhinobatids and dental plates of chi-
maeroidsfishes (Suarez 2001; Stahl, 2001; Suéarez
et al. 2003). Actinopterigyan fishes are also found
(eg.Enchodus sp. and Belonostomus longirostris)
(Suarez, 2001; Suarezy Fritis, 2002; Britoy Suérez,
2003; ) as well as fossil bones of marine reptiles
belongingtothe Mosasauridae and Elasmosauridae
(Suarez, 2000; Suarez et al., 2003). Some of the
recently recognized fish taxa seem to be the same
as those formerly mentioned by Philippi (1887),
Wetzel (1930) and Oliver Schneider (1936). Direct
comparisons with the type material has not been
possible because the whereabouts of fossils des-
cribed by the latter authors are unknown.

REVIEW

of the Quiriquina Formation. Recently the senior
author of his article has collected new selachian
teeth from four localities exposing the Quiriquina
Formation (text-Fig. 1). The materialincludes rostral
teeth of Ischyrhizaaswellas oralteethbelongingto
anew genus of sclerorhynchid, and are described
anddiscussedbelow.

11988. Formacién Quiriquina. Localidades para la Formacion. Estratotipos y Fauna (33°21'S-37°50'S) (Inédito),
Universidad de Chile, Facultad de Ciencias Fisicas y Matematicas, Departamento de Geologia, 212 p.
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MATERIAL AND LOCALITIES

Most sclerorhynchid remains consist only of
isolated rostral teeth. Rostral teeth of the genus
Ischyrhiza are abundant (57 available specimens)
but only fifteen are complete (SGO-PvV 805-820).
The rest of rostral teeth is represented by broken
crowns and peduncles. Material of Ischyrhizawas
recovered by surface collecting from five localities
of the Quiriquina Formation. The best sample of
teeth was obtained from Algarrobo locality (30°
31'S) and incomplete teeth ofIschyrhizawere also
collected from Faro Carranza (35° 36'S), Pelluhue

(35°43'S); Tomé (36° 37'S)and Las Tablas (36°36'S)
(text-Fig. 1). Just two oral teeth were recovered
from the Algarrobo locality and have the numbers
SGO-PV-800 and SGO-PV-801. The stratigraphic
horizon ofthe fossil material inthe Algarrobo locality
isindicatedintextfigure 2. Allthe material described
andfiguredinthisworkis depositedinthe Seccion
Paleontologia of the Museo Nacional de Historia
Natural, Santiago, Chile, under numbers SGO-PV-
800, SGO-PV-801, SGO-PV-807, SGO-PV-809 and
SGO-PV-810.
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Text FIG. 2. Stratigraphical column of the Quiriquina Formation exposed in the Algarrobo locality with horizons of vertebrate fossils

(modified from Tavera, 1980).
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SYSTEMATIC DESCRIPTIONS

Superorder Batomorphii
Order Rajiformes
Family Sclerorhynchidae Cappetta, 1974
Genus Ischyrhiza Leidy, 1856

Typespecies: Ischyrhiza antiqua Leidy, 1856a.
Cretaceous. Neuse River, North Carolina, U.S.A.

Ischyrhiza chilensis (Philippi, 1887)
(Plate 1, Figs. 1-9)

1887. Plesiosaurus chilensis Philippi, p. 5, Lam. 55, Fig.

8.1930. Ischyrhiza chilensis (Philippi). Wetzel, p. 95-96.

1936. Ischyrhiza chilensis Philippi. Oliver Schneider, p.
821-824.

1988. Ischyrhizasp. Philippi. Tavera, 1988, p. 180, Lam.

27, Fig.174.

Figured material: three rostral teeth; SGO-Pv 807,
SGO-Pv 809, SGO-Pv-810. Algarrobo locality,
Quiriquina Formation, central Chile (text-Fig. 1).

Description: Sclerorhynchidae withrostralteeth of
large size (upto 3.2 cm). The cuspis thin and quite
sharp, dorso-ventrally compressed, withagenerally
translucent tip of white enameloid. The crown-
peduncle limit is defined by a neck or quite pro-
nounced bulge forming a saddle-like contour,asa
downward-bending bow in upper (or lower) view,
bending upward in anterior and posterior views.
The posterior margin ofthe cuspis smoothly convex
with a cutting edge developed along the upper two
thirds of its length. The anterior cutting edge is
developed along the upper half of the crown and
abruptly disappears, giving the cusp an anterior
outline markedly sigmoidal shape in dorsal (or
ventral) view (PI. 1, Fig. 1). The peduncleis slightly
shorterthanthe cusp. The maximumwidthis noted
at the level of the basal face. The upper and lower
facesareratherflatandtheir proximal halves show
analternance of deep furrows separated by irregu-
lar laminae. The basal face (PI. 1, Fig. 3) presents
aquitewide and deep medial furrow continuing on
the anterior and posterior faces. In general, the
posterior groove is more developed than the ante-
rior, reaching a higher position on the peduncle.
Some large teeth can have a thicker peduncle.
Some proximal teeth, of smaller size, are strongly

arched dorsoventrally (PI. 1, Figs. 8, 9). They have
a very well developed peduncle of square cross
section in basal view (PI. 1, Fig. 8) and with a
truncated pyramidal form in upper (or lower) view
(PI.1,Fig. 7). Insome small teeth, the cuspis more
erectandthe peduncle has amore elliptical shape
in basal view (PI. 1, Fig. 5), with a clear posterior
basal process in upper view (Pl. 1, Fig. 4).
Discussion: Wetzel (1930) proposed the name
Ischyrhiza chilensis for teeth of his own collection,
which certainly correspondtotheteethfiguredinthe
presentstudy. When Philippi (1887) described and
figured the rostral teeth from Quiriquina, he mis-
interpreted them as teeth of Plesiosaurus chilensis
(Gay, 1848), while he thoughtwere associated with
the skeletal remains of this taxon. Wetzel (1930)
recognised the true nature of these teeth by com-
paring them with those ofl. mira (Leidy, 1856 b) from
the northern hemisphere. He did not provide any
adequate descriptionsto separate these species,
and neither did he figure the material. On the other
hand, Oliver Schneider (1936) commented on the
species |.chilensis, buthe did not consider its formal
diagnosis. J. Tavera (1988)'described and figured
atooth from Faro Carranza and assigneditjustas
Ischyrhizasp.

The present paper clarifies the previously un-
satisfactory status of the Chileanlschyrhizaspecies
and widens its occurrence to four new localities of
the QuiriquinaFormation. The authors considerthat
the specific name chilensis proposed by Philippi
(1887), isto be retained for the rostral teeth, even if
they were firstidentified as teeth of a plesiosaur by
Philippi. The rostral teeth of I. chilensis seem to be
abundantin all studied localities from the Quiriquina
Formation, but no single oral tooth that could be
allocated to this species has been found yet.

Twelve Ischyrhiza nominal species are knownin
the Late Cretaceous, from the Turonian to the
Maastrichtian and are found in North America,
Europe, Middle East and Africa:

Ischyrhiza antiqua Leidy, 1856a: Cretaceous, Neuse River,
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North Carolina, U.S.A.

Ischyrhiza avonicolaEstes, 1964: Maastrichtian (Lance
Formation), Eastern Wyoming, U.S.A.

Ischyrhiza basinensis Case,1987: Upper Campanian, east
of Worland, Washakie County, Wyoming, U.S.A.
Ischyrhiza chilensis (Philippi, 1887): Maastrichtian,
Quiriquina Island, Chile.

Ischyrhiza georgiensis Case, Schwimmer, Borodin and
Leggett, 2001: Lower/Middle Santonian (Eutaw Formation).
Entrance of Fort Benning, Chattahoochee County, Georgie,
U.S.A.

Ischyrhiza germaniae (Weiler,in Albers and Weiler 1964):
Lower Campanian, Aix-La-Chapelle, Germany.
Ischyrhiza hartenbergeri Cappetta, 1975: Maastrichtian
(ElI Molino Formation), Toro-Toro, northeast of Potosi,
Bolivia.

Ischyrhiza mira Leidy, 1856b: Upper Cretaceous
(Cretaceous Greensand), Burlington County (no more
precision), New Jersey, U.S.A.

Ischyrhiza mira/schneideri Slaughter and Steiner, 1968:
Eagle Ford Formation. Turonian (Bells Member), Marsh
Lane Locality, Dallas County, Texas, U.S.A.

Ischyrhiza monasterica Case and Cappetta, 1997: Late
Maastrichtian (Navarroan, Kemp Clay Formation), South
Sulphur River, near Commerce, Hunt County, Texas,
U.S.A.

Ischyrhiza nigeriensis (Tabaste, 1963): Maastrichtian,
Mont Igdaman, Niger.

Ischyrhiza viaudi Cappetta, 1981: Lower Santonian, Les
Bardys, Notre-Dame-de-Riez, Vendée, western France.

Seven of these (I. avonicola, I. basinensis, I.
georgiensis,|. germaniae, . hartenbergeri,|. monas-
terica, and I. viaudi) correspond to forms of small
size, of which a single species, | . hartenbergeri,is
known in South America (Maastrichtian of Bolivia).

Thefive remaining representatives of thisgenus
(I.antiqua, I.chilensis, I.mira, | .mira/schneideri, I.
nigeriensis) are large sized species. The occurrence
of Ischyrhiza chilensisinthe Quiriquina Formation
widens the southward distribution of this group
during the Late Cretaceous and constitutes the
second record of a large sized sclerorhynchids in
South America, the firstone being Pucapristisbranisi
Schaeffer, 1963, from the Maastrichtian of Bolivia.

Itis probable thatlschyrhiza antiqua, the age of
which was not precisely indicated, is a synonym of
I. mira.

Other species, formerly assigned to the genus
Ischyrhiza, belong in fact to other taxa:

The species Ischyrhiza? radiata Clark, 1895
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(Eocene, Clifton Beach, Maryland, U.S.A.) was
based on a hypural plate and vertebrae of an
actinopterygian fish (figured in Clark, 1896); so, it
does notbelong to a sclerorhynchid.

The speciesl.texanaCappettaand Case, 1975
[Turonian-Coniacian boundary (contactEagle Ford
Shale-Austin Chalk), Kiest Boulevard, Dallas, Texas,
U.S.A.] has been recently reevaluated and is now
assigned to the genusKiestus (Cappettaand Case,
1999).

The species iwakiensis [Inoceramus amaku-
sensis Zone; Lower Santonian (Upper Arakawa
Series). lwaki City, Fukushima Prefecture, Japan]
was assigned to Ischyrhiza by Uyeno and Hase-
gawa, 1986. Infact, this species belongtothe genus
Onchosaurus and is probably a junior synonym of
O.pharaoDames, 1887.

Ischyrhizapalaeformis (Meyer, 1974) [Santonien
(Tombigbee Sand Member, Eutaw Group), Vinton’s
Bluff, Clay County, Mississippi]and Ischyrhizaritchiei
(Meyer, 1974) [Turonian (Eagle Ford Group, Bells
Mbr.), Dallas County, Texas, U.S.A.] were first
assigned to the genus Ptychotrygon. Since the
Meyer’'s work was never published, these names
are nomina nuda.

Comparisons: the rostral teeth of I. chilensis
(Philippi) can only compare with few other species
of the genus having large sized rostral teeth. In 1.
nigeriensis (Tabaste), the teeth are much flatter at
the level ofthe cuspand peduncle. The cuspismore
developed antero-posteriorly withouta basal bulge
and anterior and posterior cutting edges reaching
the base ofthe cusp. The peduncleis practically as
well developed antero-posteriorly at its base than
justbelowthe cusp. The baseisrectangularandthe
upper and lower sides bear grooves separated by
strong but regular laminae. Inl. mira Leidy the teeth
are muchlonger (abouttwice the size); the anterior
and posterior cutting edges reach the base of the
cusp; there is no basal bulge. The grooves and
laminae at the base of the peduncle are more
markedonthe smallteethandbecomemore super-
ficialonthelarge specimens. The baseisrectangu-
lar, with anterior and posterior hollows, the latter
being deeper. In I. chilensis, the rostral teeth are
thicker than those ofl. mira; the cutting edges ofthe
cusp stop before the base and there is a well-
marked basal bulge. The base of the peduncle is
wide dorso-ventrally, much more thaninl. miraor|.
nigeriensis; the groovesandlaminae are only slightly
marked. The basal face of the peduncle is not
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hollowed except at the level of the anterior and
posterior notches, which are rather narrow. Insome
teeth, the lower half part of the posterior face of the
peduncle is concave, indicating a probably narrow
contactbetweenteeth onthe rostrum. By thisfeature,
the rostral teeth of |.. chilensisresembles the teeth
of the genus Markgrafia Weiler, 1935, fromthe late
Cenomanian of Egypt; yet, in the latter, the base of
the cusp is strongly folded and the base of the
peduncle is much more developed dorso-ventrally,
with awell marked posterior hollow.

Genus Biropristis gen. nov.

Type species: Biropristis landbecki gen. etsp. nov.
Derivatio nominus: after Dr. Lajos Bir6-Bago6zcky
for his important contribution to the study of the
geology and the paleontology of the Quiriquina
Formation.

Diagnosis: Sclerorhynchid only known by its oral
teeth. Teeth wider than long, rather thick, with a
medially cuspidate crownlessbroadthantherootin
occlusal view. The occlusal face of the crown has a
rhomboidal outline with rounded lateral corners.
Labialface showing an ornamentation consisting of
numerous short, salient and irregular wrinkles
radiating from the cusp. Lingual face low and smooth,
with a moderately salient uvula. Root rather thick.
Rootlobeswithwide andflatbasalfaces separated
by a broad labio-lingual furrow.

Biropristis landbecki sp. nov.
(Plate 2, Figs. 1-6)

Type material: two oral teeth. Maastrichtian. Alga-
rrobo locality, central Chile, South America (text-
Fig. 1).

Holotype: SGO-PV-800, Plate 2, Figs. 1-3
Paratype: SGO-PV-801, Plate 2, Figs. 4-6
Derivation of name: after Luis Landbeck who
collected the first fossils in Algarrobo locality.
Diagnosis: same as for genus.

Description: the teeth are broader than long, with
alowand slightly cuspidate crown less transversally
expanded than the root. The crown shows very
differentfaces. In occlusal view, the crown present
arhomboidal outline. The labial margin ofthe labial
face is medially angular, with almost straight margi-
nal segments. The marginal angles are wide and
rounded. The cusp, inalingual position, is clear but
low. In profile view, the labial face is not very abrupt

and concave. Itbears an ornamentation consisting
of numerous small, irregular, and few salientwrinkles
roughly radiating from the cusp. In profile view, this
face projects ahorizontal and well developed visor.
The lingual face is much less developed, with a
rather narrow median uvula. In profile view, it is
practically vertical. The root is wide and high, with
lobes having a flat basilar face; these lobes are
separated by adeep groove. Inprofile view, its labial
faceisveryconcave. Thereisapairofwelldeveloped
margino-lingual foramina. The specimenSGO-PV -
801 (PI. 2, Figs.4-6)issmallerbutshowsthe same
general pattern. The labial face is flatter in profile
view, with a stronger ornamentation and longer
wrinkles. Thelingual face shows a concave profile.
In both teeth, the groove widens in its labial part.

Discussion: the two oral teeth described above
show morphological features that relates them to
the Sclerorhynchidae without any doubt. By the
rhomboidal shape ofthe occlusal face ofthe crown
and very peculiar ornamentation of the labial face,
these teeth can be separated from all other oral
teeth of sclerorhynchids. Only the teeth ofaspecies
attributed to the genus Ptychotrygon, P. winniCase
and Cappetta, 1997, show a similarornamentation.
The following differences can be noted: in P.winni,
the wrinkles of the labial face are longer, less
numerous and often uniting to form more or less
tranverse ridges. Moreover, the teeth of P. winni
show a clear articular hollow above the lingual
uvula, and also a transverse ridge on the lingual
face of the crown. In comparison with other sclero-
rhynchids the general morphology of the oral teeth
of Biropristis landbeckisp.nov.is more similar with
those of the genus Sclerorhynchus Woodward,
1889. Nevertheless, the characteristicrhomboidal
out line of the occlusal face of Biropristis
distinguishes it from all theSclerorhynchusspecies
which have an occlusal face with triangular outline.

Sclerorhynchid genera

Nineteen sclerorhynchid genera have been
described, most of them based on rostral teeth.

Ankistrorhynchus Casier,1964 [type-species: Ankis-
trorhynchus lonzeensis Casier, 1964; Lower Santonian,
Lonzée, Namur Province, Belgium].

Baharipristis Werner, 1989 [type-species: Baharipristis
bastetiae Werner, 1989; Upper Cenomanian, Gebel
District, Bahariya Oasis, Egypt].
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Borodinopristis Case, 1987 [type-species:
Borodinopristis schwimmeri Case, 1987; Campanian
(Upper Blufftown Formation), north bank of Hannahatchee
Creek, Stewart County, Georgia, U.S.A.].

Celtipristis Kriwet, 1999 [type- species: Celtipristis
herreroi Kriwet, 1999; Lower Barremian, Alcaine, Teruel
Province, Spain].

Ctenopristis Arambourg, 1940 [type-species:
Ctenopristis nougareti Arambourg, 1940; Maastrichtian,
Koudiat Abdou and Ksibet-El-Draben, Ouled Abdoun
Basin, Morocco].

Dalpiazia Checchia-Rispoli, 1933 [type-species:
Dalpiazia stromeri Checchia-Rispoli, 1933; Maastrichtian,
Tripolitaine, Libya].

Ganopristis Arambourg, 1935 [type-species: Gano-
pristis leptodon Arambourg, 1935; Maastrichtian, Ouled
Abdoun Basin, Morocco].

IschyrhizaLeidy, 1856a [type-species:Ischyrhizamira
Leidy, 1856b; Late Cretaceous (Cretaceous Greensand),
Burlington County (no more precision), New Jersey,
U.S.A

Kiestus Cappetta and Case, 1999 [type-species:
Ischyrhiza texana Cappetta and Case, 1975; Turonian-
Coniacian boundary (contact Eagle Ford Shale-Austin
Chalk), Kiest, Dallas County, Texas, U.S.A].

Libanopristis Cappetta, 1980 [type-species:
Sclerorhynchus hiram Hay, 1903; Cenomanian, Hadjula,
Lebanon].

MarckgrafiaWeiler, 1935 [type-species: Marckgrafia
libycaWeiler, 1935; Lower Cenomanian, Bahariya Oasis,
Egypt].

Micropristis Cappetta, 1980 [type-species:
Sclerorhynchus solomonis Hay, 1903; Cenomanian,
Hadjula, Lebanon].

Onchopristis Stromer, 1917 [type-species:
Gigantichthys numidus Haug, 1905; Late Albian or Lower
Cenomanian (Continental intercalaire), Djoua Ohanet,
East of Timassanine, Argelia].

Onchosaurus Gervais, 1852 [type-species:
Onchosaurus radicalis Gervais, 1852; Senonian, Meudon,
near Paris, France].

Plicatopristis Cappetta, 1991 a [type-species:
Plicatopristis strougoi Cappetta, 1991; Lower
Maastrichtian, Mine A, Bed 1, near Wadi Teban, Hamrawein
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area, Egypt].

Pucapristis Schaeffer, 1963 [type-species: Pucapristis
branisi Schaeffer, 1963; Maastrichtian (El Molino
Formation, Puca Group), Toro-Toro, northeast of Potosi,
Bolivia].

Renpetia Werner, 1989 [type-species: Renpetia
labiicarinata Werner, 1989; Late Cenomanian, Gebel
District Bahariya Oasis, Egypt].

SchizorhizaWeiler, 1930 [type-species: Schizorhiza
stromeri Weiler, 1930; Lower Maastrichtian, Wadi
Hammame; Gebel El Qurn, near Mahamid; Gebel Hefhuf;
Otwani, near d’Edfu, Nile valley, Egypt].

Sclerorhynchus Woodward, 1889 [type-species:
Sclerorhynchus atavus Woodward, 1889; Late Santonian,
Sahel Alma, Lebanon].

The generaAnkistrorhynchus,Marckgrafiaand
Onchosaurus are to date only known by their rostral
teeth.

Werner (1989) has associated oral teeth with
the rostral teeth of Marckgrafia on the base of
material collected in the Late Cenomanian of
Bahariya, Egypt. Yet, as this author has mixed the
faunas of two different horizons and has
misinterpreted the dentition of several sclerorhyn-
chid taxa, this association needs to be confirmed.
Three genera are only known by their oral teeth:
Kiestus, Celtipristis, and Renpetia. Celtipristis has
small sized teeth that are completely smooth and
little cuspidate, differing therefore from Biropristis
gen. nov.; Kiestus and Renpetia have strongly
cuspidate teeth with a labial ornamentation very
different fromBiropristis, only amedial vertical crest
in Kiestus labial radiating folds inRenpetia.

The 13 remaining genera are known by both
rostral and oral teeth, and even some by more or
less complete skeletons (Libanopristis,Micropristis
and Sclerorhynchus). All show oral teeth that differ
strongly from those of Biropristis, mainly by the
shape ofthe outline ofthe occlusal face ofthe crown
and the ornamentation of the labial face of the
crown, consisting generallyi2nradiating folds, some
ofthem being even practically smooth (Libanopristis
and Micropristis).
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CONCLUSIONS

This study has allowed to confirm the status of
the teeth previously described by Wetzel (1930)
under the name of Ischyrhiza chilensis (Philippi).
New investigations on Quiriquina Island and in
otherlocalitiesbetween Concepciénand Valparaiso
allowed to collect many rostral teeth of Ischyrhiza
chilensis, andthereforeto provide amore accurate
description of this poorly known species. It also
demonstrates the wide distribution of the genus
Ischyrhizaduring the Maastrichtian.

It is highly probable that the teeth noted by
Wetzel (1930, p. 94) as Scymnus from Quiriquina
correpondinfacttorostralteeth of Schizorhiza(see
Weiler, 1930, p. 23).

Besides, anewtype of sclerorhynchid oral tooth
was discovered, representing a new genus and
species, Biropristis landbecki gen. et sp. nov.
Unfortunately, the rostral dentitionis forthe moment
unknown. Thisnew genusincreasesthediversity of
the family during the Maastrichtian.

The discovery of new sclerorhynchids on the

Pacific coast of South America, in the southern
hemisphere, isimportantin palaeobiogeographic
respects. Indeed, very few discoveries have been
recorded from this area untilnow (Cappetta, 1987;
Kriwet and Kussius, 2001). Apart from Quiriquina
Formation, the only one known record of sclero-
rhynchids from the Pacific margin of South America
comes fromthe Late Cretaceous of Pert (Mourier et
al., 1988; Arratiaand Cione 1996). It seems proba-
ble thatthe low number of sclerorhynchid discoveries
inthe Pacific coast, of both South and North America,
results frominsufficient field work ratherthan froma
real scarcity of the group.

Inadditionto previous observations onthe Late
Cretaceous marine vertebrate faunas from the Qui-
riquina Formation (Suarez, 2000, 2001), the new
information provided by this work allows to confirm
that the Pacific seaway pattern of distribution of
sclerorhynchids is quite similar to that observed in
other Late Cretaceousfishtaxa, suchasholocepha-
lians and actinopterygians (Britoand Suéarez, 2003).

ACKNOWLEDGEMENTS

The authors thank the critic commentaries of J.
Kriwet (University of Bristol, U.K.), D. Thies (Univer-
sitat Hannover, Germany), D. Frassinetti and R.
Martinez-Pardo (Museo Nacional de Historia Natu-
ral, Santiago, Chile) and C. Duffin. A. Mourgues (at
thetime at Servicio Nacional de Geologiay Mineria)
collectedfossilspecimensfrom Quiriquinalocalities.

B. Marandat is thanked for his help to improve the
Englishlanguage. Inaddition, the authorsthank E.
Pérez d'A. (Servicio Nacional de Geologia y Mine-
ria, Chile)forhiscritical reviewwhichhelpedimprove
this paper. The SEM photographs of Plate 2 were
made atthe University of Montpellier Il, France. This
is an ISEM contribution No. 2002-046.

REFERENCES

Albers, H.; Weiler, W. 1964. Eine Fischfauna aus der
oberen kreide von Aachen und neuere Funde von
Fischresten aus dem Maestricht des angrenzenden
belgish-hollandischen Raumes. Neues Jahrbuch fir
Geologie und Palaontologie, Abhandlungen, No. 120,
p.1-33.

Arambourg, C. 1935. Note préliminaire sur les vertébrés
fossiles des phosphates du Maroc. Bulletin de la
Société Géologique de France, Vol. 5, p. 413-439.

Arambourg, C. 1940. Le groupe des Ganopristinés.Bulletin

de la Société Géologique de France, No. 10, p. 127-
147.

Arratia, G.; Cione, L.A. 1996. The record of fossil fishes of
Southern South America. Miinchner Geowissenschaft
Abhanlungen (A) No. 30, p. 9-72.

Bir6-Bagdczky, L. 1982. Revision y redefinicion de los
'Estratos de Quiriquina’, Campaniano-Maastrichtiano,
en su localidad tipo, en la Isla Quiriquina, 36°37 Lat.
Sur, Chile, Sudameérica, con un perfil complementario
en Cocholgiie. In Congreso Geoldgico Chileno, No. 3,



M. E. Suérez y H. Cappetta

Actas, Vol. 1, p. A29-A64. Concepcion.

Brito, P.M.; Suérez, M.E. 2003. Late Cretaceous Belo-
nostomus (Pisces, Actinopterygii, Aspidorhynchidae)
from Algarrobo, Chile, withcomments on aspidorhyn-
chid paleodistribution in South America. Revista
Geoldgica de Chile, Vol. 30, No. 1, p.117-127.

Briiggen, J. 1915. El Cretaceo del Algarrobo. Sociedad-
Imprenta Litografia Barcelona, p. 1-15. Santiago-
Valparaiso.

Cappetta, H. 1974. Sclerorhynchidae nov. fam., Pristidae
et Pristiophoridae: un exemple de parallélisme chez
les Sélaciens. Comptes Rendus de I’Académie des
Sciences, Vol. 278, p. 225-228.

Cappetta, H. 1975. Sur quelques sélaciens nouveaux du
Crétacé Supérieur de Bolivie (Amérique du Sud).
Geobios, Vol. 8,5-24.

Cappetta, H. 1980. Les Sélaciens du Crétacé Supérieur
du Liban. Il. Batoides. Palaeontographica, Part A,
Vol. 168, p. 149-229.

Cappetta, H. 1981. Surla découverte des genreslschyrhiza
et Ptychotrygon (Selachii, Batomorphii) dansle Crétacé
Supérieur de Vendée (France). Geobios, Vol. 14, p.
807-712.

Cappetta, H. 1987. Mesozoic and Cenozoic Elasmo-
branchii, Chondrichthyes II. In Handbook of Paleo-
ichthyology (Schultze , H.-P.; editor). Gustav Fisher
Verlag, (3B), 193 p.

Cappetta, H. 1991a. Découverte de nouvelles faunes de
sélaciens (Neoselachii) dans les phosphates
maastrichtiens de la Mer Rouge, Egypte. Munchner
Geowissenschaftliche Abhandlungen, PartA, Vol.19,
p.17-56.

Cappetta, H. 1991b. Late Cretaceous selachian faunas
from Bolivia: new data and summary. In Fésiles y
Faciesde Bolivia; VVol. I: Vertebrados ( Suarez-Soruco,
R.: editor). Revista Técnica de Yacimientos Petroli-
feros Fiscales Bolivianos, No. 12, p. 435-439.

Cappetta, H.; Case, G.R. 1975. Contribution al'étude des
Sélaciens du Groupe Monmouth (Campanien-
Maestrichtian) du New Jersey. Palaeontographica,
Part A, Vol. 151, No. 1-3, p. 1-46.

Cappetta, H.; Case, G R. 1999. Additions aux faunes de
sélaciens du Crétacé du Texas (Albien supérieur-
Campanien). Palaeo Ichthyologica, Vol. 9, p. 5-111.

Case, G.R. 1987. A new selachian fauna from the Late
Campanian of Wyoming (Teapot Sandstone Member,
Mesaverde Formation, Big Horn Basin). Palaeont-
ographica, Part A, Vol. 197, p. 1-37.

Case, G.R.; Cappetta, H. 1997. A new selachian fauna
from the Late Maastrichtian of Texas (Upper Creta-
ceous/Navarroan; Kemp Formation). Munchner
Geowissenschaftliche Abhandlungen, Part A, Vol.
34,p.131-189.

Case, G.R.; Schwimmer, D.R.; Borodin, P.D.; Leggett,
J.J. 2001. A new selachian fauna from the Eutaw
Formation (Upper Cretaceous/Early to Middle
Santonian) of Chattahoochee County, Georgia.
Palaeontographica, Part A, Vol. 261, p. 83-102.

97

Casier, E. 1964. Contributions a I'étude des poissons
fossiles de la Belgique. XIII. Présence de ganopristinés
dans la Glauconie de Lonzée et le Tuffeau de
Maestricht. Bulletin de I'lnstitut Royal des Sciences
Naturelles de Belgique, No. 40, p. 1-25.

Checchia-Rispoli, B. 1933. Diun nuevo genere di 'Pristidae’
del Cretaceo superiore della Tripolitania. Memorie
dellaReale Accademiaitaliana, Classe Scienze Fisiche
Mathematiche e Naturale, No. 4, p. 1-6.

Clark, W.B. 1895. Contributions to the Eocene fauna of
the middle Atlantic slope. Johns Hopkins University
Circulars, No. p. 15, p. 3-6.

Clark, W.B. 1896. The Eocene deposits of the Middle
Atlantic slope in Delaware, Maryland, and Virginia.
Bulletin of the United States Geological Survey, No.
141, p. 1-167.

Dames, W. 1887. Ueber Titanichthys pharao nov. gen.,
nov. sp., aus der Kreideformation Aegyten. Sitzung-
sberichte der Gesellschaf naturforschender Freunde,
Vol. 5, p. 69-72. Berlin.

Estes, R. 1964. Fossil vertebrates fromthe Late Cretaceous
Lance Formation, Eastern Wyoming. University of
California, Publications in Geological Sciences,No.
49, p. 1-180.

Gay, C. 1848. Historia fisica y politica de Chile. Zoologia
3-4. Imprenta Maulde y Renou, 171 p.

Gervais, P. 1852. Zoologie et paléontologie francaise.
271p.

Haug, E. Paléontologie. Documents Scientifiques de la
mission saharienne (mission Foureau-Lamy). Publi-
cations de la Société de Géographie, p. 751-832.

Hay, O.P. 1903. On a collection of Upper Cretaceous
from Mount Lebanon, Syria, with descriptions of four
new genera and nineteen new species.Bulletin of the
American Museum of Natural History, Vol. 10, No. 10,
p. 395-452.

Herman, J. 1973. Contribution a la connaissance de la
faune ichthyologique des phosphates du Maroc.
Annales de la Société Géologigue de Belgique, No.
95, p. 271-284.

Kriwet, J. 1999. Neoselachier (Pisces, Elasmobranchii)
aus der Unterkreide (unteres Barremium) von Galve
und Alcaine (Spanien, Provinz Teruel). Palaeolchthyo-
logica, Vol. 9, p. 113-142.

Kriwet, J.; Kussius, K. 2001. Paleobiology and paleo-
biogeography of scleorohynchid sawfishes
(Chondrichthyes, Batomorphii). Revista Espafiolade
Paleontologia, No. extraordinario, p. 35-46.

Leidy, K. 1856a. Notices of extinct vertebrated animals
discovered by Professor E. Emmons. Proceedings of
the Academy of Natural Sciences of Philadelphia, No.
8, p. 255-257.

Leidy, K. 1856b. Notice of remains of extinct vertebrated
animals of New Jersey, collected by Prof. Cook of the
State Geological Survey under the direction of Dr. W.
Kitchell. Proceedings of the Academy of Natural
Sciences of Philadelphia, Vol. 8, p. 220-221.

Meyer, R. L. 1974. Late Cretaceous elasmobranchs from



98 SCLERORHYNCHIDTEETH (NEOSELACHII: SCLERORHYNCHIDAE) FROM THE LATE CRETACEOUS...

the Mississippi and East Texas embayments of the
Gulf Coastal Plain. Ph.D. Thesis (Unpublished),
University of Texas, 419 p. Arlington.

Mourier, T.; Bengtson, P.; Bonhomme, M.; Buge, E.;
Cappetta, H.; Crochet, J.; Feist, M.; Hirsch, K.; Jaillard,
E.; Laubacher, G.; LeFranc, J.; Moullade, M.; Noble,
C.; Pons, D.; Rey, J.; Sigé, B.; Tamareau, Y.; Taquet,
P.1998. The Upper Cretaceous-Lower Tertiary marine
to continental transition in the Bagua basin, northern
Perd. Newsletter in Stratigraphy, Vol. 19, p. 143-177.

Oliver Schneider, C. 1936. Comentarios sobre los peces
fosiles de Chile. Revista Chilenade Historia Natural,
Vol. 40, p. 306-323.

Philippi, R.A. 1887. Los fésiles terciarios i cuartarios de
Chile. Imprenta de F.A. Brockhaus, 236 p. Leipzig.

Schaeffer, B. 1963. Cretaceous fishes from Bolivia, with
comments on Pristid evolution. American Museum
Novitates, No. 2159, 20 p.

Slaughter, B. H.; Steiner, M. 1968. Notes on rostral teeth
of Ganopristine sawfishes, with special reference to
Texas material. Journal of Paleontology, Vol. 42, p.
233-239.

Stahl, B. 2001. Chimaeroid fishes with Ganodus-form
tooth plates: grade or clade? In International Meeting
of Mesozoic Fishes, No. 3, p. 59.

Stinnesbeck, W. 1986. Faunistic and paleocological
conditions of the Quiriquina Formation (Maastrichtian)
of central Chile. Palaeontographica , Part A, Vol. 194,
p. 99-237.

Stromer, E. 1917. Ergebnisse der Forschungsreisen Prof.
E. Stromers in den Wiisten Agyptens. Il. Wirbeltier-
Reste der Baharaje-Stufe (unterstes Cenoman). 4:
Die Sagen der Sagehaie. Abhandlungen der
Bayerischen Akademie der Wissenschaften,
Mathematisch-naturwissenschaftlichen Abteilung,
Neue Funde, No. 28, 28 p.

Suérez, M.E. 2000. Vertebrados fésiles de la Formacion
Quiriquina (Cretacico Superior) de Chile. Ameghi-
niana, Suplemento (Resumenes), Vol. 37, No. 4, p.
33-34.

Suérez, M.E. 2001. Fossil fish faunas from the Quiriquina
Formation, Late Cretaceous (Maastrichtian) of Chile,
South America. In International Meeting on Mesozoic
Fishes, No. 3, p. 59.

Suérez, M.E.; Fritis, O. 2002. Nuevo registro de Aris-
tonectes sp. (Plesiosauroidea incertae sedis) del

Manuscript recieved: August 21, 2003; accepted: March 4, 2004.

Cretacico tardio de la Formacién Quiriquina, Cochol-
gle, Chile. Boletin de la Sociedad de Biologia de
Concepcioén, Vol. 73, p. 87-93.

Suérez, M.E.; Quinzio, L.A.; Fritis, O.; Bonilla, R. 2003.
Aportes al conocimiento de los vertebrados marinos
de la Formacion Quiriquina. In Congreso Geoldgico
Chileno, No. 10, Actas, Seccion tematica 3.Concep-
cion.

Tabaste, N. 1963. Etude de restes de poissons du Crétacé
saharien. Mémoire de I'Institut Francais d' Afrique
Noire (Unpublished), Mélanges Ichthyologiques, Vol.
68, p. 436-499.

Tabera, 1980. Cretacico y Terciario de la localidad de
Algarrobo. Imprentas Gréficas, 45 p. Conchali, San-
tiago.

Uyeno, T.; Hasegawa, Y. 1986. A new Cretaceous
ganopristoid saw fish of the genus Ischyrhizafrom
Japan. Bulletin of the National Sciences Museum,
Series C (Geology and Paleontology), No. 12, p. 67-
72. Tokyo.

Weiler, W. 1930. Ergebnisse der Forschungsreisen Prof.
E. Stromersin den Wiisten Agyptens. V1. Beschreibung
von Wirbeltier-Resten aus dem nubischen Sandsteine
Oberagyptens und aus &gyptischen phosphaten nebst
Bemerkungen uber die Geologie der umgegend von
Mahamid in Oberagypten. Abhandlungen der Bayeri-
schen Akademie der Wissenschaften, Mathematisch-
naturwissenschaftlichen Abteilung, Neue Funde, No.
7,p. 1-42.

Weiler, W. 1935. Ergebnisse der Forschungsreisen Prof.
E. Stromer’sinden Wiisten Agyptens.|l. Wirbeltierreste
der Baharije-Stufe (unterstes Cenoman). 16. Neue
Untersuchungen an den Fischresten. Abhandlungen
der Bayerischen Akademie der Wissenschaften,
Mathematisch-naturwissenschaftlichen Abteilung,
Neue. Funde, No. 32, p. 1-57.

Werner, C. 1989. Die Elasmobranchier-Fauna des Gebel
Dist Member der Bahariya Formation (Obercenoman)
der Oase Bahariya, Agypten. Palaeo Ichthyologica,
Vol. 5, p. 1-112.

Wetzel, W.1930. Die Quiriguina-Schischten als Sediment
und Paldontologischen Archiv. Palaeontographica,
Part A, Vol. 3, p. 49-106.

Woodward, A.S. 1889. Catalogue of the fossil fishes inthe
British Museum. Part |. British Museum of Natural
History, 474 p.



M. E. Suérez y H. Cappetta

PLATES 1-2

99



100 SCLERORHYNCHIDTEETH (NEOSELACHII: SCLERORHYNCHIDAE) FROM THE LATE CRETACEOUS...

PLATE1

Ischyrhiza chilensis (Philippi, 1887) Maastrichtian, Algarrobo.
(bar scale = 1 cm)

p. 92
Figures

1-3. SGO-PV-807 rostral tooth.
1 Lateral view

Basal view
3 Proximal view

4-6.SGO-PV- 809 rostral tooth.
4 Lateral view
5 Basal view
6 Proximal view.

7-9. SGO-PV-810 proximal rostral tooth.
7 Lateral view
8 Basal view

9 Proximal view.
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PLATE?2

Biropristis landbecki gen. et sp. nov. Maastrichtian, Algarrobo.
(bar scale = 1 mm)

p. 94
Figures

1-3. Holotype, SGO-PV-800 lateral tooth.
1 Occlusal view.
2 Lingual view.
3 Basal view.

4-6. Paratype, SGO-PV-801.
4 Occlusal view..
5 Labial view.

6 Profile view.
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