
Ramírez-Velasco, A. A. and Hernández-Rivera, R., 2015. Diversity of late cretaceous dinosaurs from Mexico. Boletín Geológico y Minero, 126 (1): 63-108
ISSN: 0366-0176

63

Diversity of late cretaceous dinosaurs from Mexico 
A. A. Ramírez-Velasco(1) and R. Hernández-Rivera(2)

(1) Posgrado Facultad de Medicina Veterinaria y Zootecnia, Universidad Nacional Autónoma de México, Circuito de Investigación
Científica, Ciudad Universitaria. Delegación Coyoacán, México Distrito Federal, 04510. 

(2) Departamento de Paleontología, Instituto de Geología, Universidad Nacional Autónoma de México, Circuito Exterior, Ciudad
Universitaria. Delegación Coyoacán, México Distrito Federal, 04510. 

angelalegandro@gmail.com

ABSTRACT

For many years the diversity of dinosaurs of Mexico during the Late Cretaceous has been poorly understood.
This is due to the limited taxonomical determinations and the abundant undescribed material. This paper
presents a new review of the up-to-date osteological record of Late Cretaceous dinosaurs from Mexico, based
on published papers, unpublished data and direct observation of the material housed in Mexican paleonto-
logical collections and in the field. Some diagnostic dinosaur bones were taxonomically reassigned and oth-
ers reported in the literature were located in collections. We document new localities with dinosaur remains
in Fronteras Sonora, Manuel Benavides and Jiménez Chihuahua, General Cepeda and Saltillo Coahuila.
Additionally we report new material relating to tyrannosaurids, ornithomimids, ankylosaurs, ceratopsids and
hadrosaurids which extends their geographic and temporal distribution in Mexico. This investigation has
revealed a dinosaur faunal assemblage consistent with others studies of North American Late Cretaceous fau-
nas, abundant large bodied dinosaurs and poorly represented small dinosaurs. The lack of oviraptorosaurs,
lepoceratopsids and thescelosaurids suggests the need to develop new method in the search for small-
dinosaurs in order to gain a more complete picture of dinosaur communities in Mexico and North America
during the Late Cretaceous.
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Diversidad de dinosaurios del Cretácico Tardío de México

RESUMEN

Desde hace años, la diversidad de dinosaurios de México durante el Cretácico Tardío ha sido poco conocida.
Esto se debe a la escasez de determinaciones taxonómicas y al abundante material no descrito. En este tra-
bajo se presenta una nueva revisión actualizada del registro osteológico de los dinosaurios del Cretácico
Tardío de México, con base en los trabajos publicados, datos no publicados y la observación directa del mate-
rial que se encuentra en colecciones paleontológicas mexicanas y en campo. Algunos huesos diagnósticos
fueron reasignados taxonómicamente y el material reportado en la literatura fue localizado en las coleccio-
nes paleontológicas respectivamente. Se documentan nuevas localidades con restos de dinosaurios en
Fronteras, Sonora, Manuel Benavides y Jiménez, Chihuahua, General Cepeda y Saltillo, Coahuila. Además se
informa de nuevo material de tiranosáuridos, ornitomímidos, anquilosaurios, ceratópsidos y hadrosáuridos,
aumentando su distribución geográfica y temporal en México. Esta investigación ha puesto de manifiesto un
conjunto faunístico de dinosaurios mexicanos en concordancia con otros estudios sobre las faunas de dino-
saurios en América del Norte, durante el Cretácico tardío, caracterizados por abundantes dinosaurios gran-
des (hadrosáuridos, tyrannosáuridos, ornithomímidos y ceratópsidos) y pobremente representados dinosau-
rios pequeños. La falta de oviraptorosaurios, lepoceratópsidos y thescelosáuridos sugiere la necesidad de
desarrollar nuevas metodologías en la búsqueda de dinosaurios pequeños con el fin de obtener una visión
más completa de las comunidades de dinosaurios de México y de toda América del Norte durante el
Cretácico Tardío.

Palabras clave: dinosauria, Mesozoico, osteología, taxonomía.
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VERSIÓN ABREVIADA EN CASTELLANO

Introducción

Actualmente existe un gran interés por conocer la diversidad de dinosaurios de México, para el entendi-
miento de los patrones paleobiogeográficos del oeste de Norteamérica durante el Cretácico Tardío. Los res-
tos óseos de dinosaurios han sido colectados en varias localidades, documentados en artículos, resúmenes
y tesis. Sin embargo, las pocas determinaciones taxonómicas y el abundante material sin describir, obscure-
cen la diversidad de dinosaurios mexicanos.

Weishampel, (1990), Rodríguez-de la Rosa y Cevallos-Ferriz (1998), Weishampel et al. (2004), así como
Rivera-Sylva et al. (2006) presentaron las primeras listas de los dinosaurios de México, sin mencionar a deta-
lle el material existente. Ellos reconocieron a los tyrannosáuridos, ornitomímidos, dromaeosáuridos, troo-
dóntidos, titanosaurios, ankylosaurios, ceratópsidos y hadrosaúridos. Recientemente Rivera-Sylva y
Carpenter (2014a, 2014b) presentaron una nueva revisión agregando a los paquicefalosáuridos, los manirap-
tora y los hadrosauroidea. Desafortunadamente no se menciona gran parte del material alojado en las colec-
ciones nacionales, privadas e internacionales.

El propósito de este estudio es actualizar el registro osteológico de los dinosaurios del Cretácico de
México, utilizando los artículos publicados, resúmenes, tesis y observaciónes directa del material alojado en
las colecciones y en campo.

Revisión sistemática de los dinosaurios del Cretácico mexicano

Theropoda

Los restos de terópodos sin determinar se conocen de Baja California, Chihuahua, Coahuila y Michoacán.
Hilton (2003) reporta varios dientes asignados a Carnosauria y Ramírez-Velasco (2009) asigna material pos-
craneal a Tetanurae y Ceratosauria. Este material requiere de una descripción formal.

Coelurosauria

Los celurosauria provienen de Baja California, Coahuila y Chiapas. Dientes aislados han sido asignados a cf.
Chirostenotes (Hilton, 2003), Ricardoestesia isosceles (Carbot-Chanona and Rivera-Sylva, 2011; Romo de
Vivar, 2011) y R. gilmorei (Aguillón-Martínez, 2010; Romo de Vivar, 2011). A partir del estudio de Larson y
Currie (2013), se sugiere que los dientes asignados a Ricardoestesia representen distintos taxa con afinidad
filogenética a este género.

Tyrannosauridae

Los tiranosáuridos provienen de Baja California, Sonora, Chihuahua, Coahuila y probablemente de
Michoacán. Usualmente representados por dientes aislados, solo Labocania anomala (Molnar, 1974) se cono-
ce por material craneal y poscraneal asociado. Algunos dientes se han asignado a cf. Albertosaurus (Lucas et
al., 1995) y Aublysodon (Ford and Chure, 2001), sin embargo su asignación se considera inválida por los nue-
vos descubrimientos al sur de Norteamérica (Loewen et al., 2013).

Ornithomimidae

Los ornitomímidos se conocen de Baja California, Sonora y Coahuila. El material poscraneal aislado ha sido
asignado a Struthiomimus altus (Torres-Rodríguez, 2006) y cf. Ornithomimus (Aguillón-Martínez, 2010), los
cuales representan géneros del norte de Norteamérica, poniendo en duda su asignación. Aguillón-Martínez
(2010) asigna el material CPC 16/237 a una nueva especie “Saltillomimus altus”, la cual requiere de una des-
cripción formal para su validez como nuevo taxón.

Dromaeosauridae

Los dromaeosáuridos provienen de Baja California y Coahuila. Los dientes aislados han sido asignados a
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Dromaeosaurus sp. (Aguillón-Martínez, 2010), Saurornitholestes langstoni (Monroy-Mújica, 2009; Torres-
Rodríguez et al., 2010), S. sp. (Aguillón-Martínez, 2010; Torres-Rodríguez et al., 2010; Romo de Vivar, 2011), S.
sp? A (Torres-Rodríguez et al., 2010), S. sp? C (Monroy-Mújica, 2009; Torres-Rodríguez et al., 2010) y cf.
Saurornitholestes (Hilton, 2003). De acuerdo a Larson y Currie (2013) es muy arriesgada la asignación de
especies a partir de dientes sin la asociación de material óseo, por lo cual podrían representar distintos taxa.

Troodontidae

Los troodóntidos provienen de Baja California y Coahuila. Sus dientes aislados han sido asignados a Troodon
sp. (Torres-Rodríguez et al., 2010; Aguillón-Martínez, 2010) y cf. Troodon formosus (Romo de Vivar, 2011). Los
nuevos descubrimientos de troodóntidos sureños (Zanno et al., 2011) y la posibilidad de que Troodon for-
mosus represente en realidad dos taxa distintos (Paul, 2010), sugieren que el material mexicano pertenezca
a distintas especies.

Avialae

Los Avialae provienen de Baja California y Coahuila, representados por material poscraneal. El más comple-
to nombrado como Alexornis antecedens.

Titanosauria

Los titanosauria están representados por material poscraneal incompleto y muy desgastado, colectados en
Chihuahua. De acuerdo a D�Emic et al., (2010), las vértebras referidas a titanosauria por Montellano-
Ballesteros (2003), no presentan rasgos diagnósticos diferenciales de un saurópodo o un hadrosaurio. De
acuerdo a ello, sugiere que el material referido a Titanosauria del Campaniense de norteamérica, probable-
mente esté mal identificado.

Ankylosauria

Los anquilosaurios provienen de Baja California, Chihuahua y Coahuila. Se conocen a partir de osteodermos
aislados y un diente. Solo el nodosaúrido CPC 272 y 273 se conocen por osteodermos asociados a elemen-
tos poscraneales (Rivera-Sylva et al., 2011). Martínez-Díaz (2011) asignó un osteodermo a cf. Panoplosaurus
y River-Sylva y Carpenter (2014b) sugirieron tentativamente a Edmontonia el ejemplar CPC 273. Arbour y
Currie (2013) al separar a Euoplocephalus tutus en cuatro taxa distintos, pone en tela de juicio la asignación
de taxa a partir de material asociado y fragmentario. 

Pachycephalosauridae

Rivera-Sylva et al., 2010 menciona un diente aislado proveniente de Coahuila. La corona dental al presentar
rasgos inusuales en los pachycephalosauridae (Brown y Schlaikjer, 1943; Bakker et al., 2006), apunta a que
podría pertenecer a una nueva especie o algún Ornithischia indeterminado.

Ceratopsidae

Los ceratópsidos provienen de Baja California, Sonora, Chihuahua y Coahuila. El material asociado se cono-
ce de Coahuilaceratops magnacuerna (Loewen et al., 2010), cf. Chasmosaurus (Ojeda-Rivera et al., 1968), del
chasmosaurino CPC 278 (Loewen et al., 2010) y los centrosaurinos de Ocampo (Rivera-Sylva et al., 2011) y
Aldama (Rivera-Sylva and Carpenter, 2014b).

Rivera-Sylva y Carpenter (2014b) reasignan el material MB.R 1926 a un hadrosaurio, sin embargo, los ras-
gos que se mencionan presentan mayor semejanza con los huesos pélvicos de un ceratópsido. Rivera-Sylva
y Carpenter (2014b) mencionan dos esqueletos de chasmosaurinos exhibidos en el Museo del Mamut de
Chihuahua. Uno de ellos presenta rasgos craneales semejantes a Nasutoceratops (Sampson et al., 2014), por
lo que se le considera como probable centrosaurino. Murray et al., (1960) identifican a Monoclonius, sin
embargo la falta de ilustraciones no permite hacer comparaciones. El material asignado a Agujaceratops
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Introduction

There is a considerable interest in the diversity of
dinosaurs from Mexico for the better understanding
of the paleobiogeographic patterns of western North
America during the Late Cretaceous. Since 1926, their
remains have been well known from several localities
in Mexico, documented in published papers and
unpublished data. However, the few taxonomical
determinations and the abundant undescribed mate-
rial in Paleontological collections obscure the
Mexican dinosaur diversity.

Janensch (1926) reported the first dinosaur bone
from Upper Cretaceous strata in Mexico and assigned

it to Monoclonius or Triceratops, a ceratopsids
dinosaur from the north of North America. As a result
the fragmentary diagnostic material from Mexico in
recent years has referred to northern North American
dinosaurs as Chirostenotes, Saurornitholestes,
Troodon, Ricardoestesia, Albertosaurus, Aublysodon,
Monoclonius, Chasmosaurus, Agujaceratops,
Lambeosaurus, Kritosaurus and Euoplocephalus
(Hernández-Rivera, 1997; Hilton, 2003; Kirkland et al.,
2006; Rivera-Sylva et al., 2006; Rivera and Carpenter,
2014a, 2014b). On the other hand, the most complete
skeletons are named as a new genus and species
such as Labocania anomala (Molnar, 1974), Alexornis
antecedens (Brodkorb, 1976), Magnapaulia laticaudus
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mariscalensis (Andrade-Ramos et al., 2002; Andrade-Ramos, 2003; Rivera-Sylva and Carpenter, 2014b), al
colectarse dentro de la misma formación que el holotipo, presenta mayor seguridad en su asignación. Los
restos asignado como cf. Chasmosaurus (Ojeda-Rivera et al., 1968) podría representar un taxa distinto, a par-
tir de la separación de Chasmosaurus en distintos géneros (Sampson et al., 2010).

Hadrosauroidea

Los hadrosauroideos basales provienen de Michoacán. Se conocen a partir de material asociado craneal y
poscraneal descritos como Huehuecanauhtlus tiquichensis (Ramírez-Velasco et al., 2012). Mariscal-Ramos
(2003) y Ramírez-Velasco (2009) mencionan otros restos poscraneales aislados de la misma área que podría
representar otros individuos de H. tiquichensis o a otro taxa.

Hadrosauridae

Los hadrosáuridos provienen de Baja California, Sonora, Chihuahua y Coahuila. Los esqueletos más com-
pletos se han descrito como Magnapaulia laticaudus (Morris, 1981; Prieto-Márquez et al., 2012), Velafrons
coahuilensis (Gates et al., 2007), Latirhinus uitstlani (Prieto-Márquez and Serrano-Brañas, 2012) y a un sau-
rolophinae no nombrado de Sabinas (Kirkland et al., 2006; Prieto-Márquez, 2013). Ramírez Velasco y colabo-
radores (2014) propone la reasignación de L. uitstlandi como lambeosaurino, a partir de rasgos morfológicos
y de su asociación con material de lambeosaurinos en la misma cantera. Los saurolofinos asignados como
Kritosaurus navajovius (Serrano-Brañas, 2006; Kirkland et al., 2006; Prieto-Márquez, 2013), Kritosaurus sp.
(Westgate et al., 2002b) y cf. Kritosaurus (Rivera-Sylva et al., 2009b) podrían representar taxa distintos, ya que
Kritosaurus solo se conoce de formaciones de Nuevo México (Paul, 2010). 

Discusión y conclusiones

En general, el registro fósil de dinosaurios mexicanos coincide con las faunas de dinosaurios de
Norteamérica, con abundantes taxa de gran tamaño como tiranosáuridos, hadrosáuridos y ceratópsidos y en
menor abundancia los pequeños dromeosáuridos, troodóntidos y pachycephalosáuridos. Destaca la presen-
cia de abundantes ornitomímidos en México.

Según Holtz Jr. et al. (2004), Zanno y Sampson (2005), Ryan et al. (2012), Brown et al. (2013) y Evans et al.
(2013), las faunas norteamericanas estaban representadas por una diversidad subestimada de pequeños
dinosaurios pertenecientes a los Oviraptorosauria, Thescelosauridae, Pachycephalosauridae y
Leptoceratopsidae. Su rareza en el registro fósil de toda Norteamérica se debe a la mayor susceptibilidad de
los pequeños huesos a la destrucción por los carnívoros, la fragmentación a través de la bioturbación y a pro-
cesos erosivos (Evans et al., 2013). Esto pone de manifiesto la necesidad de desarrrollar nuevas metodologí-
as para la búsqueda de dinosaurios pequeños con el fin de obtener una visión más completa de las comuni-
dades de dinosaurios en México y Norteamérica.
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(Morris, 1981; Prieto-Márquez et al., 2012),
Coahuilaceratops magnacuerna (Loewen et al., 2010),
Latirhinus uitstlani (Prieto-Márquez and Serrano-
Brañas, 2012) and Huehuecanauhtlus tiquichensis
(Ramírez-Velasco et al., 2010) have been recorded.

The discovery of new species from southern North
America (Gates et al., 2007; Sampson et al., 2010;
Loewen et al., 2010; Zanno et al., 2011; Prieto-
Márquez and Serrano-Brañas, 2012; Ramirez-Velasco
et al., 2012; Loewen et al., 2013) and the review of
genera with a wide geographical and temporal distri-
bution such as Chasmosaurus (Sampson et al., 2010),
Alamosaurus (D’ Emic et al., 2010), Lambeosaurus
(Prieto-Márquez et al., 2012), Euoplocephalus (Arbour
and Currie, 2013) and Richardoestesia (Larson and
Currie, 2013), questions the validity of the identifica-
tions of taxa with fragmentary and isolated materials.

Preview of summaries of Mexican dinosaur faunas

Weishampel (1990) presented the first taxonomic list
of Mexican dinosaurs in geographic and lithostrati-
graphic units, mentioning the Jurassic and
Cretaceous dinosaurs. Later Rodríguez-de la Rosa
and Cevallos-Ferríz (1998), Weishampel et al., (2004),
Rivera-Sylva et al., (2006b) presented a new list of
Mexican dinosaurs, recognized the Tyrannosauridae,
Ornithomimidae, Dromaeosauridae, Troodontidae,
Titanosauria, Ankylosauria, Ceratopsidae and
Hadrosauridae as components of Cretaceous faunas.
However the reviews do not mention the existing
material of each group of dinosaurs and the paleon-
tological collection in which they are housed.
Recently Rivera-Sylva and Carpenter (2014a, 2014b)
have presented a new review of Mexican dinosaurs
from Jurassic to Cretaceous deposits, mentioning
three new components for the Cretaceous faunas:
Maniraptora, Pachycephalosauridae and
Hadrosauroidea. They include new material and
describe some of the recognized groups.
Unfortunately they do not mention the material from
unpublished work by Sonora and Coahuila and the
undescribed and forgotten material housed in the
Mexican collections such as CPC, UNAM, ERNO,
INEGI and INAH. 

The purpose of this study is to up date the osteo-
logical record of Cretaceous dinosaurs of Mexico,
based on published papers and unpublished data and
direct observation of the Mexican paleontological col-
lections and in the field. We use reports where osteo-
logical evidence in the bibliography (books, papers,
abstracts of symposiums and theses) are mentioned,
listed and described. Additionally, we have reviewed

some Mexican paleontological collections to search
for the taxa reported in the literature and located in
collections. Some of the diagnostic dinosaur bones
have been taxonomically reassigned and very frag-
mentary remains that could not be identified beyond
the level of Dinosauria have not been included.
Finally, we comment on the possibility that the
dinosaurs from Mexico represent new genera or
species with close relationships to southern North
American taxa.

Institutional abbreviations

BENC, Benemérita Escuela Normal de Coahuila;
CIC/P/, Colección Paleontológica del Centro del
Instituto Nacional de Antropología e Historia en
Coahuila; CPC, Colección Paleontológica de Coahuila;
DP, Colección Paleontológica del Laboratorio de
Arqueozoología, Subdirección de Laboratorios y
Apoyo Académico del Instituto Nacional de
Antropología e Historia, DP-INEGI informal abbrevia-
tion, Departamento de Petrografía del Instituto
Nacional de Estadística Geografía e Informática;
ERNO, Estación Regional del Noroeste de Sonora de
la Universidad Nacional Autónoma de México (pre-
viously known as IRGNM); FCM, Facultad de Ciencias
Marinas de la Universidad Autónoma de Baja
California; IGM, Colección Nacional de Paleontología
del Instituto de Geología de la Universidad Nacional
Autónoma de México; IGM-MG informal abbrevia-
tion, Museo del Instituto de Geología de la
Universidad Nacional Autónoma de México; IHNFG,
Instituto de Historia Natural, Colección Geográfica de
Chiapas; INEGI, Instituto Nacional de Estadística
Geográfica e Informática; LACM, Los Angeles County
Museum of Natural History, California; MB.R,
Janensch Collection in Naturkunde Museum in Berlin,
Germany; MM informal abbreviation Museo del
Mammut, Chihuahua; MPD informal abbreviation,
Museo de Paleontología de Delicias, Chihuahua; MPF
informal abbreviation, Museo Paleontológico de
Fronteras, Sonora; MPRC informal abbreviation,
Museo Paleontológico Rincón Colorado; PASAC,
Asociación Paleontológica de Sabinas Coahuila;
REG615PF, Colección privada de Claudio de León
Dávila; ROM, Royal Ontario Museum, Toronto
Canada; SEPCP, Coordinación Paleontológica de la
Secretaría de Educación Pública de Coahuila; UABC,
Colección paleontológica de la Universidad
Autónoma de Baja California; UCMP, University of
California Museum of Paleontology Berkeley; UNAM,
Universidad Nacional Autónoma de México.
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Brief review of dinosaur localities in time

The aim of this section is to provide a chronostratig-
raphy setting to view the distribution of the dinosaur
remains in Mexico from the Santonian to the
Maastrichtian age (Late Cretaceous). 

Early Santonian - The unique Santonian deposits
with dinosaur remains are found in an unnamed for-
mation of Tuzantla Michoacán in the southwest of
Mexico (Mariscal-Ramos, 2006; Ramírez-Velasco,
2009; Ramírez-Velasco et al., 2012, 2014). 

Early to Late Campanian - The Campanian
deposits with dinosaur remains can be found in abun-
dant localities in the north of Mexico. These deposits
make up the El Gallo Formation of El Rosario and
Eréndira (Langstone and Oakes, 1954; Morris, 1967,
1976; Hernández-Rivera et al., 1997; Rodriguez-de la
Rosa and Aranda-Manteca, 1999; 2000; Ford and
Chure, 2001; Hilton, 2003; Johnson et al., 2006; Romo
de Vivar, 2011; Prieto-Márquez et al., 2012; Peecook,
et al., 2014), La Bocana Roja Formation of El Rosario
(Molnar, 1974; Morris, 1981; Brodkorb, 1976; Prieto-
Márquez et al., 2012), Corral de Enmedio Formation,
Camas Formation and Packard Formation of Naco-
Cananea area (Taliaferro, 1933; Lull and Wright, 1942;
Lucas et al., 1995; Lucas and González-León, 1996;
Contreras-Medina, 1997; Duarte-Bigurra, 2013), San
Carlos Formation of Aldama and Ojinaga (Westgate et
al., 2002a, 2002b; Rivera-Sylva et al., 2011a), Pen
Formation and Austin Group of Ocampo (Rivera-
Sylva et al., 2011a; Porras-Múzquiz et al., 2014), Aguja
Formation of Ojinaga, Manuel Benavides and
Ocampo (Westgate et al., 2002b; Andrade-Ramos et
al., 2002; Andrade-Ramos, 2003; Montellano-
Ballesteros, 2003; Torres-Rodríguez, 2006; Rivera-
Sylva et al., 2006a, 2008, 2009a, 2009b, 2010, 2011a,
2011c, 2012; Monroy-Mújica, 2009; Torres-Rodríguez
et al., 2010; Martínez-Díaz, 2011; Martínez-Díaz and
Montellano-Ballesteros, 2011; Rivera-Sylva and
Carpenter, 2014a, 2014b; Ramírez-Velasco et al., in
press), San Miguel Formation of Saltillo (in this
paper) and Cerro del Pueblo Formation of Ramos
Arizpe, Saltillo, General Cepeda and Parras de la
Fuente (Espinosa-Arrubarrena et al., 1989;
Hernández-Rivera et al., 1995; Hernández-Rivera,
1997; Rodríguez-de la Rosa and Cevallos-Ferriz, 1998;
Hernández-Rivera and Delgado de Jesús, 1999;
Kirkland et al., 2000; Eberth et al., 2003; Serrano-
Brañas, 2006; Torres-Rodríguez, 2006; Rivera-Sylva
and Espinoza-Chávez, 2006; Lund et al., 2007;
Aguillón-Martínez, 2010; Loewen et al., 2010; Rivera-
Sylva et al., 2011a, 2011b; Prieto-Márquez and
Serrano-Brañas, 2012; Aguilar et al., 2013, 2014;
Prieto-Márquez, 2013; Vivas-González, 2013; Rivera-

Sylva and Carpenter, 2014a; Ramírez-Velasco et al.,
2014). 

Late Campanian-Early Maastrichtian- For the
Campanian-Maastrichtian boundary, The Olmos
Formation of Sabinas and Saltillo (Ojeda-Rivera et al.,
1968; Silva-Bárcenas, 1969; Meyer et al., 2005; Porras-
Múzquiz and Lehman, 2011; Rodríguez-de la Rosa,
2011; Ramírez-Velasco et al., 2014), and Huerta
Formation of Monclova (Aguillón et al., 1998; Kirkland
et al., 2000) are a few known localities with good
preservation of dinosaur remains.

Early-Late Maastrichtian - The Maastrichtian
deposits with dinosaur remains are less abundant
than the Campanian deposits. These deposits corre-
spond to the El Rosario Formation of Eréndira and El
Rosario (Hilton, 2003; Johnson et al., 2006), Lomas
Coloradas Formation of Naco-Cananea (Lucas et al.,
1995; Lucas and González-León, 1996; Serrano-
Brañas et al., 2014), the unnamed formation of Sierra
Mojada (Janensch, 1926; Rivera-Sylva and Carpenter,
2014b; Ramírez-Velasco et al., 2014) and the
Ocozocoautla Formation of Ocozocoautla (Carbot-
Chanona and Avedaño-Gil, 2002; Carbot-Chanona
and Rivera-Sylva, 2011).

Systematic review of late cretaceous dinosaurs

In this section we present a brief summary of the
groups represented by the Mexican dinosaurs, the
geographic area they are found in, the most common
skeletal elements representing each clade and briefly
discuss the taxonomy assignment of some dinosaurs.
The names of the localities of each area are available
in their respective tables.

Indeterminate Theropoda

The Theropods are one of the major dinosaur sub-
groups, characterized by retained blade-like serretad
teeth, short arms, grasping hands with trenchant
claws and a rigid distal portion of the tail. The thero-
pod clade includes ceratosaurs, carnosaurs and
coelurosaurs. For the purposes of this paper we men-
tion in this section the material that has not been
identified as Coelurosauria or a higher-level. 

Several indeterminate theropods remains have
been reported from El Rosario Baja California
(Rodríguez-de la Rosa and Aranda-Manteca, 2000;
Hilton, 2003; Romo de Vivar, 2011), Ocampo, Ramos
Arizpe and General Cepeda Coahuila (Rodríguez-de la
Rosa and Cevallos-Ferriz, 1998; Torres-Rodríguez,
2006; Monroy-Mújica, 2009; Torres-Rodríguez et al.,
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2010), and from Barranca Los Bonetes Michoacán
(Ramírez-Velasco et al., 2012; Fig. 1). They are identi-
fied by isolated material-like teeth and some postcra-

nial bones such as manual and pedal phalanges,
metatarsals, caudal vertebrae, chevrons and frag-
ments of tibiae, fibulae and femora (Table 1).

Hilton (2003) mentioned several teeth and pha-
langes refering to cf. Carnosauria (probably identified
by the large size of the tooth), Ramírez-Velasco et al.,
(2012) mentioned a chevron refering to Tetanurae and
Ramírez-Velasco (2009) in an unpublished work
described hind limb bones from a small theropod ten-
tatively referred to as Ceratosauria. These materials
require a more detailed study to confirm their assign-
ment, so they are referred to as indeterminate
Theropoda in this work.

New material found in the collections and not pre-
viously mentioned in papers are the metatarsal and
phalanx from Fronteras Sonora; phalanges, caudal
vertebra and a tooth from Chihuahua; tooth frag-
ments and one tooth from Sabinas Coahuila; and
long bone fragments and vertebrae from General
Cepeda Coahuila. 

Basal Coelurosauria

Coelurosaurs differ from other theropods with a larg-
er brain cavity, more slender hands, a tarsal bone
fused to the tibia, and for the presence of filamentous
integumentary elements. This group contains the
ornithomimids and tyrannosaurids considered as
basal coelurosauria, and the derived maniraptorans.
The Maniraptora are characterized by long arms, a
semilunar wrist and enlarged sterna. This clade

Figure 1. Map of Mexico indicating areas with indeterminate
Theropoda remains (see Table 1). Abbreviations: Ald, Aldama; B,
Baja California; CH, Chihuahua; CO, Coahuila; Fro, Fronteras; Gen,
General Cepeda; Jim, Jimenez; M, Michoacán; Man, Manuel
Benavides; Oca, Ocampo; Ram, Ramos Arizpe; Ros, Rosario; S,
Sonora; Sab, Sabinas; Tuz, Tuzantla-Tiquicheo.
Figura 1. Mapa de México indicando las áreas con restos de
Theropoda indeterminados (ver Tabla 1). Abreviaturas: Ald,
Aldama; B, Baja California; CH, Chihuahua; CO, Coahuila; Fro,
Fronteras; Gen, General Cepeda; Jim, Jiménez; M, Michoacán;
Man, Manuel Benavides; Oca, Ocampo; Ram, Ramos Arizpe; Ros,
Rosario; S, Sonora; Sab, Sabinas; Tuz, Tuzantla-Tiquicheo.

Taxa
(Previous 

identification)
Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Theropoda Not mentioned, El Rosario,
BajaCalifornia. El Gallo Formation Late Campanian FCM 06/053: tooth with a groove Rodriguez-de la Rosa and Aranda-

Manteca, 1999; 2000; Hilton, 2003.

Theropoda Not mentioned, El Rosario,
BajaCalifornia. El Gallo Formation Late Campanian

LACM 17704: tooth.

Hilton, 2003.

LACM 42565: manus phalanx ungal.

LACM 42571: manus phalanx, distal end.

LACM 42703: phalanx ungal.

LACM 57871: tooth fragment.

LACM 101163: teeth.

LACM 101164: manus phalanx.

LACM 101173: tooth.

LACM 101182: vertebra caudal.

LACM 101183: tooth.

LACM 101184: teeth.

Table 1. List of bones of indeterminate Theropoda.
Tabla 1. Lista de restos óseos de Theropoda indeterminados.
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Taxa
(Previous 

identification)
Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Theropoda Not mentioned, El Rosario,
BajaCalifornia. El Gallo Formation Late  Campanian

Not given: vertebrae and ribs (UCMP).
Hilton, 2003.

Not given: tooth (UCMP).

Theropoda ROS 51, El Rosario,
BajaCalifornia. El Gallo Formation Late Campanian

Not given: tooth with oclussal plane (IGM).

Romo de Vivar, 2011.Not given: tooth (IGM).

Not given: tooth (IGM).

Theropoda El Alamito, Fronteras, Sonora. Cabullona Group Late Campanian-
Late Maastrichtian Not given: metatarsal fragment (MPF). Ramírez-Velasco, pers. obs., 2012.

Theropoda Puerto Viejo, Fronteras, Sonora. Cabullona Group Late Campanian-
Late Maastrichtian Not given: phalanx fragment (MPF). Ramírez-Velasco, pers. obs., 2012.

Theropoda Not named, Aldama, Chihuahua. San Carlos
Formation Campanian Not given: phalanx (IGM). Ramírez-Velasco, pers. obs., 2012.

Theropoda El Rebaje, Manuel Benavides,
Chihuahua. Aguja Formation Late Campanian Not given: tooth (IGM). Ramírez-Velasco, pers. obs., 2012.

Theropoda Icoteas, Manuel Benavides,
Chihuahua. Aguja Formation Late Campanian Not given: phalanx (IGM). Ramírez-Velasco, pers. obs., 2012.

Theropoda Arenales, Jiménez, Chihuahua. Unknown Late Cretaceous Not given: vertebrae (in situ). Hernández-Rivera, pers. obs., 2011.

Theropoda Arenales, Jiménez, Chihuahua. Unknown Late Cretaceous Not given: caudal vertebra (in situ). Hernández-Rivera, pers. obs., 2011.

Theropoda Las Garzas, Ocampo, Coahuila. Aguja Formation Late Campanian
Not given: tooth fragment (IGM).

Monroy-Mújica, 2009.
Not given: tooth (IGM).

Theropoda Las Garzas, Ocampo, Coahuila. Aguja Formation Late Campanian IGM 6213: tooth. Torres-Rodríguez, 2006; Torres-
Rodríguez et al., 2010.

Theropoda Las Garzas, Ocampo, Coahuila. Aguja Formation Late Campanian Not given: tooth (IGM). Monroy-Mújica, 2009.

Theropoda Palaú, Sabinas, Coahuila. Unknown Late Cretaceous Not given: tooth (IGM). Ramírez-Velasco, pers. obs., 2012.

Theropoda Polvorín, Sabinas, Coahuila. Olmos Formation Late Campanian-
Early Maastrichtian Not given: teeth fragments (IGM). Ramírez-Velasco, pers. obs., 2012.

Theropoda El Pelillal, Ramos Arizpe,
Coahuila.

Cerro del Pueblo
Formation Late Campanian

IGM 7711: pedal phalanx.

Rodríguez-de la Rosa and Cevallos-
Ferriz, 1998.

IGM 7712: pedal phalanx.

IGM 7713: manual phalanx fragment.

IGM 7714: caudal vertebrae.

IGM 7715: pedal phalanx fragment.

Theropoda Agua de Mula, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation Late Campanian

BENC 21/2-0001: phalanx fragment.

Torres-Rodríguez, 2006.

BENC 21/2-0002: phalanx fragment.

BENC 21/2-0003: phalanx fragment.

BENC 21/2-0004: phalanx fragment.

BENC 21/2-0005: phalanx fragment.

BENC 21/2-0007: manual ungual.

BENC 21/2-0009: manual ungual.

BENC 21/2-0012: caudal vertebrae fragment.

BENC 21/2-0013: caudal vertebrae fragment.

BENC 21/2-0014: caudal vertebrae fragment.

BENC 21/2-0015: caudal vertebrae fragment.

Theropoda Cerro de los Dinosaurios quarry
3, General Cepeda, Coahuila.

Cerro del Pueblo
Formation Late Campanian Not given: proximal end femur (SEPCP). Ramírez-Velasco, pers. obs., 2012.

Theropoda Rincón Colorado, General
Cepeda, Coahuila.

Cerro del Pueblo
Formation Late Campanian Not given: caudal vertebrae (IGM). Ramírez-Velasco, pers. obs., 2009.

Theropoda Rincón Colorado, General
Cepeda, Coahuila.

Cerro del Pueblo
Formation Late Campanian

Not given: caudal vertebra and chevron
(SEPCP).

Ramírez-Velasco, pers. obs., 2012.
Not given: neural arch (SEPCP).

Table 1. Continuation.
Tabla 1. Continuación.
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includes oviraptorosaurs, troodontids, dro-
maeosaurids and birds.

The indeterminate Coelurosauria come from the El
Rosario Baja California (Hilton, 2003; Romo de Vivar,
2011), Ojinaga Chihuahua (Westgate et al., 2002b),
Ramos Arizpe Coahuila (Aguillón-Martínez, 2010) and
Ocozocoautla Chiapas (Carbot-Chanona and
Avedaño-Gil, 2002; Carbot-Chanona and Rivera-
Sylva, 2011; Rivera-Sylva and Carpenter, 2014a; Fig.
2). They are known by small insolated teeth and one
manual and pedal ungual (Table 2). 

Hilton (2003) reported a “tooth” to cf.
Chirostenotes (the first Oviraptorosauria of Mexico?)

from El Rosario Baja California. However, its presence
is questionable, since, so far, there have been no
diagnostic postcranial remains of Oviraptorosauria in
Mexico. This does not rule out the possibility of their
presence in Mexico, due to the discovery of
Hagryphus in Utah in rocks of Campanian age (Zanno
and Sampson, 2005) confirming their presence in
southern North America. 

Romo de Vivar (2011) and Westgate et al., (2002b)
reported some types of unknown Maniraptora, how-
ever the material is very fragmentary and not diag-
nostic to a higher level.

Additionally, Carbot-Chanona and Rivera-Sylva

Taxa
(Previous 

identification)
Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Theropoda Rincón Colorado site 008,
General Cepeda, Coahuila.

Cerro del Pueblo
Formation Late Campanian Not given: vertebra (SEPCP). Ramírez-Velasco, pers. obs., 2012.

Theropoda Rojas I, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation Late Campanian Not given: pedal and manual phalanx (IGM). Ramírez-Velasco, pers. obs., 2009.

Theropoda Rojas II, General Cepeda
Coahuila.

Cerro del Pueblo
Formation Late Campanian Not given: long bone fragments (IGM). Ramírez-Velasco, pers. obs., 2009.

Theropoda
(Ceratosauria)

Barranca de los Bonetes point 3,
Tuzantla, Michoacán.

Unnamed forma-
tion Early Santonian

Not given: tibia, fibulae and metatarsal IV
(IGM).

Ramírez-Velasco, pers. obs., 2009.
Not given: tibia (IGM).

Theropoda Barranca de los Bonetes point 6,
Tuzantla, Michoacán.

Unnamed forma-
tion Early Santonian

Not given: tooth (IGM).
Ramírez-Velasco, 2009; Ramírez-
Velasco et al. 2012.

Not given: tooth (IGM).

Tetanurae Barranca de los Bonetes point 6,
Tuzantla, Michoacán.

Unnamed forma-
tion Early Santonian Not given: chevron (IGM). Ramírez-Velasco, 2009; Ramírez-

Velasco et al. 2012.

cf.
Carnosauria Rosario area, Baja California. El Gallo Formation Late Campanian

LACM 17701: tooth.

Hilton, 2003.

LACM 17714: teeth.

LACM 17696: tooth.

LACM 17697: tooth.

LACM 20879: tooth.

LACM 20889: phalanx and distal end.

LACM 28993: teeth.

LACM 28997: teeth.

LACM 42563: tooth.

LACM 42564: tooth.

LACM 42574: tooth.

LACM 42631: tooth.

LACM 42638: manus phalanx.

LACM 42669: tooth.

LACM 42685: tooth.

LACM 42687: tooth.

LACM 42704: tooth.

LACM 42705: tooth.

LACM 52458: teeth.

Table 1. Continuation.
Tabla 1. Continuación.
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(2011) and Romo de Vivar (2011) identified the pres-
ence of Richardoestesia isosceles (Fig. 3) and
Aguillón-Martínez (2010) and Romo de Vivar (2011)
reported the presence of R. gilmorei. Larson and
Currie (2013) proposed that the teeth referred to R.
gilmorei and R. isosceles with a similar morphology
from different formations and localities from the
holotype are not referable to these species according
to their research. Based on these findings, we pro-
pose that the teeth referred to as Richardoestesia
from Mexico probably represent a distinct taxa.
Company et al., (2005) suggested the possibility that
R. isosceles represents a crocodyliform teeth  related
to the Sebecosuchian group such as Doratodon.

Tyrannosauridae

The tyrannosaurids are derived coelurosaurs charac-
terized by incisor-like teeth in premaxilla, a fused
nasal bone, and extremely reduced forelimbs with
only two claws. They are found in the Northern
hemisphere.

Tyrannosaurids are found in El Rosario Baja
California (Morris, 1967, 1976; Molnar, 1974;

Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

cf. Richardoestesia sp.
Currie et al., 1990
(Richardoestesia isos-
celes Sankey, 2001)

ROS 51, El Rosario, Baja
California. El Gallo Fm. Late

Campanian Not given: teeth (IGM). Romo de Vivar, 2011.

cf. Richardoestesia sp.
Currie et al., 1990
(Richardoestesia  gil-
morei Currie et al.,
1990)

ROS 51, El Rosario, Baja
California. El Gallo Fm. Late

Campanian Not given: tooth (IGM). Romo de Vivar, 2011.

cf. Richardoestesia sp.
Currie et al., 1990
(Richardoestesia  gil-
morei Currie et al.,
1990)

El Pantano, Ramos Arizpe,
Coahuila.

Cerro del Pueblo
Fm.

Late
Campanian SEPCP 47/777: tooth Aguillón-Martínez, 2010; Rivera-Sylva

and Carpenter, 2014a.

cf. Richardoestesia sp.
Currie et al., 1990
(Richardoestesia isos-
celes Sankey, 2001)

Near Jaltenango river,
Ocozocoautla, Chiapas. Ocozocoautla Fm. Maastrichtian IHNFG-0537: maxilar tooth 

Carbot-Chanona and Avedaño-Gil,
2002; Carbot-Chanona and Rivera-
Sylva, 2011; Rivera-Sylva and
Carpenter, 2014a.

cf. Chirostenotes sp.
Gilmore, 1924

Not mentioned, El Rosario,
Baja California. El Gallo Fm. Late

Campanian

LACM 42586: “tooth”
Hilton, 2003.

LACM 58009: “tooth”

cf. Coelurosauria Not mentioned, El Rosario
area, Baja California. El Gallo Fm. Late

Campanian LACM 42636: tooth. Hilton, 2003.

Maniraptora ROS 51, El Rosario area, Baja
California. El Gallo Fm. Late

Campanian
Not given: manual ungual and pedal ungual
(IGM). Romo de Vivar, 2011.

Maniraptora 
Parque Nacional Cañon de
Santa Elena, Ojinaga,
Chihuahua.

Aguja Fm. Late
Campanian Not given: not mentioned (?). Westgate et al., 2002b.

Table 2. List of bones of basal Coelurosauria.
Tabla 2. Lista de restos óseos de Coelurosauria basales.

Figure 2. Map of Mexico indicating areas with basal Coelurosauria
remains (see Table 2). a. Ricardoestesia spp. b. Oviraptorosauria. c.
Maniraptora indeterminado. Abbreviations: B, Baja California; CH,
Chihuahua; CO, Coahuila; CS, Chiapas; Oco, Ocozocoautla; Oji,
Ojinaga; Ram, Ramos Arizpe; Ros, Rosario.
Figura 2. Mapa de México indicando las áreas con restos de
Coelurosauria basales (ver Tabla 2). a. Ricardoestesia spp. b. cf.
Chirostenotes sp. c. indeterminate Maniraptora. Abreviaturas: B,
Baja California; CH, Chihuahua; CO, Coahuila; CS, Chiapas; Oco,
Ocozocoautla; Oji, Ojinaga; Ram, Ramos Arizpe; Ros, Rosario.
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Rodríguez de la Rosa and Aranda-Manteca, 1999;
Ford and Chure, 2001; Hilton, 2003; Peecook et al.,
2014), Naco-Cananea and Fronteras Sonora (Lucas et
al., 1995; Lucas and González-León, 1996; Duarte-
Bigurra, 2013; Serrano-Brañas et al., 2014), Ojinaga
Chihuahua (Westgate et al., 2002a, 2002b); and
Ocampo, Sabinas, Ramos Arizpe, Saltillo, and
General Cepeda Coahuila (Torres-Rodríguez, 2006;
Monroy-Mújica, 2009; Rivera-Sylva, 2009; Aguillón-
Martínez, 2010; Torres-Rodríguez et al., 2010; Rivera-
Sylva et al., 2011b, 2011c; Vivas-González, 2013;
Rivera-Sylva and Carpenter, 2014a) and probably
from Barranca Los Bonetes Michoacán (Ramírez-
Velasco, 2009; Fig. 3). This family is currently known
from isolated teeth and hind limb bones (Table 3).
Only Labocania anomala is represented by associated
cranial and postcranial material (Fig. 4). 

Ramírez-Velasco (2009) in an unpublished work,
described a tooth from Michoacán that represents the
most southern report of a tyrannosaurid from North
America, however a more detailed analysis is needed
to confirm its identification. 

Ford and Chure (2001) described four teeth from
Baja California and referred them to Aublysodon. The
validity of this identification is questionable because

the genus Aublysodon is now considered invalid by
Carr and Williamson (2004) and Larson (2013). These
“Aublysodon” teeth characterized by the small size
and the serreted edges lingually, may represent iso-
lated premaxillary teeth of an unknown young tyran-
nosaurid from Campanian age. (pers. obs. Ramírez-
Velasco, 2012). 

Lucas et al., (1995) and Lucas and González-León
(1996) referred all the material from Naco-Cananea,
Sonora to cf. Albertosaurus, however, according to
Loewen et al., (2013), there is strong evidence of
regionalism on Tyrannosaurids from Laramidia dur-
ing the Campanian age. The evidence suggests that
the remains from Naco-Cananea may be referred to
different genera with a close relationship with south-
ern tyranosaurids.

Recently Serrano-Brañas et al., (2014) referred four
teeth to Tyrannosaurus rex from a statistical analysis.
This finding is important because it increases the geo-
graphic distribution of Tyrannosaurus. However,
according to Larson (2013) there is a possibility that
teeth perteinig to another pigmy tyrannosaurid like
Nannotyrannus or a young Tyrannosaurus rex.

Molnar (1974) reported the first theropod named
in Mexico, Labocania anomala from the Arroyo El
Rosario Baja California. The specimen requires a new
description and taxonomic review. Its current identifi-
cation is questionable, since it presents features of
both Carnosauria and Tyrannosauridae (Molnar,
1974). Some remains, such as the metatarsals, indi-
cate a robust theropod compared to other tyran-
nosaurids such as Albertosaurus (Ramírez-Velasco,
2013 pers obs; Peecook et al., 2014; Fig. 4). 

Ornithomimidae

The ornithommimids show some convergences with
the modern ostrich. They had a small toothless skull,
a long neck, compact body and extremely long legs
and arms. They are found in the northern hemisphere.

The ornithomimids came from an unknown locali-
ty in northern Baja California (Hernández-Rivera,
1997; Hilton, 2003), Naco-Cananea and Fronteras
Sonora (pers. obs. Ramírez-Velasco, 2012) Ramos
Arizpe, General Cepeda and Saltillo Coahuila (Torres-
Rodríguez, 2006; Aguillón-Martínez, 2010; Rivera-
Sylva et al., 2011b; pers. obs. Ramírez-Velasco, 2012;
Vivas-González, 2013; Rivera-Sylva and Carpenter,
2014a; Figure 5). These are known by better remains
in terms of quality preservation compared to other
coelurosaurian. They are represented by caudal and
dorsal vertebrae, pedal and manual phalanges and
long bone fragments (Table 4). The most complete

Figure 3. Map of Mexico indicating areas with Tyrannosauridae
remains (see Table 3). Abbreviations: B, Baja California; CH,
Chihuahua; CO, Coahuila; Fro, Fronteras; Gen, General Cepeda; M,
Michoacán; Nac, Naco-Cananea; Oca, Ocampo; Oji, Ojinaga; Ram,
Ramos Arizpe; Ros, Rosario; S, Sonora; Sab, Sabinas; Sal, Saltillo;
Tuz, Tuzantla-Tiquicheo.
Figura 3. Mapa de México indicando las áreas con restos de
Tyrannosauridae (ver Tabla 3). Abreviaturas: B, Baja California; CH,
Chihuahua; CO, Coahuila; Fro, Fronteras; Gen, General Cepeda; M,
Michoacán; Nac, Naco-Cananea; Oca, Ocampo; Oji, Ojinaga; Ram,
Ramos Arizpe; Ros, Rosario; S, Sonora, Sab, Sabinas; Sal, Saltillo;
Tuz, Tuzantla-Tiquicheo.
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Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Labocania anomala
Molnar, 1974

Arroyo del Rosario, El Rosario,
Baja California

La Bocana Roja
Formation

Early
Campanian

IGM 5307 (LACM 20877): left frontal and
maxilla, both ischia, rigth dentary and
quadrate, ilium fragment, metatarsal, pedal
phalanx, pubis fragment and long bones
fragments. 

Molnar, 1974; Morris, 1976; Hilton,
2003; Rivera-Sylva and Carpenter,
2014a; pers. obs. Ramírez-Velasco,
2012.

Tyrannosaurus rex
Osborn, 1905.

Not mentioned, Naco-Cananea,
Sonora.

Lomas Coloradas
Formation Maastrichtian

ERNO 8549: tooth.

Serrano-Brañas et al., 2014.
ERNO 8550: tooth.

ERNO 8551: tooth.

ERNO 8552:  tooth.

Tyrannosauridae Arroyo del Rosario, El Rosario,
Baja California. El Gallo Formation Late

Campanian IGM 6130: left metatarsal IV. Peecook, et al., 2014.

Tyrannosauridae
(Aublysodon sp.
Leidy, 1868)

Not mentioned, El Rosario, Baja
California. El Gallo Formation Late

Campanian

IGM 4301(LACM 20886): tooth.

Ford and Chure, 2001; Hilton, 2003;
Rivera-Sylva and Carpenter, 2014a.

IGM 4302(LACM 20886): tooth.

IGM 4303 (LACM 28998): tooth.

IGM 4304 (LACM 42570): tooth.

Tyrannosauridae Not mentioned, El Rosario, Baja
California Not mentioned Late

Cretaceous LACM 20886 (IGM 76625?): tooth. Morris, 1967; Hilton, 2003.

Tyrannosauridae Not mentioned, El Rosario, Baja
California El Gallo Formation Late

Campanian Not given: tooth (UABC FCM) Rodríguez-de la Rosa and Aranda-
Manteca, 1999.

Tyrannosauridae Not mentioned, El Rosario, Baja
California. El Gallo Formation Late

Campanian IGM 6260 (LACM 28237): metatarsal II. Hilton, 2003; Peecook, et al., 2014.

Tyrannosauridae
(cf. Albertosaurus
sp. Osborn, 1905) 

Locality 1, Naco-Cananea,
Sonora.

Corral de Enmedio
Formation

Late
Campanian Not given: vertebra (ERNO). Lucas et al. 1995.

Tyrannosauridae
(cf. Albertosaurus
sp. Osborn, 1905)

Locality 2, Naco-Cananea,
Sonora.

Corral de Enmedio
Formation

Late
Campanian Not given: vertebra (ERNO). Lucas et al. 1995.

Tyrannosauridae
(cf. Albertosaurus
sp. Osborn, 1905)

Locality 25, Naco-Cananea,
Sonora.

Lomas Coloradas
Formation Maastrichtian Not given: vertebra (ERNO). Lucas et al. 1995.

Tyrannosauridae
(cf. Albertosaurus
sp. Osborn, 1905)

Locality 13, Naco-Cananea area,
Sonora.

Corral de Enmedio
Formation

Late
Campanian

ERNO (IRGNM) 211: tibia, fibula and phalan-
ges.

Lucas et al. 1995; Lucas and González-
León, 1996.

Tyrannosauridae
(cf. Albertosaurus
sp. Osborn, 1905)

Locality 18, Naco-Cananea,
Sonora.

Corral de Enmedio
Formation

Late
Campanian Not given: tooth (ERNO). Lucas et al. 1995.

Tyrannosauridae
(cf. Albertosaurus
sp. Osborn, 1905)

Locality 5, Naco-Cananea,
Sonora.

Corral de Enmedio
Formation

Late
Campanian Not given: tooth (ERNO). Lucas et al. 1995.

Tyrannosauridae
(cf. Albertosaurus
sp. Osborn, 1905)

Locality 24, Naco-Cananea,
Sonora.

Lomas Coloradas
Formation Maastrichtian Not given: tooth (ERNO). Lucas et al. 1995.

Tyrannosauridae
(cf. Albertosaurus
sp. Osborn, 1905)

Locality 27, Naco-Cananea area,
Sonora.

Lomas Coloradas
Formation Maastrichtian ERNO (IRGNM) 210: tooth Lucas et al. 1995; Lucas and González-

León, 1996.

Tyrannosauridae
(cf. Albertosaurus
sp. Osborn, 1905)

Not mentioned, Naco-Cananea
area, Sonora.

Lutita Packard
Formation

Late
Campanian ERNO (IRGNM) 356: tooth Lucas and González-León, 1996.

Tyrannosauridae
(cf. Albertosaurus
sp. Osborn, 1905)

Not mentioned, Naco-Cananea,
Sonora.

Lutita Packard
Formation

Late
Campanian

ERNO (IRGNM) 359: metatarsals fragments
and pedal ungual. Lucas and González-León, 1996.

Tyrannosauridae Not mentioned, Naco-Cananea,
Sonora.

Lomas Coloradas
Formation Maastrichtian

ERNO 005: tooth.
Serrano-Brañas et al., 2014.

ERNO 006: tooth.

Tyrannosauridae SON-11, Naco-Cananea, Sonora. Cabullona Group.

Late
Campanian-
Late
Maastrichtian

Not given: 12 partial teeth (ERNO). Ramírez-Velasco, pers. obs., 2012.

Tyrannosauridae Not named, Fronteras, Sonora. Corral de Enmedio
Formation

Late
Campanian ERNO 8027: tooth. Duarte-Bigurra, 2013.

Tyrannosauridae Outcrops near Ojinaga, Ojinaga,
Chihuahua.

San Carlos
Formation Campanian Not given: not mentioned (?). Westgate et al., 2002a.

Table 3. List of bones of Tyrannosauridae.
Tabla 3. Lista de restos óseos de Tyrannosauridae.
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ornithomimid is CPC 16/237 which preserves caudal
vertebrae, a nearly complete hind limb, and articulat-
ed pubes (Fig. 6). 

González de León recently collected two dorsal
vertebrae from the Naco-Cananea area Sonora, inter-
preted as dorsal vertebrae near the sacrum and iden-
tified by the authors based on the presence of long
transverse process angled caudally and the lack of
pleurocels (Makovicky et al., 2004). One of us
(Hernández-Rivera) collected a weathered pedal pha-
lanx from Fronteras Sonora, identified as
ornithomimid based on the triangular lateral shape,
the deep lateral tip, and the triangular aspect in ante-
rior view (Ramirez-Velasco, 2012 pers. obs.).

In an unpublished thesis Aguillón-Martínez (2010)
described the specimen CPC 16/237 and named it as
Saltillomimus rapidus (nomen ex dissertatione); Fig.

6a) This species is still not formally described, and
according to the International Commission on
Zoological Nomenclature the new name of the
species is considered invalid. This new dinosaur need
a new name and new description in a scientific paper.
(Fig. 6a). 

Other ornithomimids described in an unpublished
thesis are cf. Ornithomimus (Aguillón-Martínez, 2010)
and Struthiomimus altus (Torres-Rodríguez, 2006;
Fig. 6b), however, its identification is questionable
because these are genera from northern North
America. Based on the evidence of strong regional-
ism in other dinosaurs groups (Zanno and Sampson,
2005; Zanno et al., 2011; Sampson et al., 2010;
Loewen et al., 2013) it is highly probable that the
southern ornithomimids represent a different species
than those of northern of North America.

Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Tyrannosauridae Parque Nacional Cañon de Santa
Elena, Ojinaga, Chihuahua. Aguja Formation Late

Campanian Not given: not mentioned (?). Westgate et al., 2002b.

Tyrannosauridae Anizul, Ocampo, Coahuila. Aguja Formation Late
Campanian Not given: tooth (IGM). Monroy-Mújica, 2009.

Tyrannosauridae Las Garzas, Ocampo, Coahuila. Aguja Formation Late
Campanian

Not given: tooth (IGM).
Monroy-Mújica, 2009.

Not given: tooth (IGM).

Tyrannosauridae Las Garzas, Ocampo, Coahuila. Aguja Formation Late
Campanian

IGM 6206: tooth.

Torres-Rodríguez, 2006; Torres-
Rodríguez et al., 2010.

IGM 6207: tooth.

IGM 6208: tooth.

IGM 6209: tooth.

Tyrannosauridae Not mentioned, Ocampo,
Coahuila. Aguja Formation Late

Campanian Not given: tooth (CPC). Rivera-Sylva et al., 2011c.

Tyrannosauridae West of El Carricito (same as
Jicoteas), Ocampo, Coahuila. Aguja Formation Late

Campanian CPC 320: tooth. Rivera-Sylva et al., 2009b.

Tyrannosauridae El Mezquite, Sabinas, Coahuila. Olmos Formation

Late
Campanian-
Early
Maastrichtian

IGM 6205: tooth.

Torres-Rodríguez, 2006; Torres-
Rodríguez et al., 2010.

IGM 6210: tooth.

IGM 6211: tooth.

IGM 6212: tooth.

Tyrannosauridae El Pantano, Ramos Arizpe,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian SEPCP 47/742: tooth. Aguillón-Martínez,  2010.

Tyrannosauridae Rancho Quintanilla, Ramos
Arizpe, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian Not given: not mentioned (CPC). Rivera-Sylva et al., 2011b.

Tyrannosauridae North of Saltillo, Saltillo,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian CPC 912: tooth and two hollow bones. Rivera-Sylva and Carpenter, 2014a.

Tyrannosauridae El Palmar, General Cepeda,
Coahuila

Cerro del Pueblo
Formation

Late
Campanian

Not given: caudal vertebra, fragments of the
ungual phalanges and tooth fragments
(CPC).

Rivera-Sylva and Carpenter, 2014a.

Tyrannosauridae La Parrita, General Cepeda,
Coahuila. Cerro del Pueblo Late

Campanian Not given: six teeth (CPC). Vivas-González, 2013.

Tyrannosauridae La Parrita, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

SEPCP 9/702: tooth.
Aguillón-Martínez, 2010.

SEPCP 9/728: tooth.

Tyrannosauridae Barranca de los Bonetes point 4,
Tuzantla, Michoacán.

Unnamed forma-
tion 

Early
Santonian Not given: tooth (IGM). Mariscal-Ramos, 2006; Ramírez-

Velasco, 2009.

Table 3. Continuation.
Tabla 3. Continuación.
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Torres-Rodríguez (2006) informally described sev-
eral phalanges and a manual ungual assigned to
indeterminate Theropoda from the El Palmar locality.
This material may be belong to the Family
Ornithomimidae because the manual ungual BENC
1/2-0066 with a reconstructed tip shows flat ventral
surfaces, deep grooves laterally, and is triangular
shaped in cross-section as in other ornithomimids
(pers. obs. Ramírez-Velasco, 2012). Torres-Rodríguez

(2006) noted the presence of a robust proximal flexor
tubercle with a marked transverse groove in the
ungual BENC 1/2-0066, which differs from other
ornithomimids (Fig. 6c).

Dromaeosauridae

The dromaeosaurids are characterized by long grasp-
ing hands, tails stiffened by long bony rods, and the
enormous retractable sickle-claw on the second toe of
the foot. They are found in the northern and southern
hemisphere, except India and Australia.

Fossils from this family have been found in El
Rosario Baja California (Hilton, 2003; Romo de Vivar,
2011), Ocampo, Ramos Arizpe and General Cepeda
Coahuila (Torres-Rodríguez, 2006; Monroy-Mujica,
2009; Aguillón-Martínez, 2010; Torres-Rodríguez et
al., 2010; Vivas-González, 2013; Fig. 7). The dro-
maeosaurids are represented by several isolated
teeth and some manual and pedal phalanges (Table
5).

Some described dromeosaurids are referred to
Dromaeosaurus sp. (Aguillón-Martínez, 2010),
Saurornitholestes langstoni (Torres-Rodríguez, 2006;
Monroy-Mújica, 2009; Torres-Rodríguez et al., 2010),
Saurornitholestes sp. (Torres-Rodríguez, 2006;
Aguillón-Martínez, 2010; Torres-Rodríguez et al.,
2010; Romo de Vivar, 2011), S. sp? A (Torres-
Rodríguez, 2006; Torres-Rodríguez et al., 2010), S. sp?
C (Torres-Rodríguez, 2006; Monroy-Mújica, 2009;
Torres-Rodríguez et al., 2010), and cf.
Saurornitholestes (Hilton, 2003). These dro-
maeosaurids are identified only by teeth, and accord-
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Figure 4. Skeletal drawings of Tyrannosaurids from Baja California, showing the elements found. a. Labocania anomala IGM 5307. b.
Indeterminated tyrannosauridae IGM 6130 (silhouette modified from Teratophoneus courtesy of Scott Haartman).
Figura 4. Dibujos de esqueletos de Tyrannosáuridos de Baja California, mostrando los elementos hallados. a. Labocania anomala IGM
5307. b. Tyrannosáurido indeterminado IGM 6130 (silueta modificada de Teratophoneus cortesía de Scott Haartman).

Figure 5. Map of Mexico indicating areas with Ornithomimidae
remains (see Table 4) Abbreviations: B, Baja California; CO,
Coahuila; Fro, Fronteras; Gen, General Cepeda; Nac, Naco-
Cananea; Oca, Ocampo; Ram, Ramos Arizpe; S, Sonora; Sal,
Saltillo.
Figura 5. Mapa de México indicando las áreas con restos de
Ornithomimidae (ver Tabla 4). Abreviaturas: B, Baja California; CO,
Coahuila; Fro, Fronteras; Gen, General Cepeda; Nac, Naco-
Cananea; Oca, Ocampo; Ram, Ramos Arizpe; S, Sonora, Sal,
Saltillo.
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Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Unnamed ornitho-
mimid
(Saltillomimus
rapidus Aguillón-
Martínez, 2010;
nomen ex disserta-
tione)

La Majada, Saltillo, Coahuila. Cerro del Pueblo
Formation

Late
Campanian

CPC 16/237 (SEPCP): anterior and posterior
caudal vertebrae, both pubes, right femur,
right tibia, proximal end right fibula, distal
end left fibula, metatarsal II, III and IV, pha-
lanx of the digit II, III and IV, and pedal
ungual. 

Aguillón-Martínez, 2010; Rivera-Sylva
and Carpenter, 2014a.

SEPCP 16/219: metatarsal IV, phalanx of digit
II, III and IV.

SEPCP 16/221: manual ungual. 

Unnamed ornitho-
mimid
(Saltillomimus
rapidus Aguillón-
Martínez, 2010;
nomen ex disserta-
tione) 

La Parrita, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian SEPCP 9/770: distal end femur. Aguillón-Martínez, 2010; Rivera-Sylva

and Carpenter, 2014a.

Ornithomimidae South of San Diego, Baja
California. Unknown Late

Cretaceous Not given: not mentioned. Hernández-Rivera, 1997; Hilton, 2003.

Ornithomimidae SON-30, Naco-Cananea, Sonora Cabullona Group.

Late
Campanian-
Late
Maastrichtian

Not given: two dorsal vertebrae (ERNO). Ramírez-Velasco, pers. obs., 2012.

Ornithomimidae El Alamito, Fronteras, Sonora. Cabullona Group.

Late
Campanian-
Late
Maastrichtian

Not given: pedal phalanx (MPF). Ramírez-Velasco, pers. obs., 2012.

Ornithomimidae
(cf. Ornithomimus
sp. Marsh 1890)

El Pantano, Ramos Arizpe,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

SEPCP 47/771: rigth tibia.

Aguillón-Martínez, 2010.

SEPCP 47/772: left tibia.

SEPCP 47/773: proximal end femur.

SEPCP 47/774: two pedal phalanges.

SEPCP 47/775: two terminal manual pha-
langes.

SEPCP 47/776: tarsal.

Ornithomimidae Rancho Quintanilla, Ramos
Arizpe, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian Not given: not mentioned (CPC).

Rivera-Sylva et al., 2011b.

Ornithomimidae Agua de Mula, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

BENC 21/2-0006: pedal phalanx.

BENC 21/2-0010: ungual pedal.

BENC 21/2-0011: ungual pedal fragment. Torres-Rodríguez, 2006.

Ornithomimidae
(Struthiomimus
altus Lambe, 1902)

El Palmar, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian BENC 1/2-0081: distal end femur. Torres-Rodríguez, 2006.

Ornithomimidae El Palmar, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian BENC 1/2-0068: ungual pedal. Torres-Rodríguez, 2006.

Ornithomimidae
(Theropoda)

El Palmar, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

BENC 1/2-0042: caudal vertebra fragment.

Torres-Rodríguez, 2006; Ramírez-
Velasco, pers. obs., 2012.

BENC 1/2-0045: caudal vertebra fragment.

BENC 1/2-0053: caudal vertebra fragment.

BENC 1/2-0066: ungual manual fragment.

BENC 1/2-0069: phalanx fragment.

BENC 1/2-0070: manual phalanx.

BENC 1/2-0071: manual phalanx fragment.

BENC 1/2-0072: manual phalanx fragment.

BENC 1/2-0073: manual phalanx fragment.

BENC 1/2-0077: manual phalanx fragment.

Ornithomimidae La Parrita, General Cepeda,
Coahuila. Cerro del Pueblo Late

Campanian
Not given: ungual pedal and two caudal ver-
tebrae (CPC). Vivas-González, 2013

Table 4. List of bones of Ornithomimidae.
Tabla 4. Lista de restos óseos de Ornithomimidae.
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ing to Sullivam and Lucas (2006), and Larson and
Currie (2013), the insolated teeth are not reliable indi-
cators of species level without the associated of skele-
tal diagnostic material. We suggest that the teeth
referred to as Dromaeosaurus and Saurornitholestes
may represent another taxa with a phylogenetically
relationship close to these taxa.

Troodontidae

The troodontids are maniraptorans with similarities
to the dromaeosaurids, also having a sickle claw and
stiffened tail, and are phylogenetically related, form-
ing the clade Deinonychosauria. They differ from the
dromaeosaurids due to the presence of short arms
and small teeth with large denticles. They are found
in the northern hemisphere.

Troodontid fossils are found in the same areas as
the dromaeosaurids (Fig. 7). They are identified by
isolated teeth and one pedal phalanx (Table 6).

Some teeth have been assigned to Troodon sp.
(Torres-Rodríguez, 2006; Torres-Rodríguez et al., 2010;
Aguillón-Martínez, 2010) and cf. Troodon formosus
(Romo de Vivar, 2011), however, the discovery of
Talos sampsoni in southern North America (Zanno et
al., 2011), as well as the possibility that the material
assigned to Troodon formosus from Montana and
Alberta may belong to two different species (Paul,
2010), support the idea that the teeth of Mexican
troodontids belong to a distinct genus with phyloge-
netic affinity with Talos sampsoni or another
unknown taxa.

Avialae

The Avialae are the mesozoic birds closer to the true

Ramírez-Velasco, A. A. and Hernández-Rivera, R., 2015. Diversity of late cretaceous... Boletín Geológico y Minero, 126 (1): 63-108

78

Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Ornithomimidae Porvenir de Jalpa, General
Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: dorsal and caudal vertebrae, dis-
tal and proximal end metatarsals, distal end
femur, pedal phalanges (REG615PF).

Ramírez-Velasco, pers. obs., 2012.

Ornithomimidae Rincón Colorado site 029,
General Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian Not given: caudal vertebra (SEPCP). Ramírez-Velasco, pers. obs., 2012.

Ornithomimidae Rincón Colorado site 044,
General Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: caudal vertebrae (two articulated
and one insolated) and long bone fragment
(SEPCP).

Ramírez-Velasco, pers. obs., 2012.

Ornithomimidae Not mentioned, Coahuila Cerro del Pueblo
Formation

Late
Campanian

CPC 907: manual ungual.

Rivera-Sylva and Carpenter, 2014a.CPC 908: pedal ungual.

CPC 909: third phalanx of digit IV

Table 4. Continuation.
Tabla 4. Continuación.

Figure 6. Skeletal drawings of Ornithomimids from Coahuila,
showing the elements found. a. Saltillomimus rapidus (nomen ex
dissertatione) CPC 16/237. b. Composition of ornithomimids from
La Parrita: BENC 1/2-0042, 1/2-0081, 1/2-0045 and 1/2-0053. c.
Composition of ornithomimids from La Parrita and Agua de Mula:
BENC 1/2-0066, 1/2-0070 and 21/2-0010 (all silhouettes modified
from Ornithomimus Paul, 2010).
Figura 6. Dibujos de esqueletos de Ornithomímidos de Coahuila,
mostrando los elementos hallados. a. Saltillomimus rapidus
(nomen ex dissertatione) CPC 16/237 . b. Composición de ornito-
mímidos de la Parrita: BENC 1/2-0042, 1/2-0081, 1/2-0045 y 1/2-
0053. c. Composición de ornitomímidos de la Parrita y Agua de
Mula: BENC 1/2-0066, 1/2-0070 y 21/2-0010 (todas las siluetas modi-
ficadas de Ornithomimus Paul, 2010). 
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birds. They are characterized by a large anterior por-
tion of the illium and teeth without serrations.

The avialans has only been found in El Rosario
Baja California (Brodkorb, 1976; Hilton, 2003; Rivera-
Sylva and Carpenter, 2014a) and recently in Ocampo
Coahuila (Porras-Múzquiz et al., 2014; Fig. 8). They are
identified by fragmentary poscranial material (Table
7).

Alexornis antecedens was identified by one speci-
men with sparrow size, and represent the first an the
only know enantiornithine found in North America
(Fig. 9).

Porras-Múzquiz et al., (2014) described a humerus
and assigned to Ichthyornis dispar. This specimens
represent the first ornithurae reported to Mexico. 

Titanosauria

The titanosaurs are derived group of sauropods (long
necked dinosaurs) represented by a major radiation

Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Dromaeosaurinae
(Dromaeosaurus sp.
Matthew and Brown,
1922)

El Pantano, Ramos Arizpe,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian SEPCP 47/745: dentary tooth. Aguillón-Martínez, 2010.

Dromaeosaurinae
(Dromaeosaurus sp.
Matthew and Brown,
1922)

La Parrita, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian SEPCP 9/644: dentary tooth. Aguillón-Martínez, 2010.

Dromaeosaurinae
(Dromaeosaurus sp.
Matthew and Brown,
1922)

Las Águilas, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian SEPCP 61/729: pedal ungual. Aguillón-Martínez, 2010.

Saurornitholestinae
(cf. Saurornitholestes
sp. Sues, 1978)

Not mentioned, El Rosario,
Baja California. El Gallo Formation Late

Campanian

LACM 42637: tooth.

Hilton, 2003.LACM 42675: tooth.

LACM 42585: tooth.

Saurornitholestinae
(Saurornitholestes
sp. Sues, 1978)

Ros 51, El Rosario area, Baja
California. El Gallo Formation Late

Campanian Not given: tooth (IGM). Romo de Vivar, 2011.

Saurornitholestinae
(Saurornitholestes
langstoni Sues, 1978)

Anizul, Ocampo, Coahuila. Aguja Formation Late
Campanian Not given: tooth (IGM). Monroy-Mújica, 2009.

Saurornitholestinae
(Saurornitholestes
langstoni Sues, 1978)

Las Garzas, Ocampo, Coahuila. Aguja Formation Late
Campanian IGM 6201: tooth. Torres-Rodríguez, 2006; Torres-

Rodríguez et al., 2010.

Saurornitholestinae
(Saurornitholestes
langstoni Sues, 1978)

Las Garzas, Ocampo, Coahuila. Aguja Formation Late
Campanian Not given: tooth (IGM). Monroy-Mújica, 2009.

Saurornitholestinae
(Saurornitholestes n.
sp? A. Sankey et al.,
2005)

Las Garzas, Ocampo, Coahuila. Aguja Formation Late
Campanian IGM 6202: tooth. Torres-Rodríguez, 2006; Torres-

Rodríguez et al., 2010.

Saurornitholestinae
(Saurornitholestes n.
sp? C. Sankey et al.,
2005)

Las Garzas, Ocampo, Coahuila. Aguja Formation Late
Campanian

IGM 6203: tooth.
Torres-Rodríguez, 2006; Torres-
Rodríguez et al., 2010.

Not given: tooth.

Table 5. List of bones of Dromaeosauridae.
Tabla 5. Lista de restos óseos de Dromaeosauridae.

Figure 7. Map of Mexico indicating areas with Deinonychosauria
remains (pertain to Dromaeosauridae and Troodontidae) (see
Tables 5 and 6). Abbreviations: B, Baja California; CO, Coahuila;
Gen, General Cepeda; Oca, Ocampo; Ram, Ramos Arizpe; Ros,
Rosario.
Figura 7. Mapa de México indicando las áreas con restos de
Deinonychosauria (dromaeosauridae y troodontidae) (ver Tablas 5
y 6). Abreviaturas: B, Baja California; CO, Coahuila; Gen, General
Cepeda; Oca, Ocampo; Ram, Ramos Arizpe; Ros, Rosario.
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of Cretaceous taxa found worldwide. In North
America, the titanosaurs persisted in lesser numbers
into the Early Cretaceous, disappearing from the fos-
sil record in the Cenomanian and reappearing at the
end of the Cretaceous (Maastrichtian age; D�Emic et
al., 2010). They are characterized by their wide stance,
flared hips, the phalanges lost on their hands, and in
some of them, the presence of osteoderms. 

The titanosaur material comes from Manuel
Benavides (Montellano-Ballesteros, 2003; Rivera-
Sylva et al., 2006a; Montaño et al., 2009) and an
unknown region of Chihuahua (Rivera-Sylva and
Carpenter, 2014a; Fig. 10). Their fossil record consists
of weathered vertebrae and hind limbs (Table 8).
Rivera-Sylva and Carpenter (2014a) mention verte-
brae, femur, fragmentary tibia and ulna from an unde-
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Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Saurornitholestinae
(Saurornitholestes n.
sp? C. Sankey et al.,
2005)

Las Garzas, Ocampo, Coahuila. Aguja Formation Late
Campanian Not given: tooth. Monroy-Mújica, 2009.

Saurornitholestinae
(Saurornitholestes
sp. Sues, 1978)

Las Garzas, Ocampo, Coahuila. Aguja Formation Late
Campanian

IGM 6199: tooth fragment.
Torres-Rodríguez, 2006; Torres-
Rodríguez et al., 2010.

IGM 6200: tooth fragment.

Saurornitholestinae
(Saurornitholestes
sp. Sues, 1978)

La Parrita, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

SEPCP 9/624: tooth.

Aguillón-Martínez, 2010.

SEPCP 9/626: manual ungual.

SEPCP 9/700: tooth.

SEPCP 9/725: pedal ungual.

SEPCP 9/726: manual ungual.

SEPCP 9/731: manual ungual.

Dromaeosauridae El Rosario area, Baja
California. El Gallo Formation Late

Campanian LACM 58010: tooth. Hilton, 2003.

Dromaeosauridae Not mentioned, Ocampo,
Coahuila. Aguja Formation Late

Campanian CPC 911: pedal phalanx. Rivera-Sylva and Carpenter, 2014a.

Dromaeosauridae La Parrita, General Cepeda,
Coahuila. Cerro del Pueblo Late

Campanian Not given: tooth (CPC). Vivas-González, 2013

Table 5. Continuation.
Tabla 5. Continuación.

Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Troodontidae (cf.
Troodon formosus
Leidy, 1856)

Ros 51, El Rosario, Baja
California. El Gallo Formation Late

Campanian

Not given: tooth (IGM).
Romo de Vivar, 2011.

Not given: tooth (IGM).

Troodontidae El Pelillal, Ramos Arizpe,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian IGM 7710: pedal phalanx Rodríguez-de la Rosa and Cevallos-

Ferriz, 1998.

Troodontidae
(Troodon sp. Leidy,
1856)

Las Garzas, Ocampo, Coahuila. Aguja Formation Late
Campanian IGM 6204: tooth. Torres-Rodríguez, 2006; Torres-

Rodríguez et al., 2010.

Troodontidae
(Troodon sp. Leidy,
1856)

La Parrita, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian SEPCP 9/778: tooth. Aguillón-Martínez, 2010.

Table 6. List of bones of Troodontidae.
Tabla 6. Lista de restos óseos de Troodontidae.

Figure 8. Map of Mexico indicating area with Avialae remains (see
Table 7). Abbreviations: B, Baja California; CO, Coahuila; Oca,
Ocampo; Ros, El Rosario.
Figura 8. Mapa de México indicando el área con restos de Avialae
(ver Tabla 7). Abreviaturas: B, Baja California; CO, Coahuila; Oca,
Ocampo; Ros, El Rosario.
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scribed titanosaur on display in the Museo de
Paleontología de Delicias, in Chihuahua. They
referred the material tentatively to Alamosaurus san-
juanensis based on the similarity of their dorsal ver-
tebrae. However, A. sanjuanensis is only known for
maastrichtian deposits (Paul, 2010), making the iden-
tification questionable. 

D’Emic et al., (2010) challenged the assignation of
the titanosaur vertebrae described by Montellano-
Ballesteros (2003), as the material cannot be reliably
identified and differentiated as Titanosauria or
hadrosaur. According to the evidence provided by
D’Emic et al., (2010), it seems that the Mexican mate-
rial assigned to Titanosauria from Campanian age
may be wrongly dated or identified. All the Mexican
Titanosauria requires more detailed description and
comparison with other sauropods to confirm its pres-
ence in the Campanian age of southern North
America.
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Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Alexornis
antecedens
Brodkorb, 1976

Soutwest of El Rosario, El
Rosario, Baja California.

La Bocana Roja
Formation

Early
Campanian

IGM 2900 (LACM 33212): Fragments of left
scapula and coracoid, right ulna, left femur
and right tibiotarsus.

Brodkorb, 1976; Hilton, 2003; Ramírez-
Velasco, pers. obs., 2012; Rivera-Sylva
and Carpenter, 2014a.

Ichthyornis dispar
Marsh, 1872 Piedritas, Ocampo, Coahuila Austin Group

Late Coniacian-
Early
Campanian

MUZ 689: right humerus in a slab and count-
er slab. Porras-Múzquiz et al., 2014.

Table 7. List of bones of Enanthiornithe.
Tabla 7. Lista de restos óseos de Enanthiornithe.

Figure 9. Skeletal drawing of Alexornis antecedens IGM 2900 from
Baja California, showing the elements found (the grey elements
represent the missing parts of bones).
Figura 9. Dibujo del esqueleto de Alexornis antecedens IGM 2900
de Baja California, mostrando los elementos hallados (los elemen-
tos de color gris representan las secciónes perdidas de los huesos).

Ankylosauria

The ankylosaurs are a group characterized by armour
fused to the skull roof, the rings of fused armour or
osteoderms in the neck, smaller scuted osteoderms
over the back and a broad hip region. The
Ankylosauria are divided into two or three families
depending on the author, the ankylosaurids, the
nodosaurids and the enigmatic polacanthids, which
are distinguished by the form of their armour. The
Ankylosauridae possess a band of cone-like osteo-
derms arranged in transverse rows with a globular
tail club, The Nodosauridae show low-keeled neck
plates and spikes along the side of the body. The
Polacanthidae have triangular spiny plates along the
side of the body and armour plate over the pelvis. 

Ankylosaurs are found in El Rosario Baja California
(Morris, 1967, Hilton, 2003; Martínez-Díaz, 2011;

Figure 10. Map of Mexico indicating areas with Titanosauria
remains (see Table 8). Abbreviations: CH, Chihuahua; Man, Manuel
Benavides.
Figura 10. Mapa de México indicando el área con restos de
Titanosauria (ver Tabla 8). Abreviaturas: CH, Chihuahua; Man,
Manuel Benavides.
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Rivera-Sylva et al., 2011), Manuel Benavides and
Aldama Chihuahua (Martínez-Díaz, 2011; Rivera-Sylva
et al., 2011a), Ocampo, Sabinas, General Cepeda and
Saltillo Coahuila (Meyer et al., 2005; Rivera-Sylva and
Espinoza-Chávez, 2006; Martínez-Díaz, 2011;
Martínez-Díaz and Montellano-Ballesteros, 2011;
Rivera-Sylva et al., 2008, 2009b, 2011a; pers. obs.
Ramírez-Velasco, 2012; Rivera-Sylva and Carpenter
2014b; Figure 11). They are identified mainly by
osteoderms and one tooth. Only the nodosaurids CPC
272 and CPC 273 are represented by associated osteo-
derms with fragments of postcranial material (Fig. 12;
Table 9). 

One of us (Ramírez-Velasco) found new material
probably belonging to ankylosaurids, including a
robust phalanx with latero-ventrally rounded process
from General Cepeda (like the phalanx illustrated by
Johnson, 2009), a metatarsal with the same process
from Saltillo, and a weathered conical osteoderm
with concave ventral surfaces associated with a
femur fragment from Parras de la Fuente Coahuila
(Ramírez-Velasco, 2011 pers. obs.)

The Mexican ankylosaurids have been identified
as Ankylosauridae (Rivera-Sylva and Espinoza-
Chávez, 2006) and mostly Nodosauridae (Martínez-
Díaz, 2011; Rivera-Sylva et al., 2011a; Fig. 10). Some
nodosaurid material has been referred to as
Edmontonia sp. (Rivera-Sylva et al., 2008, 2009) and
later reassigned to Nodosauridae indet (Rivera-Sylva
et al., 2011a) and one osteoderm to cf. Panoplosaurus
(Martínez-Díaz, 2011; Martínez-Díaz and Montellano-
Ballestero, 2011). The identification of Edmontonia
and Panoplosaurus only from osteoderms is quite
risky, as it has currently been observed that in the
specimens considered as Euoplocephalus. According
to Arbour and Currie (2013) the Euoplocephalus spec-
imens belong to four genera, differing in their
arrangement of the skull armour, the shape of the
medial osteodermal ring and the tail club knob shape,
indicating that the assignment of only isolated osteo-
derms to a taxon may be problematic, making the
identification for the Mexican material questionable.

Pachycephalosauridae

The pachycephalosaurs are a family characterized by
bipedal dinosaurs with a thickened skull roof, forming
in some cases a dome, the stiffening of the tail by
interlocking tendons, and the spinal column with dis-
tinctive tongue-and-groove articulation for rigidity
their backs. They are found in the northern North
America and Asia. 

Recently Rivera-Sylva et al., (2010) mentioned and

Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Titanosauria Altares, Manuel Benavides,
Chihuahua. Aguja Formation Late

Campanian Not given: right tibia (INEGI). Rivera-Sylva et al., 2006a; Ramírez-
Velasco, pers. obs., 2012.

Titanosauria Cri-cri, Manuel Benavides,
Chihuahua. Aguja Formation Late

Campanian IGM 6080: caudal vertebrae. Montellano-Ballesteros, 2003.

Titanosauria Pico de Pato, Manuel Benavides,
Chihuahua. Aguja Formation Late

Campanian
Not given: distal end tibia and femur frag-
ments (IGM-MG). Montaño et al., 2009. 

Titanosauria Not mentioned, Chihuahua. Javelina Formation Maastrichtian Not given: vertebrae, right femur, proximal
fragment of a tibia and one ulna (MPD) Rivera-Sylva and Carpenter, 2014a.

Table 8. List of bones of Titanosauria.
Tabla 8. Lista de restos óseos de Titanosauria.

Figure 11. Map of Mexico indicating areas with Ankylosauria
remains (see Table 9). a. Nodosauridae. b. Ankylosauridae, c. inde-
terminate Ankylosauria. Abbreviations: Ald, Aldama; B, Baja
California; CH, Chihuahua; CO, Coahuila; Ere, Eréndira; Gen,
General Cepeda; Man, Manuel Benavides; Oca, Ocampo; Par,
Parras de la Fuente; Ros, Rosario; Sab, Sabinas; Sal, Saltillo.
Figura 11. Mapa de México indicando las áreas con restos de
Ankylosauria (ver Tabla 9). a. Nodosauridae. b. Ankylosauridae, c.
Ankylosauria indeterminados. Abreviaturas: Ald, Aldama; B, Baja
California; CH, Chihuahua; CO, Coahuila; Ere, Eréndira, Gen,
General Cepeda; Man, Manuel Benavides; Oca, Ocampo; Par,
Parras de la Fuente; Ros, Rosario; Sab, Sabinas, Sal, Saltillo.
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Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Nodosauridae El Jabón creek, Eréndira, Baja
California. El Gallo Formation Late

Campanian UABC FCM 2625: tooth. Rivera-Sylva et al., 2011a; Martínez-
Díaz, 2011.

Ankylosauria Not mentioned, Aldama,
Chihuahua.

San Carlos
Formation

Early
Campanian

Not given: two vertebrae and metatarsal
(CPC). Rivera-Sylva et al., 2011a.

Nodosauridae Altares, Manuel Benavides,
Chihuahua. Aguja Formation Late

Campanian Not given: osteoderm (IGM). Martínez-Díaz, 2011.

Nodosauridae Icoteas, Manuel Benavides,
Chihuahua. Aguja Formation Late

Campanian Not given: osteoderm (IGM). Martínez-Díaz, 2011.

Nodosauridae (cf.
Panoplosaurus sp.
Lambe, 1919)

El Rebaje, Ocampo, Coahuila. Aguja Formation Late
Campanian Not given: osteoderms (IGM). Martínez-Díaz, 2011; Martínez-Díaz

and Montellano-Ballesteros, 2011.

Nodosauridae El Rebaje, Ocampo, Coahuila. Aguja Formation Late
Campanian Not given: three osteoderms (IGM). Martínez-Díaz, 2011.

Nodosauridae South of San Miguel, Ocampo,
Coahuila. Pen Formation Campanian

CPC 272: dorsal and caudal vertebra, distal
end humerus, partial ulna, distal end femur,
rib fragment and osteodermal spine.

Rivera-Sylva et al., 2011a.

Nodosauridae West of El Carricito (previously
Las Jicoteas), Ocampo, Coahuila. Aguja Formation Late

Campanian

CPC 273: two caudal vertebrae, cervical rib,
ribs fragments, illium fragment, proximal
end tibia and femur, 13 osteoderms, proxi-
mal end scapula and bones fragments.

Rivera-Sylva et al., 2008, 2009b,
2011a; Rivera-Sylva and Carpenter,
2014b.

Nodosauridae El Pelillal, Saltillo, Coahuila. Cerro del Pueblo
Formation

Late
Campanian CPC 275: caudal vertebra. Rivera-Sylva et al., 2011a.

Nodosauridae La Parrita, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian Not given: two osteoderms (IGM). Martínez-Díaz, 2011.

Nodosauridae La Parrita, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian BENC 3/4-0001: tooth. Martínez-Díaz, 2011.

Ankylosauridae La Rosa, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

BENC 1/4-0001: osteoderm.

Rivera-Sylva and Espinoza-Chávez,
2006.

BENC 1/4-0002: osteoderm.

BENC 1/4-0003: osteoderm.

BENC 1/4-0004: osteoderm.

Ankylosauria Not mentioned, El Rosario, Baja
California El Gallo Formation Late

Campanian IGM (LACM 29000): osteoderm. Morris, 1967; Hilton, 2003.

Ankylosauria Not mentioned, Sabinas,
Coahuila. Olmos Formation

Late
Campanian-
Early
Maastrichtian

Not given: femur (PASAC?). Meyer et al., 2005.

Ankylosauria Cañon del Oso, Saltillo,
Coahuila. Olmos Formation

Late
Campanian-
Early
Maastrichtian

Not given: metatarsal fragment (IGM). Ramírez-Velasco, pers. obs., 2012.

Ankylosauria Rojas I, General Cepeda,
Coahuila. 

Cerro del Pueblo
Formation

Late
Campanian- Not given: phalanx (IGM). Ramírez-Velasco, pers. obs., 2012.

Ankylosauria Dinosaurio Armado, Parras de la
Fuente, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: osteoderm? (IGM).
Ramírez-Velasco, pers. obs., 2012.

Not given: femur fragment (IGM).

Table 9. List of bones of Ankylosauria.
Tabla 9. Lista de restos óseos de Ankylosauria.

Figure 12. Skeletal drawings of Nodosaurids from Coahuila, showing the diagnostic elements. a. Indeterminated nodosaurid CPC 272. b.
Indeterminated nodosaurid CPC 273, in dorsal view (all silhouettes modified from Edmontonia Paul, 2010).
Figura 12. Dibujos de esqueletos de Nodosáuridos de Coahuila, mostrando los elementos diagnósticos. a. Nodosáurido indeterminado
CPC 272. b. Nodosáurido indeterminado CPC 273 en vista dorsal (todas las siluetas modificadas de Edmontonia Paul, 2010).
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later illustrated and described (Rivera-Sylva and
Carpenter, 2014b) a tooth crown from Ocampo
Coahuila (Fig. 13; Table 10). This tooth crown proba-
bly represents the first pachycephalosauria material
from Mexico, but the marked central ridges in labial
view, the presence of central ridge in ligual view, and
the marked cingulum differ from the descriptions of
other pachycephalosaurid teeth (Brown and
Schlaikjer, 1943; Bakker et al., 2006). These findings
suggest that this may represent a new pachy-
cephalosaurid with unusual characters or an unde-
scribed ornithischian.

Ceratopsidae

The ceratopsids familly are a subgroup found in
Upper Cretaceous strata in North America. They are
characterized by densely packed rows of teeth, a large
supraorbital horn core, and an elongated frill with
marginal little horns called epoccipitals. The ceratop-
sids are divided into two subgroups, the cen-
trosaurines and chasmosaurines. The Centrosaurinae
are characterized by a greatly enlarged nose and
robust epoccipitals horns over the tip of the frill. The
Chasmosaurinae differed form the centrosaurines by

an enlarged front tip of the upper snout and small tri-
angular epoccipitals along the side of the frill.

The ceratopsid come from El Rosario Baja
California (Hernández-Rivera, 1997), Naco-Cananea
and Fronteras Sonora (Lucas and González-León,
1996; pers. obs. Ramírez-Velasco, 2012), Aldama,
Ojinaga and Manuel Benavides Chihuahua (Andrade-
Ramos et al., 2002; Andrade-Ramos, 2003; Westgate
et al., 2002a, 2002b; pers. obs. Ramírez-Velasco, 2012;
Rivera-Sylva and Carpenter, 2014b), Ocampo,
Sabinas, Hipólito, Saltillo, General Cepeda, Parras de
la Fuente and Sierra Mojada Coahuila (Janensch,
1926; Murray et al., 1960; Ojeda-Rivera et al., 1968;
Silva-Bárcenas, 1969; Hernández-Rivera et al., 1995;
Hernández-Rivera and Delgado-de Jesús, 1999;
Hernández-Rivera, 2007; Lund et al., 2007; Rivera-
Sylva et al., 2007, 2011b; Aguillón-Martínez, 2010;
Loewen et al., 2010; Porras-Múzquiz and Lehman,
2011; Rodríguez-de la Rosa, 2011; pers. obs. Ramírez-
Velasco, 2012; Rivera-Sylva and Carpenter, 2014b; Fig.
14). They are identified by isolated postcranial ele-
ments, such as caudal, sacral and some dorsal verte-
brae, scapula, femur, tibia fragment, humerus frag-
ment, ulna fragment, pelvic fragments, metatarsals,
phalanges, and cranial elements such as squamosal
and supraorbital hornecore (Tables 11-13). The
Coahuilaceratops magnacuerna, cf. Chasmosaurus,
the chasmosaurinae CPC 278 and centrosaurinae
from Ocampo and Aldama are represented by associ-
ated cranial and poscranial material (Fig. 15; Tables
12-13).

We have identified some ceratopsian bones in the
paleontological collections, from Fronteras Sonora,
Manuel Benavides and Aldama from Chihuahua,
Ocampo, Sabinas, General Cepeda, Saltillo and
Parras de la Fuente of Coahuila (Ramirez-Velasco,
2012 pers obs.). The ceratopsid caudal vertebrae
found in the collections were identified by the pres-
ence of cylindrical transverse processes, rounded
centra in anterior view and the present of parapophy-
ses under the transverse processes (Johnson, 2009).
Some appendicular bones were identified by the
antero-posteriorly compressed shaft and the rugouse
articular surface  (Ramirez-Velasco, 2012 pers obs.).

Jannesch (1926) described a squamosal, vertebra,
femur and other bones with catalogue number MB.R.

Figure 13. Map of Mexico indicating areas with
Pachycephalosauridae remains (see Table 10). Abbreviations: CO,
Coahuila; Oca, Ocampo.
Figura 13. Mapa de México indicando el área con restos de
Pachycephalosauridae (ver Tabla 10). Abreviaturas: CO, Coahuila;
Oca, Ocampo.

Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Pachycephalosauri
dae

Near La Salada, Ocampo,
Coahuila. Aguja Formation Late

Campanian CPC 538: tooth. Rivera-Sylva et al., 2010; Rivera-Sylva
and Carpenter, 2014b.

Table 10. List of bones of Pachycephalosauridae.
Tabla 10. Lista de restos óseos de Pachycephalosauridae.
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1926, identified as ceratopsid. Rivera-Sylva and
Carpenter (2014b) recently re-examined a cast of the
squamosal fragment MB.R. 1926 and reinterpreted as
a left ilium fragment from hadrosaur due to the pres-
ence of the sacral facets and the lower surface of the
preacetabular process. However, the interpretation of
the “squamosal” MB.R. 1926 as a hadrosaurid does
not match the morphology of the illium of other
hadrosaurs (pers. obs. Ramírez-Velasco, 2014). The
facets of the sacral vertebrae in other hadrosauridae
are placed under the dorsal border near the central
area of the ilium body and not in the dorsal border
(Rivera-Sylva and Carpenter, 2014b, Figure 10.8).
Furthermore, MB.R. 1926 in lateral view shows a
supraacetabular process robust, long and straight,
similar to some basal hadrosauroids and ceratopsids.
The supraacetabular process in hadrosaurids is
placed in the middle section of the illium body, with
borders decreasing anterioriorly and posteriorly. On
the basis of these arguments we agree with the inter-
pretation of the squamosal bone by the ilium frag-
ment by Rivera-Sylva and Carpenter (2014b), but sug-
gest keeping its identification as a ceratopsid. 

Some of the Mexican ceratopsids are identified as
centrosaurines and chasmosaurines. The
Centrosaurines are found in Chihuahua (Rivera-Sylva
and Carpenter, 2014b) and Coahuila (Murray et al.,
1960; Loewen et al., 2010; Rivera-Sylva et al., 2011;
pers. obs. Hernández-Rivera, 2012; Table 12). Rivera-
Sylva and Carpenter (2014b) mentioned two skele-
tons of undescribed chasmosaurines from a private
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Figure 14. Map of Mexico indicating areas with Ceratopsidae
remains (see Tables 11-13). a. indeterminate Ceratopsidae. b.
Centrosaurinae. c. Chasmosaurinae. Abbreviations: Ald, Aldama;
B, Baja California; CH, Chihuahua; CO, Coahuila; Fro, Fronteras;
Gen, General Cepeda; Hip, Hipólito; Man, Manuel Benavides; Nac,
Naco-Cananea; Oca, Ocampo; Oji, Ojinaga; Par, Parras de la Fuente;
Ros, Rosario; S, Sonora; Sab, Sabinas; Sal, Saltillo; Sie, Sierra
Mojada.
Figura 14. Mapa de México indicando las áreas con restos de
Ceratopsidae (ver Tablas 11-13). a. Ceratopsidae indeterminados.
b. Centrosaurinae. c. Chasmosaurinae. Abreviaturas: Ald, Aldama;
B, Baja California; CH, Chihuahua; CO, Coahuila; Fro, Fronteras;
Gen, General Cepeda; Hip, Hipólito, Man, Manuel Benavides; Nac,
Naco-Cananea; Oca, Ocampo; Oji, Ojinaga; Par, Parras de la Fuente,
Ros, Rosario; S, Sonora; Sab, Sabinas; Sal. Saltillo; Sie, Sierra
Mojada.

Table 11. List of bones of Ceratopsidae.
Tabla 11. Lista de restos óseos de Ceratopsidae.

Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Ceratopsidae Near Village La Bocana, El
Rosario, Baja California. Gallo Formation Late

Campanian Not given: fragments of frill (?). Hernández-Rivera et al., 1997.

Ceratopsidae “El Álamo”, Fronteras, Sonora Cabullona Group.

Late
Campanian-
Late
Maastrichtian

Not given: caudal vertebra (MPF).

Ramírez-Velasco, pers. obs., 2012.Not given: caudal vertebrae and fragments
(MPF).

Not given: caudal vertebra (MPF).

Ceratopsidae El Alamito, Fronteras, Sonora Cabullona Group.

Late
Campanian-
Late
Maastrichtian

Not given: proximal end femur (MPF). Ramírez-Velasco, pers. obs., 2012.

Ceratopsidae Locality 30, Naco-Cananea ,
Sonora.

Lomas Coloradas
Formation Maastrichtian ERNO 314: vertebra. Lucas and González-León, 1996.

Ceratopsidae Locality 6, Naco-Cananea ,
Sonora.

Corral de Enmedio
Formation

Late
Campanian Not given: vertebra (ERNO). Lucas and González-León, 1996.

Ceratopsidae SON-14, Naco-Cananea, Sonora Cabullona Group.

Late
Campanian-
Late
Maastrichtian

Not given: vertebra and phalanx (ERNO). Ramírez-Velasco, pers. obs., 2012.

Ceratopsidae Not named, Aldama, Chihuahua.
San Carlos
Formation / Ojinaga
Formation

Campanian
Not given: scapula, dorsal vertebrae,
metatarsal and other unprepared bones
(IGM).

Ramírez-Velasco, pers. obs., 2013.
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collection (on display in the Museo del Mamut,
Chihuahua). We observed one of them and represents
a chimeric skeleton composed of hadrosaurid and
ceratopsid material (pers. obs. Hernández-Rivera,
2012). However, the cranial material of them formed
by a subrectangular complete frill with large and oval
parietal fenestrae and the robust supraorbital horn-
core resembles like as the cranial material of

Nasutoceratops (Sampson et al., 2014). This
Nasutoceratops-like centrosaurine from the private
colletion of Chihuahua requires a detailed study to
confirm these observations or to discover another
skeleton of the same indeterminate taxa. Other cen-
trosaurine material was collected in Hipólito and
identified by Wilson and Colbert (Murray et al., 1960)
as Monoclonius. This genus is now considered
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Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Ceratopsidae Not mentioned, Ojinaga,
Chihuahua

San Carlos
Formation Campanian Not given: not mentioned (?). Westgate et al., 2002a.

Ceratopsidae Outcrops near Ojinaga, Ojinaga,
Chihuahua.

San Carlos
Formation Campanian Not given: not mentioned (?). Westgate et al., 2002a.

Ceratopsidae Altares, Manuel Benavides,
Chihuahua. Aguja Formation Late

Campanian

Not given: dorsal vertebra (IGM).
Ramírez-Velasco, pers. obs., 2012.

Not given: caudal vertebra (IGM).

Ceratopsidae
(Nodosauridae)

Altares, Manuel Benavides,
Chihuahua. Aguja Formation Late

Campanian Not given: caudal vertebra (IGM). Martínez-Díaz, 2011; Ramírez-Velasco,
pers. obs., 2012.

Ceratopsidae Icoteas, Manuel Benavides,
Chihuahua. Aguja Formation Late

Campanian Not given: two phalanx and vertebra (IGM). Ramírez-Velasco, pers. obs., 2012.

Ceratopsidae Álamos de Márquez, Ocampo,
Coahuila. Aguja Formation Late

Campanian Not given: distal end tibia (IGM). Ramírez-Velasco, pers. obs., 2012.

Ceratopsidae Dueto Miseria, Ocampo,
Coahuila. Aguja Formation Late

Campanian Not given: caudal vertebra (IGM). Ramírez-Velasco, pers. obs., 2012.

Ceratopsidae Las Garzas, Ocampo, Coahuila. Aguja Formation Late
Campanian Not given: right femur (IGM). Ramírez-Velasco, pers. obs., 2012.

Ceratopsidae La Salada, Ocampo, Coahuila. Aguja Formation Late
Campanian Not given: not mentioned (CPC). Rivera-Sylva et al., 2007.

Ceratopsidae Near Múzquiz, Sabinas,
Coahuila. Olmos Formation

Late
Campanian-
Early
Maastrichtian

MUZ 310: distal end humerus. Porras-Múzquiz and Lehman, 2011.

Ceratopsidae Nueva Rosita, Sabinas, Coahuila. Olmos Formation

Late
Campanian-
Early
Maastrichtian

Not given: vertebrae fragment (IGM). Ramírez-Velasco, pers. obs., 2012.

Ceratopsidae Ejido Puebla, Saltillo, Coahuila. Cerro del Pueblo
Formation

Late
Campanian Not given: metatarsal (SEPCP). Ramírez-Velasco, pers. obs., 2012.

Ceratopsidae Loma del Aire, Saltillo, Coahuila. San Miguel
Formation

Late
Campanian Not given: caudal vertebra (IGM). Ramírez-Velasco, pers. obs., 2012.

Ceratopsidae Cerro de los Dinosaurios M6,
General Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian Not given: femur (IGM-MG). Hernández-Rivera, 1997; Ramírez-

Velasco, pers. obs., 2012.

Ceratopsidae La Parrita, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

SEPCP 9/699: tooth.
Aguillón-Martínez, 2010.

SEPCP 9/785: tooth.

Ceratopsidae Rincón Colorado HB quarry,
General Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian Not given: squamosal fragment (IGM-MG). Ramírez-Velasco, pers. obs., 2012.

Ceratopsidae Rojas II, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian-
Late
Maastrichtian

Not given: metacarpal (IGM). Ramírez-Velasco, pers. obs., 2012.

Ceratopsidae Presa San Antonio, Parras de la
Fuente, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: serie sacral vertebrae, two proxi-
mal end femora and proximal end ulna
(IGM-MG).  

Ramírez-Velasco, pers. obs., 2012.

Ceratopsidae
(Hadrosauridae)

Hacienda de Movano, Sierra
Mojada, Coahuila. Uknown Early

Maastrichtian

MB.R.1929: rigth squamosal fragment (or
ilium fragment), caudal vertebra, large sec-
tion of femur and two undeterminated frag-
ments.

Janensch, 1926; Rivera-Sylva and
Carpenter, 2014b; Ramírez-Velasco,
pers. obs., 2012.

Ceratopsidae Southeastern part of Coahuila,
Unknown.

Cerro del Pueblo
Formation

Late
Campanian Not given: fragments of frill (?). Hernández-Rivera et al., 1995.

Ceratopsidae Southwest of La Esmeralda,
Sierra Mojada, Coahuila. Uknown Early

Maastrichtian

CPC 906: three fused sacral vertebrae, two
caudal vertebrae and distal end of rigth
femur.

Rivera-Sylva and Carpenter, 2014b;
Ramírez-Velasco, pers. obs., 2013.

Table 11. Continuation.
Tabla 11. Continuación.
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Table 12. List of bones of Centrosaurinae.
Tabla 12. Lista de restos óseos de Centrosaurinae.

invalid by Sampson et al., (1997) and Frederickson
and Tumarkin-Deratzian, (2014) and reassigned to
Centrosaurus. The Hipólito specimen probably repre-
sents a distinct taxa, because Centrosaurus has only
been collected in Alberta Canada (Paul, 2010). 

The Chasmosaurinaes from Chihuahua are
referred to Agujaceratops mariscalensis (Andrade-
Ramos et al., 2002; Andrade-Ramos, 2003), cf. A.
mariscalensis (Westgate et al., 2002b) and indetermi-
nate chasmosaurines (Table 13). Some chas-

mosaurines from Coahuila are referred to A.
mariscalensis (Rivera-Sylva and Carpenter, 2014b)
and cf. Chasmosaurus sp. (Ojeda-Rivera et al., 1968)
and one was named as Coahuilaceratops magnacuer-
na (Loewen et al., 2010).

The material referred to as A. mariscalensis prob-
ably belongs to these taxa because the Mexican
remains are from the same formation as the holotype
(Lehman, 1989), however the fragmentary nature for
the cranial material is not sufficient to accept or
refuse this assignment. Ojeda-Rivera et al., (1968)
referred the cranial and poscranial material to cf.
Chasmosaurus, but it may represent a distinct taxa,
because Chasmosaurus has only been collected in
Alberta (Paul, 2012) and the North American taxa
show marked endemism (Sampson et al., 2010; 2014).

Basal Hadrosauroidea

The hadrosauroids represent the most advanced
ornithopods. This clade includes the derived iguan-
odontians with a mosaic characters and the true duck-
billed hadrosaurs. They are characterized by numer-
ous, more densely packed teeth and the reduction or
loss of the thumb on their hand. The basal forms are
found in the northerm hemisphere and some from
South America. 

The hadrosauroids come from Barranca Los
Bonetes, Michoacán (Ramírez-Velasco et al., 2012;
Figure 16). They are represented by caudal, sacral,
dorsal and cervical vertebrae, some long bones and
little cranial material. The best material, with associ-
ated cranial and postcranial material was named as
Huehuecanauhtlus tiquichensis (Ramirez-Velasco et
al., 2012; Table 14). Bennammi et al., (2005) men-
tioned a tibia referred to hadrosauridae, but Ramírez-
Velasco et al., (2014) suggest that it probably repre-
sents a hadrosauroid. Mariscal-Ramos (2006) and

Figure 15. Skeletal drawings of Ceratopsids from Coahuila (a-c, e-f)
and Chihuahua (d), showing the elements found. a. Indeterminated
Centrosaurinae CPC 279. b. Indeterminated Chasmosaurinae MUZ
309. c. Indeterminated Chasmosaurinae CPC 278. d. Agujaceratops
mariscalensis (with no catalogue number from IGM). e.
Coahuilaceratops magnacuerna CPC 276. f. C. magnacuerna CPC
277 (silhouettes modified from Centrosaurus, Chasmosaurus and
Pentaceratops from Paul, 2010 and Agujaceratops from Sampson
et al., 2010).
Figura 15. Dibujos de esqueletos de Ceratópsidos de Coahuila (a-c,
e-f) y Chihuahua (d), mostrando los elementos hallados. a.
Centrosaurinae indeterminado CPC 279. b. Chasmosaurinae inde-
terminado MUZ 309. c. Chasmosaurinae indeterminado CPC 278. d.
Agujaceratops mariscalensis (sin número de catálogo de IGM). e.
Coahuilaceratops magnacuerna CPC 276. f. C. magnacuerna CPC
277 (siluetas modificadas de Centrosaurus, Pentaceratops y
Chasmosaurus de Paul, 2010 y Agujaceratops de Sampson et al.,
2010).

Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Centrosaurinae
(Chasmosaurinae)

Racho Don Chuy, Aldama,
Chihuahua. Unknown Unknown

Not given: one complete frill and postorbital
horns, cranial elements and some postcra-
nial elements (MM)

pers. obs. Hernández-Rivera, 2012;
Rivera-Sylva and Carpenter, 2014b.

Centrosaurinae Not mentioned, Ocampo,
Coahuila. Aguja Formation Late

Campanian

Not given: squamosal, premaxilla fragment
and other cranial and postcranial elements
(CPC).

Rivera-Sylva et al., 2011b; Rivera-
Sylva and Carpenter, 2014b.

Centrosaurinae
(Monoclonius sp.
Cope, 1876)

Cuesta “A”, Hipólito, Coahuila. Difunta Group

Late
Campanian-
Late
Maastrichtian

Not given: not mentioned (?). Murray et al., 1960.

Centrosaurinae Near Town Rincón Colorado,
General Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian CPC 279: partial right squamosal. Loewen et al., 2010.
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Ramírez-Velasco (2009) in an unpublished paper
describe other insolated postcranial material, such as
vertebrae and femur fragments referred to dinosauri-
an or iguanodontoidea and a complete femur
assigned to dinosaurian or sauropod. This material
probably belongs to the same taxa because the cau-
dal vertebrae have a hexagonal shaped centrum and
the weathered femur has a cylindrical shaped shaft
with a incomplete four trochanter in the middle sec-
tion. four incomplete trochanters in the middle sec-
tion (pers. obs. Ramírez-Velasco, 2012; Table 14).

Hadrosauridae

The hadrosaurids are the true duck-bill dinosaurs
derived from basal hadrosauroids.They are character-
ized by an extremely broad snout and three or more
replaced teeth per alveolus. They are divided into two
major clades: the saurolophines and the lam-
beosaurines. The Saurolophinae are characterized by
nostrils with quite large openings and the
Lambeosaurinae by the presence of hollow elaborat-
ed crests with a complex nasal passages. The
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Table 13. List of bones of Chasmosaurinae.
Tabla 13. Lista de restos óseos de Chasmosaurinae.

Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Coahuilaceratops
magnacuerna
Loewen et al., 2010

Porvenir de Jalpa, General
Cepeda, Coahuila. 

Cerro del Pueblo
Fm.

Late
Campanian

CPC 276: rostral, left premaxilla, rigth maxil-
la, nasals, left and right supraorbital horn-
cores, parietosquamosal fragment, preden-
tary and both dentaries.

Loewen et al., 2010; Claudio de León,
pers. com., 2012.

CPC 277: predentary, dentary.

Not given: metacarpals and metatarsals frag-
ments (REG615PF).

Not given: cervical and dorsal vertebrae
(REG615PF).

Not given: dorsal and caudal vertebrae, par-
tial ulna and tibia shaft (REG615PF). 

Agujaceratops
mariscalensis
Lucas et al., 2006
(Chasmosaurus
mariscalensis
Lehman, 1989)

Altares, Manuel Benavides,
Chihuahua. Aguja Fm. Late

Campanian
Not given: left squamosal, epoccipitals and
supraorbital horncore (IGM).

Andrade-Ramos et al., 2002; Andrade-
Ramos, 2003.

Agujaceratops
mariscalensis
Lucas et al., 2006
(Chasmosaurus
mariscalensis
Lehman, 1989)

Near town of San Miguel,
Ocampo, Coahuila. Aguja Fm Late

Campanian Not given: left squamosal (CPC). Rivera-Sylva and Carpenter, 2014b. 

cf. Agujaceratops
mariscalensis
Lucas et al., 2006
(Chasmosaurus
mariscalensis
Lehman, 1989)

Parque Nacional Cañon de Santa
Elena, Ojinaga, Chihuahua. Aguja Fm. Late

Campanian Not given: not mentioned (?). Westgate et al., 2002b.

Chasmosaurinae
(cf. Chasmosaurus
sp. Lambe, 1914)

Cuchilla, Sabinas, Coahuila. Olmos Fm.

Late
Campanian-
Early
Maastrichtian

Not given: dorsal vertebrae, ilium and ischi-
um fragment, femur, tibia, fubula, humerus,
radius and ulna (?).

Ojeda-Rivera et al., 1968; Silva-
Bárcenas, 1969; Rodríguez-de la Rosa,
2011.

Chasmosaurinae Near Múzquiz, Sabinas,
Coahuila. Olmos Fm.

Late
Campanian-
Early
Maastrichtian

MUZ 309: left supraorbital horncore. Porras-Múzquiz and Lehman, 2011.

Chasmosaurinae Not mentioned, Ocampo,
Coahuila. Aguja Fm. Late

Campanian

Not given: squamosal, premaxilla fragment
and other cranial and postcranial elements
(CPC).

Rivera-Sylva and Carpenter, 2014b.

Chasmosaurinae Near Coahuilaceratops site,
General Cepeda, Coahuila.

Cerro del Pueblo
Fm.

Late
Campanian

Not given: both supraorbital horncore
(REG615PF).

Ramírez-Velasco, pers. obs., 2012.
Not given: both supraorbital horncore
(REG615PF).

Chasmosaurinae Rincón Colorado, General
Cepeda, Coahuila.

Cerro del Pueblo
Fm.

Late
Campanian

Not given: fragments of the skull, vertebrae
and limb bones (?). Hernández-Rivera and Delgado-de

Jesús, 1999.Not given: postcranial elements of juvenile
(?).

Chasmosaurinae Near town Presa San Antonio,
Parras de la Fuente, Coahuila. 

Cerro del Pueblo
Fm.

Late
Campanian

CPC 278: left orbit with supraorbital horn-
core, dorsal vertebra. 

Lund et al., 2007; Loewen et al., 2010;
Ramírez-Velasco, pers. obs., 2012.
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hadrosaurids are found in the northern hemisphere
and South America. 

The duck-bill dinosaurs comes from Eréndira and
El Rosario Baja California (Langstone and Oakes,
1954; Morris, 1972, 1976, 1981; Hilton, 2003, Johnson
et al., 2006; Prieto-Márquez et al., 2012; Ramírez-
Velasco et al., 2014), Naco-Cananea and Fronteras
Sonora (Taliaferro, 1933; Lull and Wrigth, 1942; Lucas

et al., 1995; Lucas and González-León, 1996;
Contreras-Medina, 1997; Duarte-Bigurra, 2013;
Ramírez-Velasco et al., 2014), Ojinaga, Manuel
Benavides and Jiménez  Chihuahua (Monroy-Mújica,
2009; Montaño et al., 2009; Westgate et al., 2002b;
per. obs. Hernández-Rivera, 2012; per. obs. Ramírez-
Velasco, 2013; Ramírez-Velasco et al., 2014), Ocampo,
Sabinas, Progreso, Monclova, Hipólito, Ramos
Arizpe, Saltillo, General Cepeda, Parras de la Fuente
and Sierra Mojada Coahuila (Murray et al., 1960;
Espinosa-Arrubarrena et al., 1989; Aguillón-Martínez
et al., 1998; Rodríguez-de Rosa and Cevallos-Ferriz,
1998; Hernández-Rivera and Delgado de Jesús, 2000;
Kirkland et al., 2000; Eberth et al., 2003; Meyer et al.,
2005; Kirkland et al., 2006; Serrano-Brañas et al.,
2006; Gates et al., 2007; Monroy-Mújica, 2009; Rivera-
Sylva et al., 2009a, 2009b, 2011c, 2012; Prieto-
Márquez and Serrano-Brañas, 2012; Aguilar et al.,
2013, 2014; Prieto-Márquez, 2013; Vivas-González,
2013; Rivera-Sylva and Carpenter, 2014b; Ramírez-
Velasco et al., 2014; Fig. 17). They are represented by
isolated teeth and bones and associated cranial and
postcranial material, and some of them with integu-
mentary impressions (Tables 15-17). The
hadrosaurids with almost complete skeletons are
Magnapaulia laticaudus, Velafrons coahuilensis, the
unnamed saurolophine from Sabinas and Latirhinus
uitstlani (Fig. 18).
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Figure 16. Map of Mexico indicating areas with basal
Hadrosauroidea remains (see Table 14). Abbreviations: M,
Michoacán; Tuz, Tuzantla-Tiquicheo.
Figura 16. Mapa de México indicando el área con restos de
Hadrosauroidea basal (ver Tabla 14). Abreviaturas: M, Michoacán;
Tuz, Tuzantla-Tiquicheo.

Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Huehuecanauhtlus
tiquichensis
Ramírez-Velasco et
al., 2012

Barranca de los Bonetes site 6,
Tuzantla, Michoacán.

Unnamed forma-
tion 

Early
Santonian

IGM 6253: left maxilla, cervical, dorsal and
caudal vertebrae, dorsal, sacral and caudal
neural spines, dorsal and cervical ribs, both
ilia, both pubes and ossified tendons. 

Ramírez-Velasco, 2009; Ramírez-
Velasco et al. 2012, 2014; Rivera-Sylva
and Carpenter, 2014b.

Huehuecanauhtlus
tiquichensis
Ramírez-Velasco et
al., 2012

Barranca de los Bonetes site 3,
Tuzantla, Michoacán.

Unnamed forma-
tion 

Early
Santonian

IGM 6254: dentary fragment and cervical ver-
tebra fragment. 

Ramírez-Velasco, 2009; Ramírez-
Velasco et al., 2012, 2014.

Hadrosauroidea
(Hadrosauridae)

Barranca de los Bonetes site 1,
Tuzantla, Michoacán.

Unnamed forma-
tion 

Early
Santonian IGM 8824: tibia. Bennami et al. 2005; Mariscal-Ramos,

2003; Ramírez-Velasco et al., 2014.

Hadrosauroidea
(Iguanodontoidea)

Barranca de los Bonetes site 2,
Tuzantla, Michoacán.

Unnamed forma-
tion 

Early
Santonian

Not given: ossified tendons (IGM).

Mariscal-Ramos, 2003; Ramírez-
Velasco, 2009; Ramírez-Velasco et al.,
2014.

Not given: femur fragment (IGM).

Not given: two dorsal vertebrae (IGM).

Not given: caudal vertebra (IGM).

Not given: distal end femur (IGM).

Not given: proximal end fibula (IGM).

Hadrosauroidea
(Sauropoda)

Barranca de los Bonetes site 3,
Tuzantla, Michoacán.

Unnamed forma-
tion 

Early
Santonian Not given: femur (IGM). Mariscal-Ramos, 2003; Ramírez-

Velasco, 2009.

Hadrosauroidea
(Iguanodontoidea)

Barranca de los Bonetes site 5,
Tuzantla, Michoacán.

Unnamed forma-
tion 

Early
Santonian

Not given: two dorsal vertebrae (IGM).
Mariscal-Ramos, 2003; Ramírez-
Velasco, 2009.

Not given: caudal vertebra (IGM).

Table 14. List of bones of basal Hadrosauroidea.
Tabla 14. Lista de restos óseos de Hadrosauroidea basales.
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In addition to published information, one of the
authors saw an undescribed hadrosaurid in the
Petrology Department of INEGI (in Aguascalientes)
collected from Altares Chihuahua, (pers. com. V.M.
Romero-Benítez, R. Rodríguez-Rubio and J.R.
Guzmán-Gutiérrez in 2013).

Some of the Mexican hadrosaurids with diagnos-
tic bones are identified as lambeosarines and
saurolophines. The Lambeosaurinae are represented
by many specimens of Magnapaulia laticaudus
(Prieto-Márquez et al., 2012), Velafrons coahuilensis
(Gates et al., 2007), probably Latirhinus uitstlani
(Prieto-Márquez and Serrano-Brañas, 2012; Ramírez-
Velasco et al., 2014) and the undescribed lam-
beosaurin BENC 18/1-0901 from La Rosa (incorrectly
located in La Parrita, Ramírez-Velasco et al., in press;
Espinoza-Chávez pers. com. 2014) the lambeosaurine
skull material from Las Águilas track site (Eberth et
al., 2003) and the lambeosaurines from La Bocana
Roja Formation (Prieto-Márquez et al., 2012; Table 16).

Ramírez-Velasco et al., (2014) questioned the taxo-
nomic assignment of Latirhinus uitstlani as
saurolophinae by Prieto-Márquez and Serrano-
Brañas (2012). They assigned it as a probable lam-
beosaurine based on morphological characters and
by the association with lambeosaurine material, how-
ever a new descriptive and comparative study is
required to confirm or refute the assignment.
Because of these arguments we consider it as lam-
beosaurine  in this work. 

Duarte-Bigurra (2013) in his unpublished thesis
illustrates a hadrosaur humerus with lambeosaurinae
characters. Serrano-Brañas (2006) in her unpublished
work identified a humerus to saurolophinae, but it
probably belongs to a lambeosaurinae based on the
present of the great delto-pectoral crest and the short
humerus neck. Among the paleontological collec-
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Figure 17. Map of Mexico indicating areas with Hadrosauridae
remains (see Tables 15-17). a. indeterminate Hadrosauridae. b.
Lambeosaurinae. c. Saurolophinae. Abbreviations: B, Baja
California; CH, Chihuahua; CO, Coahuila; Ere, Eréndira; Fro,
Fronteras; Gen, General Cepeda; Jim, Jimenez; Hip, Hipólito; Man,
Manuel Benavides; Mon, Monclova; Nac, Naco-Cananea; Oca,
Ocampo; Oji, Ojinaga; Par, Parras de la Fuente; Pro, Progreso; Ram,
Ramos Arizpe; Ros, Rosario; S, Sonora; Sab, Sabinas; Sal, Saltillo;
Sie, Sierra Mojada.
Figura 17. Mapa de México indicando las áreas con restos de
Hadrosauridae (ver Tablas 15-17). a. Hadrosauridae indetermina-
dos. b. Lambeosaurinae. c. Saurolophinae. Abreviaturas: B, Baja
California; CH, Chihuahua; CO, Coahuila; Ere, Eréndira; Fro,
Fronteras; Gen, General Cepeda; Jim, Jiménez; Hip, Hipólito, Man,
Manuel Benavides; Mon, Monclova; Nac, Naco-Cananea; Oca,
Ocampo; Oji, Ojinaga; Par, Parras de la Fuente; Pro, Progreso; Ram,
Ramos Arizpe; Ros, Rosario; S, Sonora; Sab, Sabinas; Sal. Saltillo;
Sie, Sierra Mojada.

Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Hadrosauridae El Destiladero, Eréndira, Baja
California.

El Rosario
Formation

Early-Late
Maastrichtian

UABC 2612a: tibia.
Johnson et al., 2006; Ramírez-Velasco
et al.,2014.

UABC 2612b: tibia.

Hadrosauridae Punta San Isidro, Eréndira, Baja
California. El Gallo Formation Late

Campanian
UCMP 43251: two metatarsal bones and ter-
minal phalanx.

Langstone and Oakes, 1954; Hilton,
2003; Johnson et al., 2006; Ramírez-
Velasco et al., 2014.

Hadrosauridae Bird locality, El Rosario, Baja
California. El Gallo Formation Late

Campanian LACM 42716: fragment of mandible. Prieto-Márquez et al., 2012.

Hadrosauridae El Campo de la Fortuna, El
Rosario, Baja California. El Gallo Formation Late

Campanian LACM 57872: pelvic fragments. Prieto-Márquez et al., 2012.

Hadrosauridae El Rosario, El Rosario, Baja
California. El Gallo Formation Late

Campanian LACM 42584: pedal phalanx. Prieto-Márquez et al., 2012.

Hadrosauridae El Rosario, El Rosario, Baja
California. El Gallo Formation Late

Campanian

LACM 42639: tooth.
Prieto-Márquez et al., 2012.

LACM 42640: tooth.

Table 15. List of bones of Hadrosauridae.
Tabla 15. Lista de restos óseos de Hadrosauridae.
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Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Hadrosauridae El Rosario, El Rosario, Baja
California. El Gallo Formation Late

Campanian LACM 42667: tooth. Prieto-Márquez et al., 2012.

Hadrosauridae El Rosario, El Rosario, Baja
California. El Gallo Formation Late

Campanian LACM 42684: tooth. Prieto-Márquez et al., 2012.

Hadrosauridae El Rosario, El Rosario, Baja
California. El Gallo Formation Late

Campanian

LACM 42706: tooth.
Prieto-Márquez et al., 2012.

LACM 42707: tooth.

Hadrosauridae El Rosario, El Rosario, Baja
California. El Gallo Formation Late

Campanian

LACM 52460: vertebra. 

Prieto-Márquez et al., 2012.

LACM 52461: fragment of vertebra and limb
bones.

LACM 52462: atlas and manual phalanx.

LACM 52463: tooth.

Hadrosauridae El Rosario, El Rosario, Baja
California. El Gallo Formation Late

Campanian

LACM 28991: tooth.

Prieto-Márquez et al., 2012.

LACM 28996: limb bones fragments and cer-
vical vertebra.

LACM 29002: tooth.

LACM 52460: vertebra.

LACM 52461: limb bones and vertebra frag-
ments.

LACM 52462: atlas fragment and manual
phalanx.

LACM 52463: tooth.

LACM 57872: pelvic fragments.

LACM 101170: tooth.

LACM 101171: tooth.

LACM 101172: ungual phalanx.

LACM 101174: tooth.

Hadrosauridae El Rosario, El Rosario, Baja
California.

La Bocana Roja
Formation

Early
Campanian

LACM 29003: bones fragments.
Prieto-Márquez et al., 2012.

LACM 29004: humerus.

Hadrosauridae El Rosario, El Rosario, Baja
California.

El Rosario
Formation

Early-Late
Maastrichtian UCMP 43251: phalanges. Hilton, 2003; Ramírez-Velasco et al.,

2014.

Hadrosauridae Lost Pick, El Rosario, Baja
California. El Gallo Formation Late

Campanian LACM 42587: tooth. Prieto-Márquez et al., 2012.

Hadrosauridae Misty Hill, El Rosario, Baja
California. El Gallo Formation Late

Campanian LACM 42632: tooth. Prieto-Márquez et al., 2012.

Hadrosauridae Misty Hill 2, El Rosario, Baja
California. El Gallo Formation Late

Campanian LACM 42644: tooth. Prieto-Márquez et al., 2012.

Hadrosauridae Not mentioned, El Rosario, Baja
California. El Gallo Formation Late

Campanian

LACM 28234: humerus.

Hilton, 2003.LACM 28235: humerus.

LACM 28236: humerus.

Hadrosauridae Not mentioned, El Rosario, Baja
California. El Gallo Formation Late

Campanian
Not given: vertebra centrum, distal end
femur and jaw fragment with teeth (UCMP).

Hilton, 2003; Ramírez-Velasco et al.,
2014.

Hadrosauridae Alamitos site 2, Fronteras,
Sonora. Cabullona Group

Late
Campanian-
Late
Maastrichtian

Not given: dorsal vertebra, neural spines, rib
and indeterminate material (MPF). Duarte-Bigurra, 2013.

Hadrosauridae “El Álamo”, Fronteras, Sonora Cabullona Group

Late
Campanian-
Late
Maastrichtian

Not given: metatarsal distal end (MPF).

Ramírez-Velasco et al., 2014.

Not given: distal end humerus (MPF).

Not given: caudal vertebra and distal end
femur (MPF).

Not given: cervical vertebra (MPF).
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Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Hadrosauridae El Alamito, Fronteras, Sonora Cabullona Group

Late
Campanian-
Late
Maastrichtian

Not given: caudal vertebra (MPF).

Ramírez-Velasco et al., 2014.
Not given: neural arch (MPF).

Not given: transver process (MPF).

Not given: metatarsal (MPF).

Hadrosauridae Puerto Viejo, Fronteras, Sonora Cabullona Group

Late
Campanian-
Late
Maastrichtian

Not given: bones fragments (MPF). Ramírez-Velasco et al., 2014.

Hadrosauridae Tascalar, Fronteras, Sonora Cabullona Group

Late
Campanian-
Late
Maastrichtian

Not given: humerus and vertebra fragment
(MPF). Ramírez-Velasco et al., 2014.

Hadrosauridae Locality 1, Naco-Cananea,
Sonora.

Corral de Enmedio
Formation

Late
Campanian Not given: vertebra (ERNO). Lucas et al. 1995; Ramírez-Velasco et

al., 2014.

Hadrosauridae Locality 2, Naco-Cananea,
Sonora.

Corral de Enmedio
Formation

Late
Campanian Not given: vertebra (ERNO). Lucas et al. 1995; Ramírez-Velasco et

al., 2014.

Hadrosauridae Locality 4, Naco-Cananea,
Sonora.

Corral de Enmedio
Formation

Late
Campanian Not given: vertebra (ERNO). Lucas et al. 1995; Ramírez-Velasco et

al., 2014.

Hadrosauridae Locality 29, Naco-Cananea,
Sonora.

Corral de Enmedio
Formation

Late
Campanian ERNO (IRGNM) 216: phalanx.

Lucas et al. 1995; Lucas and González-
León, 1996; Ramírez-Velasco et al.,
2014.

Hadrosauridae Locality 32, Naco-Cananea,
Sonora.

Lomas Coloradas
Formation Maastrichtian ERNO (IRGNM) 215: vertebra.

Lucas et al. 1995; Lucas and González-
León, 1996; Ramírez-Velasco et al.,
2014.

Hadrosauridae Locality 49, Naco-Cananea,
Sonora.

Corral de Enmedio
Formation

Late
Campanian

Not given: bones fragments and teeth
(UCMP).

Taliaferro, 1933; Lull and Wright,
1942; Ramírez-Velasco et al., 2014.

Hadrosauridae Not mentioned, Naco-Cananea,
Sonora.

Corral de Enmedio
Formation

Late
Campanian ERNO (IRGNM) 360: left femur. Lucas and González-León, 1996.

Hadrosauridae SON-27, Naco-Cananea, Sonora Cabullona Group

Late
Campanian-
Late
Maastrichtian

Not given: caudal vertebrae and neural spine
(ERNO). Ramírez-Velasco et al., 2014.

Hadrosauridae SON-30, Naco-Cananea, Sonora Cabullona Group

Late
Campanian-
Late
Maastrichtian

Not given: caudal vertebrae fragment
(ERNO).

Ramírez-Velasco et al., 2014.Not given: chevron fragment (ERNO).

Not given: vertebrae (ERNO).

Hadrosauridae Not named, Ojinaga, Chihuahua. Aguja Formation Late
Campanian Not given: postcranial material (DP). Ramírez-Velasco et al., 2014.

Hadrosauridae Outcrops near Ojinaga, Ojinaga,
Chihuahua.

San Carlos
Formation Campanian Not given: not mentioned (?). Westgate et al., 2002b.

Hadrosauridae Altares, Manuel Benavides,
Chihuahua. Aguja Formation Late

Campanian

Not given: dorsal, sacrum and caudal verte-
brae, neural archs, proximal end tibia and
humerus, and right fibula  (INEGI).

Ramírez-Velasco, pers. obs., 2013.

Hadrosauridae Bengis Bar, Manuel Benavides,
Chihuahua. Aguja Formation Late

Campanian
Not given: caudal and sacral vertebrae
(IGM). Ramírez-Velasco et al., 2014.

Hadrosauridae Cri-Cri, Manuel Benavides,
Chihuahua. Aguja Formation Late

Campanian Not given: caudal vertebra (IGM). Ramírez-Velasco, pers. obs., 2012;
Ramírez-Velasco et al., 2014.

Hadrosauridae Dueto Miseria, Manuel
Benavides, Chihuahua. Aguja Formation Late

Campanian Not given: proximal end tibia (IGM). Ramírez-Velasco et al., 2014.

Hadrosauridae Icoteas, Manuel Benavides,
Chihuahua. Aguja Formation Late

Campanian

Not given: vertebrae and long bones frag-
ments (IGM).

Ramírez-Velasco et al., 2014.Not given: caudal vertebra (IGM).

Not given: caudal vertebra (IGM).

Hadrosauridae Arenales, Jiménez, Chiuhuahua. Unknown. Late
Cretaceous

Not given: cervical, caudal vertebrae, femur
fragments and metatarsal (in situ).

Hernández-Rivera, pers. obs., 2012;
Ramírez-Velasco et al., 2014.

Hadrosauridae Chamel, Jiménez, Chiuhuahua. Unknown. Late
Cretaceous Not given: femur, tibia, vertebrae (in situ). Hernández-Rivera, pers. obs., 2012;

Ramírez-Velasco et al., 2014.

Hadrosauridae Doctor, Jiménez, Chiuhuahua. Unknown. Late
Cretaceous Not given: tibia fragments (in situ). Hernández-Rivera, pers. obs., 2012;

Ramírez-Velasco et al., 2014.

Hadrosauridae Álamos de Márquez, Ocampo,
Coahuila. Aguja Formation Late

Campanian Not given: caudal vertebra (IGM). Ramírez-Velasco et al., 2014.

Hadrosauridae El Rebaje, Ocampo, Coahuila. Aguja Formation Late
Campanian Not given: caudal vertebra (IGM). Ramírez-Velasco et al., 2014.
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Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Hadrosauridae La Esperanza, Ocampo, Coahuila. Aguja Formation Late
Campanian Not given: caudal vertebra (IGM). Ramírez-Velasco et al., 2014.

Hadrosauridae Las Garzas, Ocampo, Coahuila. Aguja Formation Late
Campanian

Not given: dorsal vertebra (IGM).

Ramírez-Velasco et al., 2014.

Not given: dorsal vertebrae, distal end
metatarsal and long bone fragment (IGM).

Not given: vertebrae (IGM).

Not given: phalanx, caudal vertebra (IGM).

Not given: vertebrae and dentary fragment.
(IGM)

Hadrosauridae La Salada, Ocampo, Coahuila. Aguja Formation Late
Campanian

CPC 308: caudal vertebrae, distal end
humerus and metatarsus

Rivera-Sylva et al., 2009a, 2012.CPC 309: caudal vertebra with bite mark.

CPC 789: tibia with bites marks.

Hadrosauridae Mina la Mimosa, Sabinas,
Coahuila. Not mentioned Late

Cretaceous
Not given: caudal vertebra, José Delgado
(IGM). Ramírez-Velasco et al., 2014.

Hadrosauridae Palaú, Sabinas, Coahuila. Not mentioned Late
Cretaceous

Not given: vertebra (IGM).
Ramírez-Velasco et al., 2014.

Not given: long bones fragments (IGM).

Hadrosauridae Polvorín, Sabinas, Coahuila. Olmos Formation

Late
Campanian-
Early
Maastrichtian

Not given: distal end femur (IGM).
Ramírez-Velasco et al., 2014.

Not given: bones fragments (IGM).

Hadrosauridae Santa Helena, Sabinas, Coahuila Olmos Formation

Late
Campanian-
Early
Maastrichtian

Not given: indeterminated bone fragments Meyer et al., 2005.

Hadrosauridae Phelan, Progreso, Coahuila. Not mentioned Late
Cretaceous Not given: long bone fragments (IGM). Ramírez-Velasco et al., 2014.

Hadrosauridae Altamira, Monclova, Coahuila. Cerro Huerta
Formation

Late
Campanian-
Early
Maastrichtian

Not given: metatarsus (in situ). Aguillón et al., 1998; Kirkland et al.,
2000.

Hadrosauridae Cuesta “A”, Hipólito, Coahuila. Difunta Group

Late
Campanian-
Late
Maastrichtian

Not given: not mentioned (?). Murray et al., 1960.

Hadrosauridae Cañada Ancha, Ramos Arizpe,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: femur, fibulae, tibia, and
metatarsals fragments (CPC). Vivas-González, 2013

Hadrosauridae El Barril, Ramos Arizpe,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian Not given: pedal phalanx (SEPCP). Ramírez-Velasco et al., 2014.

Hadrosauridae El Pelillal, Ramos Arizpe,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian IGM 7709: tooth.

Rodríguez-de la Rosa and Cevallos-
Ferriz, 1998; Ramírez-Velasco et al.,
2014.

Hadrosauridae Los Pinos, Ramos Arizpe,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: two phalanges (SEPCP).
Ramírez-Velasco et al., 2014.

Not given: astragalus (SEPCP).

Hadrosauridae Cañon del Oso, Saltillo,
Coahuila. Olmos Formation

Late
Campanian-
Early
Maastrichtian

Not given: caudal vertebrae (IGM).

Ramírez-Velasco et al., 2014.

Not given: caudal vertebra (IGM).

Not given: long bones fragments (IGM).

Not given: ulna (IGM).

Not given: long bones fragments (IGM).

Not given: cervical vertebra and long bones
fragments (IGM).

Hadrosauridae Ejido Puebla, Saltillo, Coahuila. Cerro del Pueblo
Formation

Late
Campanian

Not given: dorsal, sacrum and caudal verte-
brae (SEPCP). Ramírez-Velasco et al., 2014.

Hadrosauridae Ejido Puebla, Saltillo, Coahuila. Cerro del Pueblo
Formation

Late
Campanian

Not given: caudal vertebrae and sacrum
(REG615PF). Ramírez-Velasco et al., 2014.

Hadrosauridae Estación Buñuelos, Saltillo,
Coahuila. Olmos Formation

Late
Campanian-
Early
Maastrichtian

Not given: caudal vertebra G. P. Salas (IGM). Ramírez-Velasco et al., 2014.
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Tabla 15. Continuación.

Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Hadrosauridae Hedionda, Saltillo, Coahuila. Difunta Group

Late
Campanian-
Late
Maastrichtian

Not given: bones fragments (IGM). Ramírez-Velasco et al., 2014.

Hadrosauridae Ceratopsian site, General
Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: cervical and dorsal vertebra, cora-
coid, long bones fragments and metatarsal
(SEPCP).  

Ramírez-Velasco et al., 2014.

Hadrosauridae Cerro de los Dinosaurios M6,
General Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: tibia (IGM-MG).

Ramírez-Velasco et al., 2014.Not given: caudal vertebra (IGM-MG).

Not given: caudal vertebra (IGM-MG).

Hadrosauridae Cerro de los Dinosaurios quarry
1, General Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: dentary fragment and right tibia
(IGM-MG).

Serrano-Brañas, 2006; Ramírez-
Velasco et al., 2014.

Not given: humerus fragment (IGM-MG).

Not given: metatarsals (SEPCP).

Not given: caudal vertebrae (SEPCP).

Not given: caudal vertebra, ribs, metatarsal, two
phalanges, radius and distal end femur
(SEPCP).

Not given: dentary fragment in matrix (SEPCP).

Hadrosauridae Cerro de los Dinosaurios quarry
3, General Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: integumentary impression (SEPCP).

Ramírez-Velasco et al., 2014.Not given: ribs fragments and caudal vertebra
(SEPCP).

Not given: pedal phalanx (SEPCP).

Hadrosauridae
Cerro de los Dinosaurios near
quarry 4, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: cranial bones fragments and dentary
fragment (SEPCP). Ramírez-Velasco et al., 2014.

Hadrosauridae Cerro de los Dinosaurios quarry
5, General Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: dorsal, sacrum and caudal vertebra,
and pedal phalanges (SEPCP).

Ramírez-Velasco et al., 2014.

Not given: dorsal vertebra and caudal vertebrae
(SEPCP).

Not given: humerus fragment (SEPCP).

Not given: integumentary impression (SEPCP).

Not given: dorsal vertebra and distal end femur
(SEPCP).

Not given: femur shaft (SEPCP).

Not given: two caudal vertebrae, partial sacrum,
long bone with integumentary impression and
two phalanges in matrix (SEPCP).   

Hadrosauridae Cerro de los Dinosaurios quarry
8, General Cepeda, Coahuila

Cerro del Pueblo
Formation

Late
Campanian

Not given: skin impressions from hip, tail and
limbs bones associated with two complete
skeletal remains (?) 

Hernández-Rivera and Delgado-de
Jesús, 2000.

Hadrosauridae Cruce de los Caminos, General
Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian Not given: fragments of pelvic bones (IGM). Ramírez-Velasco et al., 2014.

Hadrosauridae El Carmen Coah 18, General
Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: vertebrae fragments, metatarsal and
mandible fragments (SEPCP).

Ramírez-Velasco et al., 2014.

Not given: caudal vertebra fragment (SEPCP).

Not given: metatarsal and caudal vertebra
(SEPCP).

Not given: mandible fragment, neural spine and
vertebra fragment (SEPCP).

Not given: dorsal and caudal vertebra, verte-
brae fragments and phalanx (SEPCP).

Not given: astragalus (SEPCP).

Not given: dentary fragment (SEPCP).

Not given: pedal phalanx (SEPCP).

Not given: caudal vertebrae, pedal phalanx and
bone fragments (SEPCP).
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Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Hadrosauridae El Palmar, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

BENC 1/1-0001: left fibula and left partial
tibia. Ramírez-Velasco et al., 2014.

Hadrosauridae El Palmar, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian BENC 1/1-0006: three caudal vertebrae. Ramírez-Velasco et al., 2014.

Hadrosauridae El Palmar, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian BENC 1/1-0011: distal en right tibia. Ramírez-Velasco et al., 2014.

Hadrosauridae La Hedionda Chica, General
Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

CIC/P/82: cervical and caudal vertebrae, distal
and proximal end tibia, ulna and left femur. Ramírez-Velasco et al., 2014.

Hadrosauridae La Parrita, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: cervicals and caudals vertebrae,
pedal phalanges, ulna fragment, tibia and
fibula (CPC).

Vivas-González, 2013

Hadrosauridae La Parrita, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: humerus distal end, metatarsals
fragments and two caudal vertebrae (CPC). Vivas-González, 2013

Hadrosauridae La Parrita, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian Not given: sacral vertebra (CPC). Vivas-González, 2013

Hadrosauridae La Parrita, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian Not given: cervical vertebra (CPC). Vivas-González, 2013

Hadrosauridae La Parrita, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian Not given: caudal vertebra (CPC). Vivas-González, 2013

Hadrosauridae La Parrita, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian Not given: manual ungual (CPC). Vivas-González, 2013

Hadrosauridae La Rosa, General Cepeda,
Coahuila Difunta Group

Late
Campanian-
Late
Maastrichtian

Not given: two caudal vertebrae (IGM). Ramírez-Velasco et al., 2014.

Hadrosauridae Pisicola, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian BENC 3/1-0001: neural spine. Ramírez-Velasco, pers. obs., 2012.

Hadrosauridae Porvenir de Jalpa, General
Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: integumentary impressions and
bones fragments (SEPCP). Ramírez-Velasco et al., 2014.

Hadrosauridae Porvenir de Jalpa, General
Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

BENC 19/1-0001: distal end humerus, pedal
phalanges, pedal ungula and rib. Ramírez-Velasco et al., 2014.

Hadrosauridae René 1, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: vertebrae fragments and bone
fragments (SEPCP). Ramírez-Velasco et al., 2014.

Hadrosauridae Rincón Colorado, General
Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: sacrum vertebrae and neural
spines (SEPCP).

Ramírez-Velasco et al., 2014.

Not given: ribs (SEPCP).

Not given: pedal phalanx and neural spine
(SEPCP).

Not given: ossified tendons and two pha-
langes (SEPCP).

Not given: dentary fragment and pedal pha-
lanx (SEPCP).

Not given: rib and pedal phalanx (SEPCP).

Not given: pedal phalanges (SEPCP).

Hadrosauridae Rincón Colorado Coah 20,
General Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: two dorsal vertebrae, distal end
humerus, two metatarsals, phalanx (IGM-
MG).

Ramírez-Velasco et al., 2014.Not given: proximal end and distal end
humeri, distal end and shaft fibulae (IGM-
MG).

Not given: rib fragment, long bones frag-
ments and proximal end fibula (IGM-MG).  

Hadrosauridae Rincón Colorado FA, General
Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: one femur, metatarsal and bone
fragments (SEPCP). Ramírez-Velasco et al., 2014.

Hadrosauridae Rincón Colorado site 006,
General Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: metacarpals and phalanx
(SEPCP).  Ramírez-Velasco et al., 2014.

Hadrosauridae Rincón Colorado site 008,
General Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: dentary fragment, caudal verte-
bra, phalanx and distal end humerus
(SEPCP).

Ramírez-Velasco et al., 2014.

Hadrosauridae Rincón Colorado site 018,
General Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: dentary fragment and pedal pha-
lanx (SEPCP).  Ramírez-Velasco et al., 2014.

Hadrosauridae Rincón Colorado site 020,
General Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: distal end metecarpals or
metatarsals (SEPCP). Ramírez-Velasco et al., 2014.

Hadrosauridae Rincón Colorado site 035,
General Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian Not given: mandible fragment (SEPCP). Ramírez-Velasco et al., 2014.
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Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Hadrosauridae Rincón Colorado site 037,
General Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian Not given: mandible fragment (SEPCP). Ramírez-Velasco et al., 2014.

Hadrosauridae Rincón Colorado site 040,
General Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian Not given: pedal phalanx (SEPCP). Ramírez-Velasco et al., 2014.

Hadrosauridae Rojas I, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: ribs fragments (IGM).

Ramírez-Velasco et al., 2014.

Not given: ribs fragments (IGM).

Not given: distal end humerus (IGM).

Not given: dentary fragment (IGM).

Not given: metatarsal fragment (IGM).

Not given: distal end humerus (IGM).

Not given: phalanges (IGM).

Not given: scapula (IGM).

Not given: vertebrae (IGM).

Not given: fibula (IGM).

Not given: distal end femur (IGM).

Hadrosauridae Rojas II, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: integumentary impressions (IGM).

Ramírez-Velasco et al., 2014.

Not give: caudal vertebra (IGM).

Not give: integumentary impressions and
caudal vertebrae (IGM).

Not give: integumentary impression (IGM).

Not give: integumentary impressions (IGM).

Not give: integumentary impression (IGM).

Not give: integumentary impression and
bones fragments (IGM).

Not give: integumentary impression and
bones fragments (IGM).

Not give: caudal and cervical vertebrae frag-
ments and distal and humerus (IGM).

Not give: integumentary impression and
bones fragments (IGM).

Not given: neural spine fragment (IGM).

Not give: proximal end humerus (IGM).

Not give: ribs fragments (IGM).

Not give: distal end radius (IGM).

Not give: integumentary impression and
long bones fragments (IGM).

Not given: long bones fragments (IGM).

Not given: two pedal unguals (IGM).

Not given: metatarsal and long bone frag-
ments (IGM).

Not given: proximal end radius (IGM).

Not given: integumentary impressions and
ribs fragments (IGM).

Not given: distal end humerus (IGM).

Not given: proximal end ulna (IGM).

Not given: distal end tibia (IGM).

Not given: caudal vertebra (IGM).

Not given: caudal vertebra (IGM).
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identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Not given: radio with integumentary impres-
sion (IGM).

Not given: caudal vertebra ad two fragmen-
tary radii (IGM).

Not given: caudal and cervical vertebra
(IGM).

Not given: caudal and cervical vertebra
(IGM).

Not given: mandible fragment (IGM).

Not given: cervical vertebrae (IGM).

Not given: caudal vertebrae (IGM).

Not given: ribs fragments (IGM).

Not given: coracoids (IGM).

Not given: integumentary impressions and
bones fragments (IGM).

Not given: proximal end left humerus (IGM).

Not given: shaft right humerus (IGM).

Not given: fibula shaft (IGM).

Not given: proximal end fibula (IGM).

Not given: distal end tibia (IGM).

Not given: distal end tibia (IGM).

Not given: serie of 18 caudal vertebrae
(IGM).

Not given: bones fragments and integumen-
tary impressions (IGM).

Hadrosauridae Valles de los Tirannos, General
Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: vertebrae and long bones frag-
ments and dentary fragment (SEPCP). Ramírez-Velasco et al., 2014.

Hadrosauridae Dinosaurio Armado, Parras de la
Fuente, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian. Not given: dorsal and caudal vertebra (IGM). Ramírez-Velasco et al., 2014.

Hadrosauridae Las Pedreras, Parras de la
Fuente, Coahuila

Cerro del Pueblo
Formation

Late
Campanian

Not given: ilium, ulna, proximal end femur
and metatarsal (CPC). Ramírez-Velasco et al., 2014.

Hadrosauridae Presa San Antonio, Parras de la
Fuente, Coahuila

Cerro del Pueblo
Formation

Late
Campanian

Not given: left maxilla (IGM-MG).
Serrano-Brañas, 2006; Ramírez-
Velasco et al., 2014.

Not given: dentary fragment (IGM-MG).

Hadrosauridae Presa San Antonio quarry B1,
Parras de la Fuente, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian Not given: not mentioned (ROM) Kirkland et al., 2000.

Hadrosauridae Presa San Antonio quarry B2,
Parras de la Fuente, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian Not given: hind limbs bones (ROM) Kirkland et al., 2000.

Hadrosauridae Snak y las Torres, Parras de la
Fuente, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: two caudal vertebrae and dorsal
vertebra and pedal ungual (IGM-MG). Ramírez-Velasco et al., 2014.

Hadrosauridae Tanque, Parras de la Fuente,
Coahuila. Difunta Group

Late
Campanian-
Late
Maastrichtian

Not given: bones fragments (IGM). Ramírez-Velasco et al., 2014.

Hadrosauridae Southwest of La Esmeralda,
Sierra Mojada, Coahuila. Unknown. Late

Maastrichtian

CPC 272: sacrum?

Ramírez-Velasco et al., 2014.CPC 273: caudal vertebra.

CPC 275: distal end tibia.

Table 15. Continuation.
Tabla 15. Continuación.

tions, one of the authors identified a lambeosaurinae
from Cerro de los Dinosaurios quarry 7 and quarry 1,
General Cepeda Coahuila (Ramirez-Velasco, 2012
pers. obs). Recently Aguilar et al., (2013, 2014) report-
ed the finding of a new large lambeosaurine founded
by J. López-Espinoza in Guadalupe, General Cepeda

Coahuila. It represents the first articulated bones
(from the last four sacral to nearly the end of the tail)
discovered in Mexico. 

The subfamily Saurolophinae has been referred to
Kritosaurus navajovius (Serrano-Brañas, 2006;
Kirkland et al., 2006; Prieto-Márquez, 2013),
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Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Magnapaulia laticau-
dus Prieto-Márquez
et al., 2012
(Lambeosaurus lati-
caudus Morris, 1981) 

Arroyo del Rosario North, El
Rosario, Baja California. El Gallo Formation Late

Campanian

LACM 17698: cervical vertebra.

Hilton, 2003; Prieto-Márquez et al.
2012; Ramírez-Velasco et al., 2014.

LACM 17699: tooth.

LACM 17700: tooth.

LACM 17702: cervical and caudal vertebrae,
neural caudal spines and dorsal ribs. 

LACM 17703: ischium.

LACM 17704: tibia and femoral fragment.

LACM 20883: associated vertebrae fragments.

Magnapaulia laticau-
dus Prieto-Márquez
et al., 2012
(Lambeosaurus lati-
caudus Morris, 1981)

Arroyo del Rosario West, El
Rosario, Baja California. El Gallo Formation Late

Campanian

LACM 17705: articulated series of 11caudal
vertebrae. Hilton, 2003; Prieto-Márquez et al.

2012; Ramírez-Velasco et al., 2014.
LACM 20885: left fibula fragment.

Magnapaulia laticau-
dus Prieto-Márquez
et al., 2012
(Lambeosaurus lati-
caudus Morris, 1981)

Arroyo del Rosario, El Rosario,
Baja California. El Gallo Formation Late

Campanian
IGM 5845 (LACM 26757): incomplete rigth
humerus and fibula.

Morris, 1972, 1976; Hilton, 2003;
Ramírez-Velasco et al., 2014.

Magnapaulia laticau-
dus Prieto-Márquez
et al., 2012
(Lambeosaurus lati-
caudus Morris, 1981)

El Rosario, El Rosario, Baja
California. El Gallo Formation Late

Campanian

LACM 17706: left tibia. 

Morris, 1976; Morris, 1981; Prieto-
Márquez et al. 2012; Rivera-Sylva and
Carpenter, 2014b; Ramírez-Velasco et
al., 2014.

LACM 17707: humerus.

IGM 5846 (LACM 17708): ischium.

LACM 17709: dorsal vertebra.

LACM 17710: dorsal rib fragment.

LACM 17711: left tibia.

IGM 5844 (LACM 17712): integumentary
impressions and dorsal vertebra.

LACM 17713: dentary fragment.

IGM 5845 (LACM 17715): femur,  left premaxil-
la, maxilla and jugal, atlas, cervical vertebrae,
dorsal neural spines and vertebrae, partial
sacrum, two caudal neural archs, right sterna,
left coracoids, right scapula and humerus, left
ischium, femoral fragment, proximal end tibia,
metatarsal III

LACM 17716: humeral fragment and fibula.

LACM 17717: dentary fragment.

LACM 20884: pubic fragment.

Magnapaulia laticau-
dus Prieto-Márquez
et al., 2012
(Lambeosaurus lati-
caudus Morris, 1981)

El Rosario, El Rosario, Baja
California. El Gallo Formation Late

Campanian
LACM 20873: articulated serie of 21 caudal ver-
tebrae. Prieto-Márquez et al., 2012.

Magnapaulia laticau-
dus Prieto-Márquez
et al., 2012
(Lambeosaurus lati-
caudus Morris, 1981)

El Rosario Arriba, El Rosario,
Baja California. El Gallo Formation Late

Campanian

LACM 20874: left tibia, dentary, dorsal and cau-
dal vertebrae, dorsal to sacral neural archs,
both partial ischia and left pubes. 

Hilton, 2003; Prieto-Márquez et al.
2012; Ramírez-Velasco et al., 2014.LACM 20875: left tibia. 

LACM 20876: vertebra.

Velafrons coahuilen-
sis Gates et al., 2007

Cerro de los Dinosaurios
quarry 7A, Rincón Colorado,
General Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

CPC 59: rigth dentary, ceratobranchial, both
premaxillae and maxillae, right jugal, quadrate
and nasal, skull roof, cervical, dorsal, sacrum
and caudal vertebrae, neural archs, cervical
ribs, ribs, chevrons, right scapula, both cora-
coids, humeri, ulnae and radii, metacarpals,
manual phalanges, right ilium, both ischia,
pubes, femora and tibiae, left astragalus,
metatarsals and pedal phalanges.  

Serrano-Brañas, 2006; Gates, 2007;
Gates et al., 2007; Rivera-Sylva and
Carpenter, 2014b; Ramírez-Velasco et
al., 2014.

Not given: both premaxillae, maxillae, den-
taries and predentaries (CPC).  

Table 16. List of bones of Lambeosaurinae.
Tabla 16. Lista de restos óseos de Lambeosaurinae.
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Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number): 

Material (Collection) References

Latirhinus
uitstlani Prieto-
Márquez and
Serrano-Brañas,
2012
(Saurolophinae)

Presa San Antonio
quarry SPA 88-9, Parras
de la Fuente, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

IGM 6583: rigth nasal?, cervical, dorsal and caudal verte-
brae, rigth coracoid, distal end scapula, both humeri and
ulnae, metacarpals, right ilium fragmentary, proximal end
ischium, both femorae, tibiae and fibulae, left astragalus,
metatarsals and pedal phalanges.

Espinosa-Arrubarrena et al., 1989;
Serrano-Brañas 2006; Prieto-
Márquez and Serrano-Brañas,
2012; Rivera-Sylva and Carpenter,
2014b; Ramírez-Velasco et al.,
2014.

Not given: dentary fragment (IGM-MG).

Not given: both ilia fragment and rigth ischium (IGM-MG).

Not given: distal end ischia (IGM-MG).

Not given: undeterminated fragments (IGM-MG).

Not given: proximal end femur (IGM-MG).

Not given: tibia shaft (IGM-MG).

Not given: vertebrae fragments (IGM-MG).

Not given: metatarsus fragment, neural spines and verte-
brae and tibia fragments (IGM-MG).

Not given: both fibulae, femur fragments and vertebrae
fragments (IGM-MG).

Not given: humerus fragments, ribs, neural arch and many
neural spines (IGM-MG).

Not given: long bones and vertebrae fragments (IGM-MG).

Not given: partial dentary (IGM-MG).  

Lambeosaurinae El Rosario, El Rosario,
Baja California.

La Bocana Roja
Formation

Early
Campanian LACM 28990: left ischium and fragment of left ilium. Morris, 1981; Prieto-Márquez et al.,

2012; Ramírez-Velasco et al., 2014. 

Lambeosaurinae El Rosario, El Rosario,
Baja California.

La Bocana Roja
Formation

Early
Campanian

LACM 23625: right yugal, dentary, radial fragment, scapula,
ulna and fibula fragment, humerus, pedal ungual phalanx.

Prieto-Márquez et al., 2012;
Ramírez-Velasco et al., 2014.

Lambeosaurinae Not mentioned, El
Rosario, Baja California.

El Gallo
Formation

Late
Campanian UCMP 137303: integumentary impressions. Hilton, 2003.

Lambeosaurinae
(Hadrosauridae)

Not mentioned,
Fronteras, Sonora. Cabullona Group

Late
Campanian-
Late
Maastrichtian

Not given: humerus (MPF). Duarte-Bigurra, 2013; Ramírez-
Velasco, pers. obs., 2013.

Lambeosaurinae Las Garzas, Ocampo,
Coahuila. Aguja Formation Late

Campanian Not given: right humerus (IGM). Ramírez-Velasco et al., 2014.

Lambeosaurinae Cañada ancha, Ramos
Arizpe, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: caudals and dorsal vertebrae, both tibiae and
one with tooth marks, fibula proximal end, humerus and
maxilla (CPC).

Vivas-González, 2013

Lambeosaurinae North of Saltillo, Saltillo,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

CPC 904: caudal vertebrae, cervical vertebra, humerus,
femur and other postcranial material.

Rivera-Sylva and Carpenter, 2014b.
CPC 905: femur, both fibulae and two metatarsal fragments.

Lambeosaurinae
(Hadrosauridae)

Cerro de los Dinosaurios
quarry 1, General
Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: dentary fragments, caudal vertebra, ribs, distal
end ischium, metatarsals and pedal phalnages (SEPCP). Serrano-Brañas, 2006;

Lambeosaurinae
Cerro de los Dinosaurios
quarry 7, General
Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: cervical and caudal vertebrae, neural spines, two
left distal end scapulae, both humeri fragments, distal end
radius, ribs, left ilium fragment, both pubes fragments, both
femura, tibiae, fibulae and astagali, metacarpals,
metatarsals and phalanges (SEPCP).

Serrano-Brañas, 2006; Ramírez-
Velasco et al., 2014.

Not given: rib (SEPCP).

Lambeosaurinae El Palmar, General
Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian BENC 1/1-0009: right scapula, astragalus and pedal ungual. Espinoza-Chávez pers. com., 2014;

Ramírez-Velasco et al., 2014.

Lambeosaurinae Guadalupe, General
Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: some sacral vertebrae, serie of caudal vertebrae
and other unprepared elements (CIC/P/). Aguilar et al., 2013, 2014.

Lambeosaurinae La Rosa, General
Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

BENC 18/1-0901: both partial maxillae, quadrate, partial
braincase, cervical, dorsal and caudal vertebrae, neural
spines, ribs, right scapula, both humeri and ulnae,
metacarpal, both partial pubes, left femur, left distal and
proximal end tibia, right fibula, astragalus and metatarsals. 

Espinoza-Chávez pers. com., 2014;
Ramírez-Velasco et al., 2014.

Lambeosaurinae
Las Águilas track site,
General Cepeda,
Coahuila 

Cerro del Pueblo
Formation

Late
Campanian

Not given: rigth articulated maxilla and dentary, anterior
end of both premaxillae and postcranial material (CPC).

Eberth et al., 2003; Espinoza-López,
pers. com., 2014; Ramírez-Velasco
et al., 2014.

Lambeosaurinae
(Saurolophinae)

Presa San Antonio area,
Parras de la Fuente,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: sacrum and caudal vertebrae, both incomplete
humerus, both ulnae, left radius, metacarpal, ilium frag-
ment, right astragalus and metatarsals (IGM-MG).  

Serrano-Brañas, 2006; Ramírez-
Velasco et al., 2014.

Table 16. Continuation.
Tabla 16. Continuación.
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Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number): Material

(Collection) References

Saurolophinae Locality 16, Naco-Cananea,
Sonora.

Arenisca Camas
Formation Late Campanian ERNO 302: left humerus.

Lucas et al., 1995; Lucas and
González-León, 1996; Contreras-
Medina, 1997; Ramírez-Velasco
et al., 2014.

Saurolophinae Locality 17, Naco-Cananea,
Sonora.

Corral de Enmedio
Formation Late Campanian ERNO: left humerus. Lucas et al., 1995; Ramírez-

Velasco et al., 2014.

Saurolophinae Agua de los Conejos,
Fronteras, Sonora Cabullona Group.

Late Campanian-
Late
Maastrichtian

Not given: proximal end tibia (MPF).
Ramírez-Velasco et al., 2014.

Not given: left humerus (MPF).

Saurolophinae Alamitos site 1, Fronteras,
Sonora. Cabullona Group

Late Campanian-
Late
Maastrichtian

Not given: cervical, dorsal and caudal vertebrae, neural
spines, distal end tibia, ribs, left ilium, both pubes and
both Ischia (MPF). 

Duarte-Bigurra, 2013; Ramírez-
Velasco et al., 2014.

Saurolophinae
(Kritosaurus sp.
Brown, 1910)

Parque Nacional Cañon de
Santa Elena, Ojinaga,
Chihuahua.

Aguja Formation Late Campanian Not given: limbs elements, portions of the skull and verte-
bral column (?). Westgate et al., 2002b.

Saurolophinae Icoteas, Manuel Benavides,
Chihuahua. Aguja Formation Late Campanian Not given: cervical, dorsal and caudal vertebrae, proximal

end humerus and metatarsal (IGM). Ramírez-Velasco et al., 2014.

Saurolophinae Pico de Pato, Manuel
Benavides, Chihuahua. Aguja Formation Late Campanian Not given: right maxilla (IGM). Montaño et al., 2009; Ramírez-

Velasco et al., 2014.

Saurolophinae Anizul, Ocampo, Coahuila. Aguja Formation Late Campanian

Not given: metatarsal (IGM).

Montaño et al. 2009; Ramírez-
Velasco et al., 2014.

Not given: distal end scapula (IGM).

Not given: cranial elements, pelvic girdle, forelimb and
vertebrae (IGM).

Saurolophinae Bell Brown, Ocampo,
Coahuila. Aguja Formation Late Campanian Not given: tooth (IGM). Monroy-Mújica, 2009; Ramírez-

Velasco et al., 2014.

Saurolophinae Las Garzas, Ocampo,
Coahuila. Aguja Formation Late Campanian Not given: tooth (IGM). Monroy-Mújica, 2009; Ramírez-

Velasco et al., 2014.

Saurolophinae Not mentioned, Ocampo,
Coahuila. Aguja Formation Late Campanian Not given: disarticulated skeleton with complete long

bones (CPC). Rivera-Sylva et al., 2011c.

Saurolophinae
(cf. Kritosaurus
sp. Brown, 1910)

West of El Carricito (previ-
ously known Las Jicoteas),
Ocampo, Coahuila.

Aguja Formation Late Campanian Not given: vertebrae and scapula (CPC). Rivera-Sylva et al., 2009b.

Unnamed
saurolophinae
(Kritosaurus sp.
Brown, 1910)

El Mezquite, Sabinas,
Coahuila. Olmos Formation

Late Campanian-
Early
Maastrichtian

PASAC-1: both dentaries, left maxilla, both quadrates, left
quadratojugal, right postorbital, braincase, left pterygoid,
partial ectopterygoid, atlas, cervical, dorsal, sacrum and
caudal vertebrae, neural spines, chevrons, ribs fragments,
left scapula and coracoid, distal end radius, left ilium frag-
ments, right pubis and ischium, both femur, left tibia, dis-
tal end fibula, proximal and distal end metatarsals.  

Serrano-Brañas, 2006; Kirkland
et al., 2006; Prieto-Márquez,
2013; Rivera-Sylva and
Carpenter, 2014b; Ramírez-
Velasco et al., 2014.

Saurolophinae Fraustro, Ramos Arizpe,
Coahuila.

Cerro del Pueblo
Formation Late Campanian BENC 4/1 0001: braincase and natural brain endocast. Serrano-Brañas et al. 2006;

Ramírez-Velasco et al., 2014.

Saurolophinae
Cerro de los Dinosaurios
quarry 2, General Cepeda,
Coahuila. 

Cerro del Pueblo
Formation Late Campanian

Not given: left dentary, dorsal vertebrae, neural spines,
metatarsals, right humerus, left ulna, femur and fibula
(IGM-MG).

Serrano-Brañas, 2006; Ramírez-
Velasco et al., 2014.

Not given: dorsal, sacrum and caudal vertebrae and neu-
ral spines (IGM-MG).

Not given: caudal vertebra fragments (IGM-MG).

Not given: ossified tendons (IGM-MG).

Not given: ribs fragments (IGM-MG).

Not given: metatarsals fragments, scapula fragment, ribs
fragments, vertebrae and dentary fragments (IGM-MG).

Not given: ribs and metatarsals fragments, ulna and pha-
langes (IGM-MG).

Not given: ribs fragments (IGM-MG).

Not given: ribs fragments, phalanx and distal end of both
tibiae (IGM-MG).

Not given: ribs fragments and caudal vertebra (IGM-MG).

Not given: tibia shaft, distal end radiuo, caudal vertebra
(IGM-MG).

Not given: proximal end humerus fragments, phalanx and
long bones (IGM-MG).   

Table 17. List of bones of Saurolophinae.
Tabla 17. Lista de restos óseos de Saurolophinae.
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Kritosaurus sp. (Westgate et al., 2002b) and cf.
Kritosaurus (Rivera-Sylva et al., 2009b). Other
saurolophine are considered new species not yet
named as the Mezquite hadrosaur PASAC-1 (identi-
fied by its informal name “Sabinasauria”; Serrano-
Brañas, 2006; Kirkland et al., 2006; Prieto-Márquez,
2013), the “Alamitos specimen” from Fronteras
Sonora, the hadrosaurid from the HB quarry (in hon-
our of Harold Boland) and the hadrosaurid from Cerro

de los Dinosaurios quarry 2 (Ramírez-Velasco et al., in
press; Table 17). 

The identification of K. navajoviuos in Mexico,
probably represents a new species of Kritosaurus or
another taxa, because it has been proposed by Prieto-
Márquez (2013) that Kritosaurus diagnostic material
is only found in the Kaiparowits Formation in south-
ern Utah. More material is needed to asses this iden-
tification.

Taxa (Previous 
identification) Locality, Area, State Stratigraphic unit Age Accession number (Previously number):

Material (Collection) References

Saurolophinae Cerro de los Dinosaurios quarry
3, General Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: left scapula, ulna, fibula (?).
Serrano-Brañas, 2006; Ramírez-
Velasco et al., 2014.Not given: vertebra fragment, rib and bone

fragments (SEPCP).

Saurolophinae El Palmar, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

BENC 1/1-007: left maxilla and partial den-
tary.

Espinoza-Chávez et al., 2014; Ramírez-
Velasco et al., 2014.

Saurolophinae
(Lambeosaurinae)

La Parrita, General Cepeda,
Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: two ulnae (SEPCP).

Vivas-González, 2013; Ramírez-
Velasco et al., 2014.

Not given: right ribs (SEPCP).

Not given: coracoid? (SEPCP).

Not given: dorsal and caudal vertebrae
(SEPCP).

Not given: left humerus (SEPCP).

Not given: phalanx, ribs and distal end
radius (SEPCP).

Not given: left scapula (SEPCP).

Saurolophinae Rincón Colorado Coah 20,
General Cepeda, Coahuila

Cerro del Pueblo
Formation

Late
Campanian Not given: both femur and left tibia (MPRC). Serrano-Brañas, 2006; Ramírez-

Velasco et al., 2014.

Saurolophinae Rincón Colorado quarry HB,
General Cepeda, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

Not given: dorsal and caudal vertebrae, neu-
ral spines, chevrons, maxilla, metatarsals,
phalanges, astragalus and ilium fragment
(IGM-MG).

Ramírez-Velasco et al., 2014.

Not given: cervical, dorsal and caudal verte-
brae, chevrons, left rib, both humerus frag-
ments, left radius, left ulna, right femur, both
tibia, both fibula, metatarsals and phalanges
(IGM-MG).

Not given: dentary fragment (IGM-MG).

Not given: ribs fragments (IGM-MG).

Not given: left tibia, right rib and fibula frag-
ment (SEPCP).

Not given: fibula and radius (SEPCP).

Not given: ribs fragments and ossified ten-
dons (SEPCP).

Not given: both fibulae and ulnae, and right
radius (SEPCP).

Not given: right scapula, both humeri and
caudal vertebrae (SEPCP).

Not given: caudal vertebra, metatarsal and
bone fragments (SEPCP).

Not given: cervical and dorsal vertebra,
metatarsals and coracoid (SEPCP).

Not given: cervical vertebrae, caudal verte-
bra and two pedal phalanges (SEPCP).

Not given: dorsal vertebra (SEPCP).  

Saurolophinae
(Kritosaurus nava-
jovius Brown,
1910)

Presa San Antonio, Parras de la
Fuente, Coahuila.

Cerro del Pueblo
Formation

Late
Campanian

IGM 6685: both premaxilla, dentaries and
predentaries 

Serrano-Brañas, 2006; Kirkland et al.,
2006; Prieto-Márquez, 2013; Ramírez-
Velasco et al., 2014.

Table 17. Continuation.
Tabla 17. Continuación.
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Discussion

Generally speaking, the diversity of the dinosaur
bone record in Mexico during the Late Cretaceous is
represented by indeterminate theropods,
coelurosaurs, tyrannosaurids, ornithomimids,
troodontids, dromaeosaurids, avialans, titanosaurs,
ankylosaurs (divided in nodosaurids and anky-
losaurids), pachycephalosaurids, ceratopsids (divided
in chasmosaurines and centrosaurines), basal
hadrosauroids and hadrosaurids (divided into
saurolophines and lambeosaurines). In general, the
relative abundance of each dinosaur group is similar
in all three ages of the Late Cretaceous (divided into
four intervals in the text). This suggests a similar
basic structure for the dinosaur faunas in North
America during the Santonian-Maastrichtian age
(Lehman, 1987, 1997; 2001; Holtz et al., 2004;
Weishampel et al., 2004; Holtz Jr. et al, 2004; Larson et
al., 2014). In each age, ornithischians are more abun-
dant than the saurischian dinosaurs. This distinction
is more marked in the Campanian faunas, and is
probably as a result of larger areas of good exposure
rocks and more fieldwork do.

In all the four intervals, the hadrosaurids dominate
the dinosaur assemblage, with ceratopsids, tyran-
nosaurids and ornithomimids being relatively abun-
dant. Each of the remaining dinosaur groups repre-
sents only a small fraction of the dinosaur
assemblage (Fig.19). 

The Mexican bone record matches the North
American dinosaur faunas with abundant large bod-
ied taxa such as tyrannosaurids, hadrosaurids and
ceratopsids and rarerly small theropods (dro-

maeosaurids, and troodontids) and small ornithischi-
an such as pachycephalosaurids. Intriguingly, the
presence of abundant ornithomimids in Mexico is a
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Figure 18. Skeletal drawings of Hadrosaurids from Baja California (a) and Coahuila (b-c), showings the elements found. a. Magnapaulia
laticaudus skeletal composition: LACM 17702, 17705, 17707, 17711, 17715, 17716, 20873 and 20874. b. Velafrons coahuilensis CPC 59. c.
Latirhinus uitstlani IGM 6583. (Silhouettes modified from Hypacrosaurus altispinus and Gryposaurus incurvimanus Paul, 2010).
Figura 18. Dibujos de esqueletos de Hadrosáuridos de Baja California (a) y Coahuila (b-c), mostrando los elementos hallados. a.
Composición del esqueleto de Magnapaulia laticaudus: LACM 17702, 17705, 17707, 17711, 17715, 17716, 20873 y 20874. b. Velafrons coa-
huilensis CPC 59. c. Latirhinus uitstlani IGM 6583 cantera SPA 88-9 (siluetas modificadas de Hypacrosaurus altispinus y Gryposaurus incur-
vimanus Paul, 2010).

Figure 19. Number of specimens of dinosaur groups represented in
Mexico in the Santonian, Campanian, Campanian-Maastrichtian
and Maastrichtian age, based on information from all tables.
Abbreviations: cm, Campanian; ma, Maastrichtian; sa, Santonian.
Figura 19. Número de ejemplares de los grupos de dinosaurios
mexicanos del Santoniano, Campaniano, Campaniano-
Maastrichtiano y Maastrichtiano, basado en la información de
todas las tablas. Abreviaturas: cm, Campaniano; ma,
Maastrichtiano; sa, Santoniano.
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novel finding and may be the result of taphonomic
biases not studied in Mexico.

According to Holtz et al. (2004), Zanno and
Sampson (2005), Ryan et al. (2012), Brown et al.
(2013) and Evans et al. (2013) in addition to the large
bodied taxa of the North American dinosaurs, they
are also represented by underestimated diversity of
small dinosaurs belonging to the Oviraptorosauria,
Thescelosauridae, Pachycephalosauridae and
Leptoceratopsidae. Their rarity in the fossil record of
all North America is due by the greater susceptibility
of small bones to destruction by carnivores, breakage
through bioturbation and weathering (Evans et al.,
2013). According to Evans et al., (2013) their rarity in
the Cretaceous rocks is probably due to the low diver-
sity of small-bodied taxa clades compared with those
clades dominated by large bodied taxa such as
hadrosaurids and ceratopsids. Further work is needed
to develop new methods to search for complete
skeletons of small-dinosaurs in order to gain a more
complete picture of dinosaur communities in Mexico
and North America. In the future, more complete
skeletons may eventually lead to the identification of
new species and a better understanding of the bio-
geographic patterns during the Late Cretaceous.

Conclusions

The diversity of Late Cretaceous dinosaurs from
Mexico is consistent with other Late Cretaceous
North American dinosaur faunas. We have highlight-
ed the enormous amount of undescribed material
housed in paleontological collections and private col-
lections. Futher work is clearly needed to understand
the diversity and the biogeographic patterns in the
Late Cretaceous strata in North America.
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