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40

CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Neotheropoda

LOCATION
Venezuela

KNOWN REMAINS
Right tibia, partial left  ischium

Tachiraptor admirabilis (meaning “admirable thief of 
Táchira”) is one of the few dinosaurs known from northern 
South America.

Th e fossil remains of Tachiraptor are sparse. Th e holotype 
(IVIC-P-2867) is a nearly complete lone tibia. A second 
specimen (IVIC-P-2868) consists of an upper portion of 
the ischium. Th e second specimen is assumed to belong to 
the same genus as the fi rst, due to both its size and where 
it was found. Various theropod teeth had previously been 
recovered from the same area and could potentially belong 
to Tachiraptor as well.

Despite the fragmentary nature of the remains, a unique 
combination of traits suggests an interesting phylogenetic 
placement for Tachiraptor as a “stem-averostran,” part of the 
stem branch that leads directly to Averostra (the group that 
encompasses all of the theropods from the Middle Jurassic 
onward).

At the time of the initial description, there were no 
other known “stem-averostrans.” Th us, the description of 
Tachiraptor reduced the averostrans’ “ghost lineage” by 
approximately 25 million years. Later, in 2020, a reevaluation 
of Sarcosaurus would place it as a sister taxon of Tachiraptor
(Ezcurra et al., 2020).

Tachiraptor also added to the greater knowledge of 
dinosaur evolution by implying that the environment of 
Pangea’s equatorial zone played a signifi cant role in the 
diversifi cation of early dinosaur species. Hence, future 
eff orts to further expand this part of the dinosaur family tree 
might best be focused in this geographic area.

Th e generic name Tachiraptor is derived from the state 
of Táchira, where the holotype was discovered, combined 
with the Latin word “raptor” (meaning “thief ”). Th e 
specifi c name admirabilis is in reference to the Admirable 
Campaign of 1813, a military action for which the region is 
historically known.
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Maleriraptor kuttyi (meaning “Kutty’s raptor from Maleri”) 
is the fi rst herrerasaurid from outside of South America to 
be described, and it lived several million years aft er all other 
known herrerasaurids.

Although possible fragments of herrerasaurids have been 
found in North America, Africa, and Europe, none of these 
specimens have been defi nitely identifi ed, let alone named 
to a particular species. Th is makes Maleriraptor, unearthed 
in India, important for showing that herrerasaurids were not 
geographically limited to a single region. 

It also shows that not all herrerasaurids went extinct 
at the same time. Previously, it had been hypothesized 
that herrerasaurids vanished around the same time as 
the rhynchosaurs, a type of reptilian archosaurs. But 
Maleriraptor most defi nitely lived aft er this event.

Th e fossils of Maleriraptor were discovered prior to 1985 
and consist of fragmentary portions of the pelvis, along with 
a single tail vertebra. Th e specimen received a preliminary 
description in 2011 but was not defi nitively identifi ed at that 
time; one reason for this is because the fossils could not be 
ruled out as possibly belonging to a closely related dinosaur 
known as Alwalkeria. Eventually, though, since Alwalkeria
was signifi cantly older and inhabited a diff erent kind of 
ecosystem (one rife with rhynchosaurs,) it was decided 
that Maleriraptor was almost certainly diff erent enough to 
warrant the erection of a new genus.

Th e generic name Maleriraptor combines the name of the 
geological formation in which the specimen was discovered, 
Maleri, with the Greek “raptor,” meaning “thief.” Th e specifi c 
name kuttyi honors fossil discoverer T. S. Kutty.

CLASSIFICATION
Dinosauria
 Saurischia
  Herrerasauridae
   
    
     
      

LOCATION
India

KNOWN REMAINS
Partial pelvis and fragments
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(Ezcurra et al., 2025)
Length: 4 m (13.1 ft )
Height: 1.1 m (4.9 ft )
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Body mass: 250 kg (551 lb)
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COELOPHYSOIDEA

Coelophysoid dinosaurs were tiny to medium-sized nimble bipedal carnivores that lived during the 
Late Triassic and Early Jurassic Periods across much of Pangaea (Tykoski, 2005). They are some of 

the oldest dinosaurs to be well known, and they constitute the fi rst major neotheropod radiation.

COELOPHYSOIDEA

43

Beginning with Coelophysoidea, Dracoraptor is placed in the 
most basal position, following Martill et al. (2016) and Ezcur-
ra et al. (2020), despite Spiekman et al. (2021) placing it just 
outside Coelophysoidea among the “stem-averostrans.” “Syn-
tarsus” and then Panguraptor are placed in the following de-
rived positions, as seen in Martill et al. (2016), Martínez and 
Apaldetti (2017), and Ezcurra et al. (2020).

Pendraig, the most recent discovery on this list, was sand-
wiched by the describing authors between Panguraptor and 
Powellvenator (Spiekman et al., 2021). Powellvenator and Pro-
compsognathus form the next branches, as seen in Ezcurra 
(2017) and Ezcurra et al. (2020).

Th e group Coelophysidae is ill defi ned. Some authors have 
treated it as synonymous with Coelophysoidea, while others 
reserve Coelophysidae for all of the dinosaurs shown here 
and use Coelophysoidea to encompass a larger group that in-
cludes the likes of Zupaysaurus and Liliensternus.

Since the fossil remains of Podokesaurus are now lost, and 
some argue that the genus is synonymous with Coelophysis, 
the two are very closely placed.

Megapnosaurus, Camposaurus, and Segisaurus are fairly 
consistently placed on the most derived branch of Coelophy-
soidea (Martill et al., 2016; Ezcurra et al., 2020; Spiekman et 
al., 2021). Th e more recent discovery, Lucianovenator, has 

also been placed among this subgroup more than once 
(Martínez and Apaldetti, 2017; Ezcurra et al., 2020).

“Syntarsus” kayentakatae

Coelophysis bauri 
Neotype (AMNH FR 7224)
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COELOPHYSOIDEA

JURASSICTRIASSIC
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44

CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Neotheropoda
    Coelophysoidea

LOCATION
Wales, United Kingdom

KNOWN REMAINS
Partial skull and skeleton

Dracoraptor hanigani (meaning “Hanigan’s dragon thief ”) 
is one of the oldest known dinosaurs from the Jurassic. Th is 
means that Dracoraptor either survived the catastrophic 
Triassic–Jurassic mass extinction or was among the fi rst 
dinosaurs to adapt aft er the fact.

Even though researchers have approximately 40% of 
the skeleton to work with, the phylogenetic placement of 
Dracoraptor is not certain. Multiple skeletal traits suggest 
a placement within Neotheropoda, although not all of 
the typical characteristics of this group are present in 
Dracoraptor. Th e analysis performed by the describing 
authors suggests that Dracoraptor may be a member 
of Coelophysoidea, even though some of the defi ning 
coelophysid characteristics are ambiguous or missing 
from the specimen. Th ese missing traits could indicate 
that Dracoraptor occupies a very basal position within 
Coelophysoidea (Martill et al., 2016). Alternatively, Spiekman 
et al. (2021) place Dracoraptor just outside Coelophysoidea.

Th e holotype specimen (NMW 2015.5G.1–2015.5G.11), 
found in the Blue Lias Formation of the United Kingdom, is 
likely a juvenile, making the full size of an adult Dracoraptor 
uncertain. Th e fossils were discovered in 2014 by Rob and 
Nick Hanigan, two brothers and amateur paleontologists 
who donated the remains to the National Museum of Wales. 
A year later, a missing set of foot bones from the specimen 
was found by Sam Davies, a paleontology student.

Th e remains were deposited within marine strata. Th is 
could possibly indicate that Dracoraptor occupied a coastal 
environment, or perhaps the individual was simply swept 
out to sea by a river or stream.

Th e generic name Dracoraptor is a combination of the 
Latin words “draco” (in reference to the dragon present on 
the Welsh fl ag) and “raptor” (meaning “thief ”). Th e specifi c 
name hanigani is meant to honor the holotype’s discoverers, 
Rob and Nick Hanigan.
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D. hanigani
(Martill et al., 2016)
Length: 3 m (9.8 ft )
Height: 1 m (3.2 ft )
Hip height: 0.8 m (2.6 ft )
Body mass: 65 kg (143 lb)
Reconstruction:
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CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Neotheropoda
    Coelophysoidea

LOCATION
Wales, United Kingdom

KNOWN REMAINS
Partial pelvic area

Pendraig milnerae (meaning “Milner’s chief dragon”) is the 
oldest carnivorous dinosaur species to be discovered in the 
United Kingdom. Its exact age is uncertain and could be 
anywhere from 214 to 201 million years old.

Th e holotype specimen (NHMUK PV R 37591) is 
believed to be a subadult. It was collected in 1952 but was 
subsequently misplaced within the vast collections of the 
Natural History Museum, London. Much later, Dr. Angela 
Milner and Dr. Susannah Maidment rediscovered the 
specimen, which had been stored with some unrelated 
crocodilian fossils. Th e dinosaur’s fossils, while fragmentary, 
are notable for being very well preserved and undistorted.

Pendraig has been classifi ed as a non-coelophysid 
coelophysoid. Pendraig’s small size is, in and of itself, not 
unexpected for a member of Coelophysoidea; however, it 
is telling that small size had been selected for so early in the 

coelophysoid lineage, since the averostran-line theropods 
were rapidly increasing in size during the same period 
(Spiekman et al., 2021).

Pendraig lived in an archipelago, and species that live on 
small islands with limited resources have been known to 
shrink in size compared to mainland relatives, a process 
known as insular dwarfi sm. Other reptile fossils discovered 
from the area also tend to be smaller. Th erefore, it is a 
possibility that Pendraig was subject to this eff ect.

Th e generic name Pendraig combines Welsh words 
“pen” (meaning “head” or “chief ”) and “draig” (meaning 
“dragon”), which literally means “chief dragon” but is a 
term used in Medieval Welsh to refer to the “chief warrior.” 
Th e specifi c name milnerae honors Dr. Angela C. Milner 
(1947–2021), a prominent expert on theropod fossils of the 
British Isles.
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P. milnerae
(Spiekman et al., 2021)
Length: 1.2 m (3.9 ft )
Height: 0.4 m (1.3 ft )
Hip height: 0.25 m (10 in)
Body mass: 7 kg (16 lb)
Reconstruction:
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CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Neotheropoda
    Coelophysoidea

LOCATION
Argentina

KNOWN REMAINS
Portions of legs

Powellvenator podocitus (meaning “Powell’s early foot 
hunter”) is an early coelophysoid known only from 
fragmentary remains.

Th e holotype material (PVL 4414–1) consists of partial 
hindlimbs and was originally collected by J. F. Bonaparte 
in the 1970s. Th e remains were labeled as “unrecognized 
elements [found] next to the holotype of Riojasuchus” 
and sat undescribed until 2017. Some of the bones in this 
set belonged to cynodonts (early mammal relatives) and 
archosaurs (reptilian cousins to dinosaurs), but several were 
determined to belong to a neotheropod. Th e determination 
was made that these various neotheropod bones belonged 
to the same creature. Further, an additional specimen of 
Bonaparte’s (also consisting only of leg bones), labeled only 
as “indeterminate coelurosaur (PVL 3848),” was likewise 
referred to the genus—although this fossil appears to have 
become lost, and only illustrations remain available for 

study. Based on their sizes, PVL 3848 may have represented 
a mature individual, whereas PVL 4414–1 is likely a subadult 
(Ezcurra, 2017).

Various analyses of Powellvenator’s phylogenetic 
placement indicate that it likely fi ts in near the base of 
Coelophysoidea, although until more complete specimens 
are found, an exact placement is highly uncertain (Ezcurra, 
2017; Spiekman et al., 2021).

Th e fi rst portion of the generic name Powellvenator 
honors the Argentinean paleontologist Dr. Jaime Powell 
(1953–2016), known for his work involving titanosaurs. Th e 
second portion of the name adds the Latin word “venator” 
(meaning “hunter”). Th e specifi c name podocitus is a 
combination of the ancient Greek word “podos” (meaning 
“foot”), in reference to the small size of the animal, and the 
Latin “citus” (meaning “early”), referring to the period in 
which the creature lived.
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P. podocitus
(Ezcurra, 2017)
Length: 1 m (3.2 ft )
Height: 0.3 m (1 ft )
Hip height: 0.2 m (8 in)
Body mass: 1 kg (2.2 lb)
Reconstruction:
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CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Neotheropoda
    Coelophysoidea

LOCATION
China

KNOWN REMAINS
Majority of skull and skeleton

Panguraptor lufengensis (meaning “Pangu’s thief from 
Lufeng”) is the fi rst coelophysoid known from well-
preserved remains found on the Asian continent, adding 
credence to the idea that theropod dinosaurs were already 
well distributed throughout the supercontinent Pangaea 
in the Late Triassic and the Early Jurassic, rather than 
being confi ned to a single latitude or region. Prior to this 
discovery, the only coelophysoid remains known from Asia 
were two limb fragments that are too poorly preserved to be 
confi dently identifi ed.

Th e holotype specimen (LFGT-0103) consists of most of 
an articulated skeleton. Th e specimen is likely a subadult, 
rather than a juvenile or a fully grown individual, due to the 
combination of both fused and unfused bone joints. Th e 
teeth that are preserved with the skull and jaw are recurved 
but do not possess serrations. One of the only missing major 
components of the fossil is the tail; based on close relatives, 
it is assumed that the tail of Panguraptor would be long and 

stiff . Th ere are currently no other specimens of Panguraptor 
known, although previously discovered fragments may or 
may not belong to the genus.

A phylogenetic analysis performed by the describing 
authors placed Panguraptor as being closely related to 
Camposaurus and Coelophysis, which would make it 
a member of the more derived family Coelophysidae 
(You et al., 2014). However, a more recent analysis 
places Panguraptor in a more basal position, outside 
Coelophysidae, while still being within the broader 
Coelophysoidea (Spiekman et al., 2021).

Th e fi rst portion of the generic name Panguraptor is 
named for “Pangu,” a well-known Chinese mythological 
fi gure who was said to be the fi rst living being as well as the 
creator of all reality. Th e second portion is the Latin word 
“raptor” (meaning “thief ” or “robber”). Th e specifi c name 
lufengensis references Lufeng County, a source of plentiful 
Early Jurassic fossils.
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(You et al., 2014)
Length: 2 m (6.6 ft )
Height: 0.7 m (2.3 ft )
Hip height: 0.5 m (1.6 ft )
Body mass: 30 kg (66 lb)
Reconstruction:
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CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Neotheropoda
    Coelophysoidea
     Coelophysidae

LOCATION
Arizona, USA

KNOWN REMAINS
Fragment of lower leg

Camposaurus arizonensis (meaning “Camp’s lizard from 
Arizona”) is a coelophysid that is regarded by some as the 
earliest known neotheropod.

Th e holotype material (UCMP 34498) consists only of the 
lower portions of a tibia and fi bula and the upper portion 
of an ankle bone. It was discovered in 1934 in the Bluewater 
Creek Formation of Arizona, at the Placerias Quarry, but the 
fossils were not described and named until l998.

Th ese scant fossils bear a strong resemblance to those of 
Coelophysis. Consequently, many paleontologists considered 
Camposaurus to be just a junior synonym of Coelophysis 
(Downs, 2000; Heckert, 2002; Rauhut, 2003).

However, a reassessment of the material has since 
uncovered unique characteristics in the fossil, distinguishing 

it as a valid and separate species aft er all (Ezcurra and 
Brusatte, 2011).

Th is analysis also shows Camposaurus to be very closely 
related to Megapnosaurus rhodesiensis, which lived much 
later, during the Early Jurassic. Th is relationship would 
necessitate a long ghost lineage, reinforcing just how patchy 
our knowledge of early theropod evolution actually is. On 
the other hand, it is possible that the fragmentary nature of 
the fossil might lead to incorrect “fi gments” in the data, with 
regard to these relationships (Ezcurra and Brusatte, 2011).

Th e generic name Camposaurus means “Camp’s lizard,” in 
honor of the paleontologist Charles Lewis Camp, who did 
extensive work at the Placerias Quarry. Th e specifi c name 
arizonensis refers to the discovery location of the holotype.
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C. arizonensis
(Hunt et al., 1998)
Length: 2 m (6.6 ft )
Height: 0.7 m (2.3 ft )
Hip height: 0.5 m (1.6 ft )
Body mass: 10 kg (22 lb)
Reconstruction:



JURASSIC CRETACEOUSTRIASSIC

50 cm

COELOPHYSOIDEA

COELOPHYSIS

49

CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Neotheropoda
    Coelophysoidea
     Coelophysidae

LOCATION
United States (various locations)

KNOWN REMAINS
Entire skeleton and skull

Coelophysis bauri (meaning “Baur’s hollow form”) is among 
the most famous of dinosaurs and known from many 
hundreds of specimens.

Th e fi rst fossils of Coelophysis were uncovered in 1881, but 
these remains were fragmentary. In 1947, a “graveyard” of 
skeletons—composed of more than a thousand individuals—
was unearthed at Ghost Ranch in New Mexico, USA. One of 
several fully articulated specimens found here was actually 
named as a replacement for the poorly preserved original 
type specimen. Exactly how so many skeletons came to rest 
in one place is currently an unsettled matter.

With so many specimens available, detailed comparative 
assessments of Coelophysis have been conducted that 
would be impossible to attempt with most other species. 
Approximately half of the known specimens have a more 
“robust” form, while the rest are more “gracile.” Th is has 
led some researchers to believe that males and females 
were diff erent and distinguishable, a trait known as sexual 
dimorphism (Rinehart et al., 2009). However, others argue 

that these diff erences may just be due to a diff erential growth 
rate among diff erent individuals (Griffi  n and Nesbitt, 2016).

Coelophysis had forward-facing eyes, giving it stereoscopic 
vision. Analysis of a complete sclerotic ring (a support 
structure within the eye) suggests that the animal was 
diurnal and had visual acuity comparable to that of a 
modern hawk. Coelophysis also possesses the earliest known 
wishbone in the dinosaur fossil record. Th e vertebrae of 
the tail feature an unusual interlocking pattern that would 
prevent the tail from moving vertically (Gay, 2001).

Th e generic name Coelophysis combines the Greek 
words “koilos” (meaning “hollow”) and “physis” (meaning 
“form”), in reference to the animal’s hollow bones. Th e 
specifi c name bauri honors the comparative anatomist 
Georg Baur. Many diff erent species have been named 
in the literature over the years, but C. bauri is the only 
universally recognized species at this time. Th e generic 
names Rioarribasaurus and Longosaurus are considered 
to be synonymous with Coelophysis.
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Body mass: 25 kg (55 lb)
Reconstruction:
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CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Neotheropoda
    Coelophysoidea

LOCATION
Arizona, USA

KNOWN REMAINS
Skull and jaw; additional fragments

Th e story of “Syntarsus” kayentakatae is both complicated 
and convoluted. Th e short version is that while the species 
is valid and distinct, the genus to which it belongs is 
undetermined, as of 2022.

Th e fossils were victim to signifi cant surface erosion and 
were found in various states of preservation. (A number 
of referred specimens that were originally assigned to 
the species have now been reassigned; a large number 
of “juveniles” are now thought to belong to the as-yet-
undescribed “Shake ’N Bake” coelophysid, and the original 
paratype is now identifi ed as Kayentavenator.)

What makes this species stand out are two small 
crests on the top of the skull, which are unknown in 
other coelophysids (Tykoski and Rowe, 2004). Some 
paleontologists have interpreted these crests as a possible 
evolutionary link between this species and Dilophosaurus.

Th e story grows confusing because of the animal’s 
assigned name. Th e coelophysid “Syntarsus” rhodesiensis 
was named in 1969, and this species, Syntarsus kayentakatae, 

was added in 1989. Th e trouble is that the name “Syntarsus” 
was already in use, describing a genus of beetle. Th erefore, 
the dinosaurs had to be moved to a new genus in 2001, 
which was called Megapnosaurus (Ivie et al., 2001).

So we would have been left  with this species being named 
Megapnosaurus kayentakatae … except, at one point in time, 
the type species, Megapnosaurus rhodesiensis, was thought 
to be synonymous with Coelophysis. Which meant that 
“Megapnosaurus” no longer existed and that Megapnosaurus 
kayentakatae had to be moved to Coelophysis kayentakatae. 
Except it is highly dubious that this species, which possesses 
skull crests, actually belongs in the same genus that features 
species that lacked crests and also lived much earlier.

As it currently stands, most literature now refers to this 
dinosaur as quote-unquote “Syntarsus” kayentakatae, for lack 
of a better option. Th e specifi c name honors Dr. Kathleen 
Smith, nicknamed “Kayenta Kay” due to her extensive 
studies in the Kayenta Formation region.
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JURASSICTRIASSIC

MEGAPNOSAURUS

51

CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Neotheropoda
    Coelophysoidea
     Coelophysidae

LOCATION
Zimbabwe

KNOWN REMAINS
Entire skeleton and skull

Megapnosaurus rhodesiensis (meaning “big dead lizard 
from Rhodesia”) is a coelophysid that has, confusingly, been 
assigned several diff erent names over time.

A group of students discovered the fi rst Megapnosaurus 
fossils in 1963. Th e original specimen (QG 1) was 
excavated by Michael A. Raath and consists of a well-
preserved postcranial skeleton, with only the skull and 
some cervical vertebrae missing. In 1969, Raath named 
the animal Syntarsus rhodesiensis, referring to the joined 
tarsal bones in its foot. Raath maintained his hunt for 
complete Megapnosaurus specimens in the Jurassic stratum 
of Zimbabwe until 1972, when he discovered the most 
productive Megapnosaurus-bearing site to date, close to the 
Chitake River. Hundreds of bones from at least 26 specimens 
representing various stages of development were found in 
the quarry. Gastralia, sexual dimorphism, and stomach 
contents were also retained in some specimens.

In 2001, entomologists noticed that the name “Syntarsus” 
had already been in use, describing a type of beetle, so the 

dinosaur had to be moved to a new genus, Megapnosaurus 
(Ivie et al., 2001).

Since that time, numerous researchers have argued 
that this species should actually fall within the genus 
Coelophysis, naming it Coelophysis rhodesiensis. Th is is 
due to the similar anatomy of the two animals, even though 
they were separated by millions of years and hundreds of 
miles of latitude. However, a recent comprehensive analysis 
has suggested that the two species are so distantly related 
that Megapnosaurus is indeed a valid taxon (Ezcurra et al., 
2021).

Th e generic name Megapnosaurus combines the Greek 
words “megas” (meaning “big”), “apnoos” (meaning “dead”), 
and “sauros” (meaning “lizard”). Th is tongue-in-cheek 
description was given to the dinosaur by the entomologists 
who removed it from “Syntarsus.” Th e specifi c name 
rhodesiensis refers to the location of the holotype’s discovery; 
the area known today as Zimbabwe was, at the time, known 
as Rhodesia.
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COELOPHYSOIDEA

JURASSICTRIASSIC

PODOKESAURUS

52

CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Neotheropoda
    Coelophysoidea
     Coelophysidae

LOCATION
Massachusetts, USA

KNOWN REMAINS
Partial skeleton

Podokesaurus holyokensis (meaning “swift -footed lizard 
from Holyoke”) is a coelophysid that is known only from 
destroyed remains.

Th e holotype material was both discovered and described 
by the geologist Mignon Talbot, which gave her the 
distinction of being the fi rst woman to accomplish such a 
feat for a nonavian dinosaur. Th e affi  nities of Podokesaurus 
were not initially clear, because it was one of the few tiny 
theropods known when it was described. Th us, it was 
initially grouped with other small theropods, such as 
Compsognathus, in the family known as Podokesauridae (an 
outdated term that is no longer used).

Sadly, during the winter of 1917, the building in which 
the specimen was kept burned to the ground, and the fossil 
material was lost. All that now remains are illustrations and 
poor-quality casts.

When a trove of Coelophysis remains were found in 
1947, Podokesaurus began to receive renewed interest. 

As early as the 1960s, some researchers suggested that 
Coelophysis and Podokesaurus were in fact so similar that 
the genera should be considered synonymous. A litany of 
agreements and disagreements on this issue have ensued 
over the years, and the animal is sometimes referred to as 
Coelophysis holyokensis. While some researchers conclude 
that Podokesaurus lacks any specifi c traits that would unite 
it with Coelophysis (Tykoski and Rowe, 2004), that there are 
no modern detailed descriptions of the remains precludes 
Podokesaurus from being used in detailed phylogenetic 
analyses of the relationships within Coelophysoidea.

Th e generic name Podokesaurus comes from the ancient 
Greek words “podokes” (meaning “swift ” or “fl eet-footed”) 
and “sauros” (meaning “lizard”). Th e specifi c name 
holyokensis refers to the discovery location of the holotype, 
near Mt. Holyoke, Massachusetts. In 2021, Podokesaurus 
became the state dinosaur of Massachusetts.
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Height: 0.3 m (1 ft )
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JURASSIC CRETACEOUSTRIASSIC

COELOPHYSOIDEA

LUCIANOVENATOR

50 cm

53

CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Neotheropoda
    Coelophysoidea
     Coelophysidae

LOCATION
Argentina

KNOWN REMAINS
Partial vertebrae and pelvis

Lucianovenator bonoi (meaning “Luciano’s and Bono’s 
hunter”) is one of the few coelophysids known from South 
America.

Much like Coelophysis, Lucianovenator is a small, gracile 
carnivore with a long, slender neck. Similarly, the neck 
vertebrae possess cavities for “air sacs” to pass through, 
which are part of the respiratory system of modern birds. In 
fact, within Coelophysoidea, Lucianovenator is likely most 
closely related to Coelophysis and Camposaurus (Martínez 
and Apaldetti, 2017).

Th e holotype of Lucianovenator (PVSJ 906) was unearthed 
in the Quebrada del Barro Formation of Argentina, a 
location that had previously yielded hundreds of reptilian 
fossils. Researchers from the Institute and Museum of 
Natural Sciences (IMCN) of the National University of San 
Juan (UNSJ) conducted the excavation. Th ree other partial 
specimens, mostly consisting of pelvic-region remains, were 
also found.

Th e age of these specimens could be anywhere from 205 
to 210 million years, placing them in the fi nal age of the 
Triassic Period, known as the Rhaetian. Th e fossil record of 
theropods is sparse throughout the Rhaetian, in comparison 
to the earlier Norian age. Th e presence of Lucianovenator 
could suggest that the paucity of Rhaetian theropods is due 
to either a bias in the formation of fossils at the time or a 
stratigraphic bias in the rock layers that are available for 
scientists to research, rather than an actual dip in theropod 
diversity or abundance during the time (Martínez and 
Apaldetti, 2017).

Th e generic name Lucianovenator means “Luciano’s 
hunter,” in honor of Don Luciano Leyes, who was the fi rst to 
discover the animal’s remains. Th e specifi c name bonoi refers 
to Tulio del Bono, a local scientifi c leader who helped with 
the describers’ research.

50 cm

245

250

240

235

230

225

220

215

210

205
200

195

190

185

180

175

170

165

160

155

150

145

140

135

130

125

120

115

110

105

100 95 90 85 80 75 70 65
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(Martínez and Apaldetti, 2017)
Length: 2 m (6.6 ft )
Height: 0.7 m (2.3 ft )
Hip height: 0.5 m (1.6 ft )
Body mass: 45 kg (99 lb)
Reconstruction:
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54

CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Neotheropoda
    Coelophysoidea

LOCATION
Germany

KNOWN REMAINS
Skull (?) and partial skeleton

Procompsognathus triassicus (meaning “ancestor of the 
elegant jaw of the Triassic”) is a famous dinosaur, although 
its fossil remains have been the subject of much controversy.

In 1909, Albert Burrer discovered the holotype of 
Procompsognathus (SMNS 12591) in his quarry, distributed 
across three slabs of rock. In 1913, Professor Eberhard 
Fraas named and described the genus. Friedrich von Huene 
assigned two more specimens to Procompsognathus in 
1921: SMNS 12352, a fragmentary skull and lower jaws, 
and SMNS 12352a, an isolated left  hand; however, both 
have been found to be from a crocodylomorph (Knoll and 
Schoch, 2006).

Somewhat predictably, nearly all of these remains have 
had their validity called into question. Th e skull material 
assigned to the holotype has been claimed by authors to 
belong to a diff erent creature entirely. Some suggest that 
the skull belongs to some sort of crocodylomorph (Sereno 
and Wild, 1992), while others state that it belongs to a 

diff erent, indeterminate theropod (Knoll and Schoch, 2006; 
Chatterjee, 1993, 1998). Th e two referred specimens are now 
generally agreed to be crocodylomorphan in origin (Knoll 
and Rohrberg, 2012).

While Procompsognathus is still considered a valid genus, 
its future in the scientifi c literature is uncertain. With only 
one fragmentary postcranial skeleton to use as a baseline, 
many paleontologists are reluctant to defi nitively assign any 
new fi nds to this genus.

Th e generic name Procompsognathus combines the Greek 
words “kompsos” (meaning “elegant” or “dainty”) and 
“gnathos” (meaning “jaw”) with the prefi x “pro” (meaning 
“before” or “ancestor of ”). However, rather than a literal 
meaning, the name is in reference to the Jurassic theropod 
Compsognathus, which had been discovered previously 
and is also characterized by its diminutive size. (Th e two 
dinosaurs are not very closely related, as it turns out.) Th e 
specifi c name triassicus refers to when the animal lived.
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COELOPHYSOIDEA

SEGISAURUS

CRETACEOUSTRIASSIC JURASSIC

55

CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Neotheropoda
    Coelophysoidea
     Coelophysidae

LOCATION
Arizona, USA

KNOWN REMAINS
Partial postcranial skeleton

Segisaurus halli (meaning “Hall’s lizard from Segi”) is the 
latest-surviving coelophysid currently known, likely making 
it one of the last of its kind.

Th e holotype and only known specimen (UCMP 32101) 
was discovered in 1933 entombed in sediment known as the 
Navajo Sandstone. Th is type of sedimentary rock is much 
more likely to preserve trackways than it is to preserve 
bones, so to fi nd a partially articulated skeleton in this 
location was an extraordinary discovery.

Although it was largely overlooked at the time, the 
skeleton of Segisaurus held an important evolutionary clue. 
Segisaurus possessed clavicles that were fused, forming a 
furcula—also known as a wishbone. At the time, the debate 
about the link between birds and dinosaurs was in full 
swing. One point against the notion that dinosaurs were 
ancestral to birds, though, was the lack of any known furcula 
among theropods. However, this detail about Segisaurus 
would be overlooked for some time.

Another important hint about the link between dinosaurs 
and birds can be seen in the position in which the fossilized 
remains were found. Segisaurus appears to have been in a 
“roosting” position when it died, perhaps in an attempt to 
hunker down against a sandstorm. Th e signifi cance of this 
bird-like positioning was, again, unnoticed for a long time 
(Carrano et al., 2005).

In addition to these overlooked truths, there was, for a 
time, also a popular falsehood about the specimen—namely, 
that it possessed solid bones, rather than hollow ones. Th is 
has since been discounted (Carrano et al., 2005).

Th e fi rst portion of the generic name Segisaurus refers 
to Tsegi Canyon, Arizona, where the fossil was discovered. 
Th e second portion adds the Greek word “sauros” (meaning 
“lizard”). Th e specifi c name halli is meant to honor A. Hall, 
a colleague of Charles Lewis Camp, the paleontologist who 
formally described the specimen.
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Ceratosauria is a diverse clade, including not only the likes of the ubiquitous Ceratosaurus but also 
many other theropods that do not bear much of an outward similarity to that nose-crested specimen. 

These include the enigmatic and gracile noasaurids, as well as the short-faced abelisaurids.

CERATOSAURIA

CERATOSAURIA

57

Berberosaurus is most oft en placed as the most basal member 
of Ceratosauria (Ezcurra et al., 2010; Dal Sasso et al., 2018; 
de Souza et al., 2021). Th is is what has been depicted here, 
although occasionally Berberosaurus is shown in a slightly 
more derived position, either as a part of Ceratosauridae (Za-
her et al., 2020) or slightly closer to Abelisauridae (Tortosa et 
al., 2014). To date, the only phylogenetic examination of Sal-
triovenator conducted was in the initial description of the ge-
nus, which placed it as the sister taxon to Berberosaurus (Dal 
Sasso et al., 2018).

Th e earliest major branching point separates Ceratosauridae 
from Abelisauroidea. Ceratosauridae contains only two gen-
era with confi dence, Ceratosaurus and Genyodectes (Rauhut 
and Carrano, 2016; Dal Sasso et al., 2018; de Souza et al., 2021).

Most commonly, Abelisauroidea is interpreted as then di-
verging into two groups, Abelisauridae and Noasauridae, 
with each group being separate and monophyletic (descend-
ing from a single ancestor not shared by another group) 
(Rauhut and Carrano, 2016; Langer et al., 2019; Cerroni et al., 
2019; de Souza et al., 2021). Th is is the arrangement that has 
been reproduced here, although, notably, Dal Sasso et al. 
(2018) show Noasauridae to be paraphyletic.

As depicted here, the most basal member of Noasauridae 
is the recently described Berthasaura (de Souza et al., 2021), 
followed by Deltadromeus (Rauhut and Carrano, 2016; Zaher 
et al., 2020; de Souza et al., 2021). However, the position of 
Deltadromeus is uncertain; in one instance, that of Cerroni et 
al. (2019), it has been placed in an even more basal position 
outside Noasauridae.

Several studies have also placed the dinosaur Camarilla-
saurus as a basal ceratosaur or noasaurid (Tortosa et al., 2014; 
Zaher et al., 2020); this is not depicted here, as the most re-
cent analysis places Camarillasaurus within Spinosauridae 
(Samathi et al., 2021).

Afromimus and Austrocheirus, along with other noasaurids, 
are known from such scant remains that many analyses are 
unable even to estimate the exact placement of each genus rel-
ative to the others and simply place most or all of the non- 
elaphrosaur noasaurids into one large undiff erentiated group 
(Ezcurra et al., 2010; Tortosa et al., 2014; Baiano et al., 2020; 
de Souza et al., 2021). Th e taxon Noasaurinae was coined to 
encompass “all noasaurids more closely related to Noasaurus 
than to Elaphrosaurus, Abelisaurus, Ceratosaurus, or Allo-
saurus” (Rauhut and Carrano, 2016). As mentioned above, it is 
unclear whether Afromimus and Austrocheirus would fall into 
this group. Several analyses, though, show that Velocisaurus, 
Masiakasaurus, Noasaurus, and (most recently) Vespersaurus 
would fall within this grouping (Rauhut and Carrano, 2016; 
Langer et al., 2019; Zaher et al., 2020).

Perhaps the most uncertain placement here regards Ela-
phrosaurinae. Multiple studies have placed the group outside 
and basal to Noasauridae (Tortosa et al., 2014; Brissón Egli et 
al., 2016; Cerroni, 2019). Contrastingly, multiple studies have 
placed it within Noasauridae (Rauhut and Carrano, 2016; 
Langer et al., 2019; de Souza et al., 2021). Th e latter arrange-
ment is depicted here, although, again, this is highly 
uncertain.

Despite the confusion surrounding the family’s overall 
placement, though, the question of which dinosaurs belong 
within the family Elaphrosaurinae stands on slightly fi rmer 
ground. Most studies that include Spinostropheus place it as 
the basalmost member of the group (Wang et al., 2017; Cer-
roni et al., 2019; Baiano et al., 2020). Limusaurus and Elaphro-
saurus are consistently resolved as very closely related (Zaher 
et al., 2020; de Souza et al., 2021). Th e recently described Hu-
inculsaurus was assigned as the most derived member of this 
group, according to its original description (Baiano et al., 
2020). Betasuchus, known from a single bone, can be assigned 
only to Abelisauria incertae sedis (“uncertain placement”) 
(Tykoski and Rowe, 2004). As stated previously, Abelisauri-
dae is then shown as the sister clade of Noasauridae.

Ceratosaurus nasicornis

Masiakasaurus knopfleri
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CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Neotheropoda
    Averostra
     Ceratosauria

LOCATION
Morocco

KNOWN REMAINS
Fragmentary remains

Berberosaurus liassicus (meaning “Berber lizard of the 
Lias”) may be the most basal ceratosaur known, coming 
from a period for which the fossil record of theropods is 
very sparse. Only a small number of theropods have been 
identifi ed from the latter half of the Early Jurassic, so any 
new data regarding this part of the theropod family tree is 
considered invaluable.

Th e holotype material was discovered in the early 2000s 
in Morocco’s High Atlas Mountains, as part of a series of 
bone beds that have yielded numerous discoveries, such as 
early sauropods. It consists of a cervical vertebra, part of 
the sacrum, a metacarpal, a right femur, and portions of the 
tibia and fi bula. (An additional partial femur has also been 
referred to Berberosaurus.)

At the time of its initial description, Berberosaurus was 
phylogenetically placed as the basalmost abelisauroid 
(Allain et al., 2007), while a subsequent analysis placed it 
as a dilophosaurid (Xu et al., 2009). However, the current 

majority consensus seems to place Berberosaurus as the most 
basal member of Ceratosauria (Carrano and Sampson, 2008; 
Ezcurra et al., 2010; Dal Sasso et al., 2018).

Th is is a more stratigraphically compatible placement; 
if Berberosaurus were an abelisauroid, it would essentially 
increase the total stratigraphic debt by pushing the origins of 
the more primitive ceratosaur taxa further backward in time. 
Furthermore, whereas Berberosaurus does indeed bridge the 
gap between Ceratosauria and Coelophysoidea, it essentially 
closes the gap separating Ceratosauria and Tetanurae, a 
group that is also known only beginning from the Early 
Jurassic but not from any time prior (Carrano and Sampson, 
2008).

Th e fi rst part of the generic name Berberosaurus refers 
to the Berber people who live mainly in Morocco; the 
remainder of the name, “sauros,” is Greek for “lizard.” Th e 
specifi c name liassicus refers to the Lias stratigraphic epoch 
in which the specimen was located.
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CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Neotheropoda
    Averostra
     Ceratosauria

LOCATION
Italy

KNOWN REMAINS
Fragmentary remains

Saltriovenator zanellai (meaning “Zanella’s hunter from 
Saltrio”) is only the third nonavian dinosaur ever discovered 
from Italy and the largest theropod known from the Early 
Jurassic.

Th e holotype material (MSNM V3664) was discovered 
unexpectedly in the 1990s in a quarry, aft er an excavation 
explosion exposed the fossils. Th e fragments that survived 
were embedded in chalky material, and extensive baths 
of formic acid were needed to free the bones completely. 
Many of the remains were too damaged or fragmentary 
to be identifi ed, but roughly 10% of the total skeleton was 
eventually accounted for.

Th e specimen was found in marine deposits alongside 
ammonites and crinoids, so it has been speculated that 
Saltriovenator could have occupied a coastal environment 
and was swept out to sea aft er its death. Th is is likely, as 
much of Europe consisted of island-like landmasses during 
the Early Jurassic. Th ere were also signs that the remains had 
been scavenged by aquatic animals.

Before the specimen was formally described, there 
were opinions that Saltriovenator was a tetanuran or 
coelophysoid, but the describing authors determined that 
it was most likely a basal member of Ceratosauria. By 
sharing several traits of both ceratosaurs and tetanurans, 
Saltriovenator is shown to occupy a placement near the 
divergence of these two primary lineages of Averostra (Dal 
Sasso et al., 2018).

Saltriovenator is also noteworthy due to the anatomy of 
its hands. While modern avians possess a tridactyl (three-
fi ngered) hand, the details of how this trait evolved have 
remained elusive. Saltriovenator possesses a combination 
of various traits seen in other four-fi ngered theropods, 
which indicates that the loss of diff erent digits was not a 
straightforward evolutionary process.

Th e fi rst part of the generic name Saltriovenator refers to 
Saltrio, the location in Italy where the fossils were found. Th e 
second portion, “venator,” is Latin for “hunter.” Th e specifi c 
name zanellai honors fossil discoverer Angelo Zanella.
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S. zanellai
(Dal Sasso et al., 2018)
Length: 7.5 m (25 ft )
Height: 2.3 m (7.5 ft )
Hip height: 2.2 m (7.2 ft )
Body mass: 1,300 kg (1.4 t)
Reconstruction:
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CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Neotheropoda
    Averostra
     Ceratosauria
      Ceratosauridae

LOCATION
United States, Portugal, Tanzania

KNOWN REMAINS
Most of skull and skeleton

Ceratosaurus nasicornis (meaning “horned lizard bearing a 
nose horn”) is one of the most famous theropods, although 
its depiction in various media is oft en inaccurate. It is 
easily recognizable because of the distinctive “horn” on its 
skull, near the nose. Unlike the horns of dinosaurs such as 
Triceratops, however, this was not a robust appendage, but 
a rather thin protrusion of nasal bone. Nevertheless, the 
idea that this horn was used as an off ensive weapon was 
accepted without question for many decades, and numerous 
depictions have subsequently shown Ceratosaurus with a 
menacing, sharp, spike-like horn. Th e modern consensus, 
however, is that this protrusion was likely too fragile for use 
in this way and most likely served a display purpose only, 
acting akin to a short crest (Rowe and Gauthier, 1990).

Ceratosaurus is also the only theropod known to possess 
osteoderms—small bony protrusions embedded in the 
skin. Th ese sorts of features, as seen in other animals, 
usually serve a defensive purpose, suggesting either that 

Ceratosaurus was preyed upon by even larger theropods or 
that individuals fought among themselves. Alternatively, 
the osteoderms could also have been purely ornamental 
(Madsen and Welles, 2000).

Th e tail vertebrae of Ceratosaurus were straight and tall, 
and the chevron bones located on the tail’s underside were 
unusually long. Some paleontologists have interpreted this 
as a “crocodile-like” tail that aided in swimming (Bakker and 
Bir, 2004). Ceratosaurus is also distinguished by having teeth 
that were exceptionally long, compared to other theropods 
(Henderson, 1998).

Ceratosaurus is known from numerous specimens. 
Multiple species have been assigned to the genus over the 
years, but currently C. nasicornis is the only uncontentious 
example. Th e generic name is derived from the Greek 
“keratos” (meaning “horn”) and “sauros” (meaning “lizard”). 
Th e specifi c name combines the Latin word “nasus” 
(meaning “nose”) and “cornu” (meaning “horn”).
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C. nasicornis
(Marsh, 1884)
Length: 6 m (20 ft )
Height: 1.5 m (4.9 ft )
Hip height: 1.5 m (4.9 ft )
Body mass: 600 kg (1,320 lb)
Reconstruction:
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CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Neotheropoda
    Averostra
     Ceratosauria
      Ceratosauridae

LOCATION
Argentina

KNOWN REMAINS
Partial skull and jaw

Genyodectes serus (meaning “late biting jaw”) was 
unearthed in 1901 by A. S. Woodward and is essentially 
the fi rst theropod fossil known from South America. Th e 
specimen (MLP 26–39) consists of the snout of a single 
individual. For more than a century, the specimen received 
little in the way of attention and was considered by many 
to be nomen dubium (a dubious genus). While obviously 
belonging to a theropod, the specimen’s exact affi  nities were 
left  ambiguous until 2004, when the fossil received a detailed 
reevaluation (Rauhut, 2004).

It was determined that Genyodectes was a distinct and 
valid genus and most closely related to Ceratosaurus, 
placing the genus within the family Ceratosauridae. 
While the bones are not in pristine condition, the 
anatomical features of the teeth (particularly their shape 
and unusual length) revealed compelling similarities 
between the two dinosaurs.

Th e exact location of the holotype’s discovery was not well 
documented, which meant that determining the fossil’s exact 
age took some detective work. Based on original notes and 
geological details of the rock material still attached to the 
fossil, it has been surmised that the fossil originated in the 
Cretaceous stone of Cañadón Grande. Th is is noteworthy, as 
all specimens of the related Ceratosaurus are from a much 
earlier time, nearly 40 million years prior, in the Jurassic. 
Th us, Genyodectes indicates that members of Ceratosauridae 
survived well into the latter part of the Mesozoic. Hopefully, 
new specimens will shed light on these missing years of the 
Ceratosauridae lineage.

Th e generic name Genyodectes combines the Greek words 
“genys” (meaning “jaw”) and “dektes” (meaning “bite”). Th e 
specifi c name serus means “late,” as Woodward believed 
that the species represented “one of the latest and most 
specialized members of its race.”
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G. serus
(Woodward, 1901)
Length: 6 m (20 ft )
Height: 1.5 m (4.9 ft )
Hip height: 1.5 m (4.9 ft )
Body mass: 600 kg (1,320 lb)
Reconstruction:
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CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Neotheropoda
    Averostra
     Ceratosauria
      Abelisauroidea

LOCATION
Netherlands

KNOWN REMAINS
Partial right femur

Betasuchus bredai (meaning “Breda’s ‘B’ crocodile”) is 
one of only two nonavian dinosaurs to be named from the 
Netherlands.

Th e holotype and only known material ( NHMUK 
42997), a fragment of a right femur, was discovered in the 
Netherlands in 1883 and named Megalosaurus bredai 
aft er the late Dutch scientist Jacob Gijsbertus Samuel van 
Breda, who had acquired the fossil sometime between 
1820 and 1860. He did not unearth the remains personally, 
but purchased them from workers of a chalkstone quarry 
who had excavated various sites; thus, it is not possible to 
pinpoint the location of its discovery. Based on other fossils 
found in the general region, however, Betasuchus can be 
estimated to be about 67–66 million years old.

Th e top portion of the femur is the only material that was 
preserved; a portion of the distal end was lost when the bone 
was sawed cleanly in half by quarry workers, and the head of 
the bone was marred by other saw-borne cuts.

In 1926, Friedrich von Huene reevaluated the fossil 
and revealed that it belonged to a diff erent genus than 
Megalosaurus (which had become a “wastebin taxon,” where 
numerous unrelated carnivorous dinosaurs were thrown 
together). Von Huene considered the specimen to belong to 
an ornithomimosaurian and formally renamed M. bredai as 
Betasuchus in 1932.

Because the genus is known from only a single poorly 
preserved bone from an indeterminate location, many 
researchers have dubbed it as nomen dubium (a doubtful 
or invalid name). Some, however, have argued that the 
fossil shows enough unique features to be considered valid. 
Betasuchus is generally thought to have been an abelisaurid, 
but an alternative view is that it is a relative of Dryptosaurus 
(Le Loeuff  and Buff etaut, 1991; Carpenter et al., 1997).

Th e generic name literally means “B-crocodile,” while 
the specifi c name honors the fossil’s fi rst owner, Jacob 
van Breda.
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B. bredai
(Seeley, 1883)
Length: 4 m (13 ft )
Height: 1.2 m (4 ft )
Hip height: 1 m (3.3 ft )
Body mass: 250 kg (551 lb)
Reconstruction:
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CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Averostra
    Ceratosauria
     Abelisauroidea
      Noasauridae

LOCATION
Morocco

KNOWN REMAINS
Partial skeleton

Deltadromeus agilis (meaning “agile delta runner”) is an 
unusual dinosaur whose taxonomic placement has been 
debated for years. Various interpretations have placed 
Deltadromeus as a coelurosaur, allosaur, or megaraptoran. 
Th e most common interpretation, however, places the 
animal as a ceratosaur—specifi cally, as a member of the 
Noasauridae (Rauhut and Carrano, 2016; Ibrahim et al., 
2020). Confounding the matter, though, Deltadromeus 
shares many features with Gualicho shinyae, which may be a 
carnosaur or megaraptoran (Apesteguía et al., 2016).

Th e holotype of Deltadromeus (UCRC PV11) is the only 
confi rmed skeletal material belonging to the genus. Several 
other fragmentary specimens were initially referred to the 
genus, but they have since been questioned, because many 
originate from diff erent localities (Mortimer, 2014).

It has also been noted that the holotype material of 
Deltadromeus bears a striking resemblance to a diff erent 
dinosaur, Bahariasaurus ingens. Bahariasaurus was named 

in 1934 from specimens discovered in Egypt. Sadly, all of the 
specimens of Bahariasaurus were destroyed in World War 
II, so a detailed comparison of the two sets of fossils cannot 
be conducted. Some have still suggested, though, that the 
two genera may be synonymous. If so, then the estimated 
8-meter length of Deltadromeus would not represent a 
fully grown individual, as the Bahariasaurus specimen is 
estimated to have been 10–12 meters in length (Holtz, 2007).

No skull is known from the specimen, so the diet of 
Deltadromeus is unknown. Th e most striking feature of the 
skeleton, its long and slender legs, suggest the animal was 
fast and agile.

Th e fi rst portion of the generic name Deltadromeus refers 
to the dinosaur’s suspected habitat of a river delta; the 
holotype material was found alongside the teeth of sawfi sh 
and crocodyliforms. Th is is attached to “dromeus,” the Greek 
word for “runner,” in reference to the animal’s perceived 
agility; the specifi c name agilis is Latin for “agile” or “quick.”
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D. agilis
(Sereno et al., 1996)
Length: 8 m (26 ft )
Height: 2.2 m (7.2 ft )
Hip height: 2 m (6.6 ft )
Body mass: 1,000 kg (1.1 t)
Reconstruction:
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CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Averostra
    Ceratosauria
     Abelisauroidea
      Noasauridae

LOCATION
Brazil

KNOWN REMAINS
Majority of skull and skeleton

Berthasaura leopoldinae (meaning “Bertha’s and 
Leopoldina’s lizard”) is one of the only ceratosaurs known 
to be edentulous (lacking in teeth). Th e only other example, 
Limusaurus, is known to have possessed teeth early in its 
life and then lost them aft er maturity. Berthasaura, on the 
other hand, might have possessed no teeth at any point of 
its life cycle. Th is conclusion was reached because the only 
known specimen is a juvenile, and it was already toothless—
as confi rmed by a CT scan of the remains. Regardless, 
Berthasaura and Limusaurus are not thought to be very 
closely related; this could suggest that toothlessness evolved 
more than once among Noasauridae.

As modern birds demonstrate, simply possessing a 
toothless beak does not necessarily mean that a creature is 
herbivorous. Indeed, certain features of the skull suggest 
that Limusaurus’s parrot-like beak possessed a “cutting 

edge.” Lacking in any other evidence, such as gastroliths, it is 
speculated that Berthasaura had an omnivorous diet.

Th e holotype material (MN 7821-V) was unearthed in 
the Cemitério dos Pterossauros Quarry, a site that became 
famous in 2011 for being a bone bed of plentiful pterosaur 
remains. Another noasaurid from the same location, 
Vespersaurus, was previously described in 2019. Th e exact 
age of the stratum from the discovery site is unknown, with 
estimates ranging between 110 and 70 million years of age.

Th e generic name honors Bertha Maria Júlia Lutz 
(1894–1976), a scientist and women’s rights activist from 
Brazil. Instead of the typical suffi  x “saurus,” the term was 
feminized here as “saura.” Th e specifi c name refers to Maria 
Leopoldina, the fi rst Brazilian empress (1797–1826); this 
was meant to reference the country’s upcoming (at the time 
of naming) bicentennial in 2022.

Majority of skull and skeleton
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B. leopoldinae
(de Souza et al., 2021)
Length: 1 m (3.3 ft )
Height: 0.4 m (1.3 ft )
Hip height: 0.25 m (10 in)
Body mass: 10 kg (22 lb)
Reconstruction:
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CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Averostra
    Ceratosauria
     Abelisauroidea
      Noasauridae

LOCATION
Argentina

KNOWN REMAINS
Fragmentary elements

Austrocheirus isasii (meaning “Isasi’s southern hand”) is an 
intriguing specimen known only from fragmentary remains.

One of the most remarkable evolutionary changes seen 
as Abelisauroidea moved into the Cretaceous has been 
the reduction of the forelimb, as seen in species such as 
Carnotaurus and Majungasaurus. Austrocheirus is the 
fi rst medium-sized abelisauroid from the Late Cretaceous 
discovered with nonatrophied hands. Th is suggests that the 
evolutionary pressures that reduced the forelimbs of more 
derived abelisaurids may not have been directly tied to their 
large size.

Th e holotype (MPM-PV 10003) was discovered in the 
Pari Aike Formation; the exact age of this formation has 
been adjusted several times based on various measurements. 
It is currently believed to date to the Middle Campanian of 
the Late Cretaceous (Novas et al., 2019).

Since the remains include such a small number of bones, 
the phylogenetic placement of Austrocheirus has been 

contentious. It was originally assigned to the basal region 
of Abelisauroidea. Shortly thereaft er, another analysis 
challenged this idea, suggesting that the remains could not 
be identifi ed any more specifi cally than “indeterminate 
theropod,” partially because the set of data used in the 
original description did not include a wide enough 
variety of theropods for comparison (Rauhut, 2012). 
However, an expanded version of the original analysis still 
placed Austrocheirus within Abelisauroidea (Cau, 2010). 
Additionally, a subsequent analysis went further, placing 
the genus within Noasauridae (Tortosa et al., 2014).

Th e generic name Austrocheirus combines the Greek 
words “austros” (meaning “south”) and “cheirus” (meaning 
“hand”), in reference to the dinosaur’s distinctive hands. Th e 
specifi c name isasii honors Marcelo Isasi, the discoverer of 
the holotype specimen.
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A. isasii
(Ezcurra et al., 2010)
Length: 8 m (26 ft )
Height: 2.5 m (8.2 ft )
Hip height: 2 m (6.6 ft )
Body mass: 770 kg (1,700 lb)
Reconstruction:
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CLASSIFICATION
Dinosauria
 Saurischia
  Th eropoda
   Averostra
    Ceratosauria
     Abelisauroidea
      Noasauridae

LOCATION
Niger

KNOWN REMAINS
Partial tail and foot bones

Afromimus tenerensis (meaning “Africa mimic from 
Ténéré”) is an enigmatic noasaurid whose peculiar traits 
have made it the subject of much debate regarding its exact 
evolutionary placement.

Th e holotype and only known specimen (MNBH 
GAD112) was unearthed in 1997 in the Ténéré Desert. 
During the Cretaceous, this region sported numerous rivers 
and plentiful greenery. Many of the Afromimus fragments 
were exposed and weathered when discovered, suggesting 
that more of the skeleton may have been present at one time 
before being eroded away. Based on vertebral fusing, the 
specimen is believed to have been fully grown.

In the original scientifi c description of the fossils, the 
author assigned Afromimus to the group Ornithomimosauria, 
the same group that includes the famous Gallimimus, despite 
noticing certain similarities between Afromimus and the 
abelisauroids (Sereno, 2017).

Subsequent analyses have challenged this classifi cation, 
noting that many of the diagnostic traits used to assign 
Afromimus to Ornithomimosauria can be found within 
Ceratosauria as well. Ensuing phylogenetic examinations 
have placed Afromimus within at least Abelisauroidea, or 
possibly even Noasauridae (Cerroni et al., 2019; Baiano et 
al., 2020).

Th is phylogenetic debate is not unique to Afromimus; 
many of the noasaurids present a confusing suite of traits, 
some of which bear striking similarity (at least superfi cially) 
to the ornithomimids.

Th e generic name Afromimus combines the Latin word 
“Afro” (referring to “Africa”) and the Greek “mimus” 
(meaning “mimic,” a common suffi  x for the names of 
ornithomimosaurs). Th e specifi c name tenerensis refers 
to the fossil’s location of discovery, meaning “from the 
Ténéré Desert.”

Partial tail and foot bones
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A. tenerensis
(Sereno, 2017)
Length: 4 m (13.1 ft )
Height: 1.5 m (4.9 ft )
Hip height: 1 m (3.3 ft )
Body mass: 70 kg (154 lb)
Reconstruction:
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CLASSIFICATION
Dinosauria
 Th eropoda
  Averostra
   Ceratosauria
    Abelisauroidea
     Noasauridae
      Elaphrosaurinae

LOCATION
China

KNOWN REMAINS
Complete skull and skeleton

Limusaurus inextricabilis (meaning “mud lizard who could 
not escape”) is an intriguing dinosaur, possessing unusual 
traits that are important for understanding a variety of 
evolutionary topics.

Limusaurus is known from at least 19 individuals of 
various ages, which gives paleontologists a unique glimpse 
into the ontogeny (developmental growth) of the species. 
Th e most surprising discovery concerning the dinosaur’s 
growth was that young individuals possessed a full set of 
teeth, whereas adults had a toothless beak. Using CT scan 
data, it was determined that this process of tooth loss was a 
slow and complex development. Based on this, it is likely that 
Limusaurus of diff erent ages had diff erent diets. Th e presence 
of gastroliths suggests that adults had a mostly herbivorous 
diet, and it is speculated that the juveniles therefore required 
a more omnivorous diet (Wang et al., 2017).

Th e digits present on the hands of Limusaurus also raise 
interesting questions. In modern birds, it can be seen from 
embryological development that digits II, III, and IV go on 
to form the bones of the fully formed wing. However, many 
theropods possess tridactyl hands that feature digits I, II, and 
III. Limusaurus, by contrast, has digits II, III, and IV but also 
a small, vestigial digit I. Th is has prompted some scientists 
to speculate that the digits of various tridactyl theropods 
have been misidentifi ed all along—they do not have digits 
I, II, and III, but digits II, III, and IV. Th is is a controversial 
opinion, and debate rages on (Vargas et al., 2009).

Th e generic name Limusaurus combines the Latin 
word “limus” (meaning “mud” or “mire”) and the Greek 
word “saurus” (meaning “lizard”). Th e specifi c epithet 
inextricabilis means “unable to extricate”; both names refer 
to the entombment of the specimens in mudstone from a 
marsh environment.

67

Complete skull and skeleton
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L. inextricabilis
(Xu et al., 2009)
Length: 1.7 m (5.6 ft )
Height: 0.8 m (2.6 ft )
Hip height: 0.5 m (1.6 ft )
Body mass: 15 kg (33 lb)
Reconstruction:
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CLASSIFICATION
Dinosauria
 Th eropoda
  Averostra
   Ceratosauria
    Abelisauroidea
     Noasauridae
      Elaphrosaurinae

LOCATION
Argentina

KNOWN REMAINS
Five vertebrae

Huinculsaurus montesi (meaning “Montes’s lizard from 
Huincul”) is known from only a few bones, but these are 
distinctive enough to place the animal within the group 
Elaphrosaurinae.

Th e holotype and only known specimen (MCF-PVPH-36) 
was unearthed in the early 1990s but went undescribed until 
2020. It was discovered in the Huincul Formation, which 
is thought to have been an arid environment with seasonal 
streams during the Late Cretaceous. Fossils from this locality 
tend to be rare, but several prominent specimens have been 
unearthed from the formation, such as Argentinosaurus. 
Approximately 10 meters from the Huinculsaurus discovery 
site, the holotype material for the abelisaurid Ilokelesia was 
also discovered.

Th e total absence of fusion between the fossil’s vertebral 
arches indicates that the specimen is in an early stage of 
development. As a result, the individual was most likely still 
a long way from attaining the size of a mature adult.

Huinculsaurus, along with Afromimus, Limusaurus, and 
Elaphrosaurus, are helping paleontologists paint a picture of 
the members of Noasauridae as “ornithomimosaur-mimics.” 
While ornithomimosaurs such as Struthiomimus occupied 
certain ecological niches in the Northern Hemisphere, 
it seems that these long-legged abelisauroids were fi lling 
similar roles in other areas, such as Western Gondwana. 
If these noasaurids were indeed prevalent in the Southern 
Hemisphere, it could help explain why certain kinds of 
maniraptoriforms have scarcely been found in Africa or 
South America (Baiano et al., 2020).

Th e fi rst portion of the generic name Huinculsaurus 
refers to the Huincul Formation, where the fossil material 
was discovered; the second portion affi  xes the Greek word 
“saurus” (meaning “lizard”). Th e specifi c name montesi, 
honors the late Eduardo Montes, the technician who 
prepared the holotype specimen.

Five vertebrae

245

250

240

235

225

220

215

210

205

200

195

190

185

180

175

170

165

160

155

150

145

140

135

130

125

120

115

110

105

100 90 85 80 75 70 65

230

95

H. montesi
(Baiano et al., 2020)
Length: 3 m (9.8 ft )
Height: 1 m (3.2 ft )
Hip height: 0.8 m (2.6 ft )
Body mass: 25 kg (55 lb)
Reconstruction:

1 m
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CLASSIFICATION
Dinosauria
 Th eropoda
  Averostra
   Ceratosauria
    Abelisauroidea
     Noasauridae
      Elaphrosaurinae

LOCATION
Tanzania

KNOWN REMAINS
Majority of skeleton

Elaphrosaurus bambergi (meaning “Bamberg’s light-footed 
lizard”) was unearthed by Werner Janensch in 1910 in the 
Tendaguru Formation in Tanzania. Th is specimen (HMN 
Gr.S. 38–44) is currently the only undisputed example of 
Elaphrosaurus; various fragmentary and scattered remains 
have also been assigned to the genus—many by Janensch—
but most have had their validity or accuracy disputed over 
the years. Numerous other species have also been assigned 
to the genus, although all have since been disputed or 
reassigned to new genera, leaving E. bambergi as the only 
widely accepted valid example.

Janensch recognized that Elaphrosaurus was a peculiar 
animal that did not fi t neatly within any known family 
of theropods, and thus he assigned it as a coelurosaurian 
(which at the time was used as a catchall group). As recently 
as 1990, it had been classifi ed by some as an ornithomimid. 
More recently, however, careful reanalysis has revealed 

that Elaphrosaurus is a ceratosaur (Carrano and Sampson, 
2008) and, more specifi cally, a member of the Noasauridae 
(Rauhut and Carrano, 2016).

With no known skull material, it is diffi  cult to determine 
what sort of diet or niche best fi ts Elaphrosaurus. Modern 
reconstructions, like the illustration here, base their 
appearance on Limusaurus, the closest known relative 
of Elaphrosaurus that features preserved skull material. 
Janensch referred a great many fossilized teeth to the genus, 
but their validity is doubtful.

Th e generic name Elaphrosaurus combines the Greek 
words “elaphros” (meaning “light-footed,” referring to the 
animal’s presumed speed) and “sauros” (meaning “lizard”). 
Th e specifi c name bambergi is meant to honor Paul 
Bamberg, a businessman who fi nancially supported various 
Tendagaru paleontological expeditions.
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E. bambergi
(Janensch, 1920)
Length: 6 m (19.7 ft )
Height: 2.2 m (7.2 ft )
Hip height: 1.8 m (5.9 ft )
Body mass: 200 kg (440 lb)
Reconstruction:
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2 m



JURASSIC

CERATOSAURIA

CRETACEOUSTRIASSIC

MASIAKASAURUS

70

CLASSIFICATION
Dinosauria
 Th eropoda
  Averostra
   Ceratosauria
    Abelisauroidea
     Noasauridae
      Noasaurinae

LOCATION
Madagascar

KNOWN REMAINS
Majority of skeleton and skull

Masiakasaurus knop� eri (meaning “Knopfl er’s vicious 
lizard”) is a unique dinosaur that off ers tantalizing clues into 
the obscure group of theropods known as the noasaurids.

Th e original specimen, described in 2001, comprised 
about 40% of the animal’s total skeleton. Numerous 
specimens from multiple localities were unearthed in the 
following years and were collectively described in 2011. Now 
known from most of the skeleton and skull, Masiakasaurus 
is among the most complete noasaurid dinosaurs known to 
science (Carrano et al., 2011).

Th e most striking feature of Masiakasaurus is its forward-
projecting front teeth (see illustration in the introduction 
to the Ceratosauria). Th e fi rst set of teeth in the upper 
and lower jaw are so procumbent that they are nearly 
horizontal. Th is adaptation was most probably utilized for 
grasping small prey items; hypothesized feeding behaviors 
for Masiakasaurus include a piscivorous diet, snatching fi sh 

from the water’s edge, or a specialization in seizing small 
reptiles or mammals.

Th e original 2001 specimen did not preserve the skull’s 
snout region, so early reconstructions of Masiakasaurus 
oft en depicted an incorrect orientation of the upper front 
teeth. Additionally, based on a misinterpretation of a related 
species, Noasaurus, Masiakasaurus was once thought to 
possess a recurved raptor-like foot claw, but this has since 
been determined to be a misidentifi ed hand claw.

Th e generic name Masiakasaurus combines the Malagasy 
word “masiaka” (meaning “vicious”) and the Greek “sauros” 
(meaning “lizard”). Malagasy is the national language 
of Madagascar. Th e specifi c name knopfl eri references 
the musician Mark Knopfl er, since the expedition crew 
frequently listened to his music while unearthing the 
original material.
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50 cm

200 cm150 cm100 cm50 cm

M. knopfleri
(Sampson et al., 2001)
Length: 2 m (6.6 ft )
Height: 0.6 m (2 ft )
Hip height: 0.5 m (1.6 ft )
Body mass: 20 kg (44 lb)
Reconstruction:
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INDEX
Abelisauridae 79, 495
Abelisauroidea 57
Abelisaurus 110, 495
Acheroraptor 472, 511
Achillesaurus 302, 504
Achillobator 466, 511
Acrocanthosaurus 194, 499
Adasaurus 473, 511
Aepyornithomimus 283, 503
Aerosteon 188, 499
Afromimus 66, 494
Afrovenator 131, 496
Afrovenatorinae 115
“Alamotyrannus” 488
Albertavenator 430, 508
Albertonykus 314, 504
Albertosaurinae 253
Albertosaurus 3, 256, 502
Albinykus 311, 504
Alcmonavis 405, 508
Alectrosaurus 242, 501
Alioramini 253
Alioramus 254, 502
Allosauria 157
Allosauridae 157
Allosauroidea 157
Allosaurus 155, 157, 167, 498
Almas 417, 508
Alnashetri 304, 504
Altispinax 159, 498
Alvarezsauridae 294, 321
Alvarezsauroidea 295, 504
Alvarezsaurus 301, 504
Alwalkeria 24, 493
Alxasaurus 331, 505
Ambopteryx 390, 508
Anchiornis 394, 508
Anchiornithidae 389
Angaturama 148, 512
Aniksosaurus 217, 500
Anomalipes 359, 506
Anserimimus 284, 503
Anzu 358, 506

Aoniraptor 180, 499
Aorun 216, 500
Apatodon 483
Apatoraptor 360, 506
Appalachiosaurus 248, 501
Aratasaurus 208, 500
Archaeopteryx 365, 404, 508
Archaeoraptor 449, 512
Archaeornithoides 430, 508
Archaeornithomimus 285, 503
Arcovenator 89, 495
Aristosuchus 224, 500
Arkansaurus 274, 503
Asfaltovenator 160, 498
Asiamericana 483
Asiatyrannus 267, 502
Atrociraptor 464, 511
Aublysodon 483
Aucasaurus 109, 495
Aurornis 395, 508
Australovenator 186, 499
Austrocheirus 65, 494
Austroraptor 441, 509
Averostra 19
Avetheropoda 157, 498
Avialae 389
Aviatyrannis 238, 501
Avimimus 349, 506

Bagaraatan 250, 501
Bahariasaurus 63
Balaur 475, 511
Bambiraptor 462, 511
Banji 367, 384, 507
Bannykus 299, 504
Baryonychinae 139
Baryonyx 141, 497
“Bayosaurus” 488
“Beelemodon” 488
Beibeilong 351, 506
Beipiaosaurus 328, 505
Beishanlong 271, 503
Berberosaurus 58, 494

Berthasaura 64, 494
Betasuchus 62, 494
Bicentenaria 206, 500
Bistahieversor 247, 501
Bonapartenykus 305, 504
Boreonykus 482, 509
Borogovia 424, 508
Brachyrostra 95, 495
Bradycneme 318, 504
Buitreraptor 435, 442, 509
Byronosaurus 425, 508

Caenagnathasia 364, 506
Caenagnathidae 343
Caenagnathinae 343
Caenagnathoidea 343
Caenagnathus 361, 506
Caihong 396, 508
Calamospondylus 483
Caletodraco 113, 495
Camarillasaurus 152, 497
Camposaurus 48, 494
“Capitalsaurus” 488
Carcharodontosauria 157, 175, 499
Carcharodontosauridae 175
Carcharodontosaurinae 175
Carcharodontosaurus 196, 499
Carnosauria 157
Carnotaurinae 79
Carnotaurini 95
Carnotaurus 95, 108, 495
Caudipteryx 343, 346, 506
Ceratonykus 312, 504
Ceratosauria 57, 494
Ceratosauridae 57
Ceratosaurus 57, 60, 494
Ceratosuchops 143, 497
Ceratosuchopsini 138
Changyuraptor 446, 510
Chenanisaurus 80, 495
Chienkosaurus 483
Chilantaisaurus 178, 499
Chilesaurus 135, 496



INDEX

515

Chindesaurus 28, 493
Chingkankousaurus 483
Chirostenotes 353, 506
Chuandongocoelurus 120, 496
Citipati 367, 374, 507
Citipatiinae 367
Citipes 357, 506
Coelophysidae 43
Coelophysis 43, 49, 494, 512
Coelophysoidea 43, 494
Coeluridae 227
Coeluroides 484
Coelurosauria 205, 500
Coelurus 228, 501
“Comanchesaurus” 488
Compsognathidae 205
Compsognathus 219, 500
Compsosuchus 484
Concavenator 192, 499
Conchoraptor 380, 507
Condorraptor 123, 496
Corythoraptor 367, 377, 507
Creosaurus 512
Cretaceous Period 15, 17
Cristatusaurus 152, 497
Cruxicheiros 116, 496
Cryolophosaurus 10, 36, 493
“Cryptotyrannus” 488, 491

Daemonosaurus 25, 493
Dahalokely 96, 495
Dakotaraptor 467, 511
Daliansaurus 420, 509
Dandakosaurus 484
Daspletosaurini 253
Daspletosaurus 258, 502
Datanglong 170, 498
Daurlong 456, 510
Deinocheiridae 269
Deinocheirus 281, 503
Deinodon 484
Deinonychosauria 408
Deinonychus 468, 511

Deltadromeus 63, 494
Dilong 237, 501
Dilophosaurus 11, 34, 493
Dineobellator 474, 511
Dinosauria 19
Dinotyrannus 512
Diplotomodon 484
Dolichosuchus 484
Dornraptor 76, 494
Dracoraptor 44, 494
Dracovenator 35, 493
Dromaeosauridae 435, 509
Dromaeosaurinae 461
Dromaeosaurus 469, 511
Dromiceiomimus 290, 503
Dryptosauroides 484
Dryptosaurus 239, 501
Dubreuillosaurus 132, 496
Duriavenator 127, 497
Dynamosaurus 512
Dynamoterror 260, 502
Dzharaonyx 319, 504

Ekrixinatosaurus 100, 495
Elaphrosaurinae 57
Elaphrosaurus 69, 494
Elemgasem 111, 495
Elmisaurus 354, 506
Embasaurus 484
Enigmosaurus 330, 505
Eoabelisaurus 81, 495
Eocarcharia 193, 499
Eodromaeus 26, 493
Eoneophron 365, 506
Eoraptor 19
Eosinopteryx 397, 508
Eotyrannus 227, 240, 501
Epanterias 512
Epichirostenotes 364, 506
Epidendrosaurus 393, 512
Epidexipteryx 392, 508
Erectopus 173, 498
Erliansaurus 334, 505

Erlikosaurus 323, 339, 505
Erythrovenator 29, 493
Eshanosaurus 341, 505
Eudromaeosauria 461, 511
Euronychodon 485
Eusaurischia 19
Eustreptospondylus 126, 497
Eutyrannosauria 227

Falcarius 326, 505
Fosterovenator 74, 494
Frenguellisaurus 23, 512
Fujianvenator 399, 508
Fukuipteryx 406, 508
Fukuiraptor 183, 499
Fukuivenator 325, 505
Furileusauria 95

Gallimimus 287, 503
Ganzhousaurus 375, 507
Garudimimus 280, 503
Gasosaurus 173, 498
Geminiraptor 432, 509
Genusaurus 90, 495
Genyodectes 61, 494
Giganotosaurini 174
Giganotosaurus 198, 499
Gigantoraptor 350, 506
Gnathovorax 22, 493
Gobiraptor 378, 507
Gobivenator 426, 509
Gojirasaurus 77, 493
Gondwana 15
Gorgosaurus 257, 502
Graciliraptor 447, 510
“Grusimimus” 488
Gualicho 202, 499
Guanlong 227, 229, 501
Guemesia 102, 495

Hagryphus 352, 506
Halszkaraptor 438, 510
Halszkaraptorinae 435
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Halticosaurus 77, 493
Haplocheirus 296, 504
Harpymimus 278, 503
Heptasteornis 318, 504
Herrerasauridae 19
Herrerasaurus 4, 23, 493
Hesperonychus 448, 510
Hesperornithoides 410, 509
Hexing 276, 503
Heyuannia 383, 507
Heyuanninae 367
Huadanosaurus 225, 500
Huanansaurus 376, 507
Huaxiagnathus 213, 500
Huinculsaurus 68, 494
Hulsanpes 439, 510

Iberospinus 145, 497
Ichthyovenator 147, 497
Iliosuchus 485
Ilokelesia 99, 495
Incisivosaurus 343, 344, 506
Indosaurus 93, 495
Indosuchus 93, 495
Inosaurus 485
Irritator 148, 497
Ischisaurus 23, 512
Itemirus 482, 510

Jaculinykus 320, 504
Jeholornis 407, 508
Jianchangosaurus 327, 505
Jiangxisaurus 386, 507
Jianianhualong 411, 509
Jinbeisaurus 244, 501
Jinfengopteryginae 409
Jinfengopteryx 418, 509
Jubbulpuria 485
“Julieraptor” 489
Jurapteryx 404, 512
Jurassic Period 15, 17
Juratyrant 236, 501
Juravenator 212, 500

“Kagasaurus” 489
Kaijiangosaurus 136, 497
Kakuru 223, 500
Kansaignathus 481, 511
“Katsuyamasaurus” 489
Kayentavenator 136, 497
Kelmayisaurus 203, 499
Khaan 367, 379, 507
Khulsanurus 318, 504
Kileskus 232, 501
Kinnareemimus 275, 503
Kiyacursor 76, 495
Kol 306, 504
Koleken 112, 495
Kryptops 83, 496
Kuru 476, 511
Kurupi 82, 496

Labocania 224, 501
Labrosaurus 153, 512
Lajasvenator 190, 499
Latenivenatrix 431, 509
Laurasia 15
Lepidus 30, 493
Leptorhynchos 356, 506
Leshansaurus 134, 497
Liaoningvenator 412, 509
Ligabueino 75, 495
Liliensternus 31, 493
Limusaurus 67, 495
Lingyuanosaurus 340, 505
Linhenykus 315, 504
Linheraptor 478, 511
Linhevenator 427, 509
Llukalkan 104, 496
Longosaurus 49, 512
“Lopasaurus” 459
Lophostropheus 38, 493
Lourinhanosaurus 158, 498
Luanchuanraptor 481, 511
Lucianovenator 53, 494
Luoyanggia 362, 506
Lusovenator 171, 498

Lythronax 261, 502

Machairasaurus 382, 507
Macrocheiriformes 268
Macrophalangia 357, 512
Magnosaurus 133, 497
Mahakala 440, 510
Maip 200, 499
Majungasaurinae 79
Majungasaurus 79, 91, 496
Maleriraptor 41, 493
“Mangahouanga” 489
Maniraptora 294
Maniraptoriformes 204
Maniraptoromorpha 205
Manospondylus 512
Mapusaurus 199, 499
“Maroccanoraptor” 489
Marshosaurus 122, 497
Martharaptor 329, 505
Masiakasaurus 57, 70, 495
Megalosauria 115
Megalosauridae 115
Megalosaurinae 115
Megalosauroidea 115
Megalosaurus 128, 497
Megapnosaurus 51, 494
Megaraptor 187, 499
Megaraptora 175
Megaraptoridae 175
Mei 421, 509
Meraxes 201, 499
“Merosaurus” 76
Mesozoic Era 15, 17
Metriacanthosauridae 157
Metriacanthosaurus 164, 498
Microraptor 435, 449, 510
Microraptorinae 435
Microvenator 348, 506
“Mifunesaurus” 489
Migmanychion 324, 505
Mirischia 218, 500
Monolophosaurus 115, 119, 497
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Mononykus 316, 504
Moros 246, 501
Murusraptor 185, 500

Nankangia 368, 507
Nanotyrannus 266, 512
Nanshiungosaurus 336, 505
Nanuqsaurus 262, 502
Natovenator 457, 510
Nedcolbertia 277, 503
Neimongosaurus 333, 505
Nemegtomaia 381, 507
Nemegtonykus 307, 504
Neotheropoda 19
Neovenator 176, 500
Neovenatoridae 175
Neuquenraptor 443, 510
“Newtonsaurus” 489
“Ngexisaurus” 489
Niebla 103, 496
Ningyuansaurus 362, 506
Noasauridae 57
Noasaurus 71, 495
Nomingia 355, 506
Notatesseraeraptor 33, 493
Nothronychus 338, 505
Nqwebasaurus 270, 503
Nuthetes 485

Ojoraptorsaurus 363, 506
Oksoko 385, 507
Ondogurvel 319, 504
“Orcomimus” 489
Orionides 115
Orkoraptor 184, 500
Ornithischia 19
Ornithodesmus 459, 510
Ornitholestes 210, 500
Ornithomimidae 269
Ornithomimoidea 268
Ornithomimoides 485
Ornithomimosauria 269, 503
Ornithomimus 289, 503

Orthogoniosaurus 485
Ostafrikasaurus 153, 498
“Osteoporosia” 490
Ostromia 398, 508
Overoraptor 436, 510
Oviraptor 370, 507
Oviraptoridae 367, 507
Oviraptorosauria 343, 506
Oxalaia 149, 498
Ozraptor 74, 495

Palaeopteryx 485
Pamparaptor 444, 510
Pandoravenator 118, 497
Panguraptor 47, 494
Pantyrannosauria 227
Papiliovenator 413, 509
Paralitherizinosaurus 341, 505
Paraves 389, 508
Paraxenisaurus 282, 503
Paronychodon 486
Parvicursor 308, 504
Parvicursorinae 295
Patagonykinae 295
Patagonykus 504, 303
Pectinodon 431, 486, 487
Pedopenna 400, 508
Pelecanimimus 272, 503
Pendraig 45, 494
Pennaraptora 343
Phaedrolosaurus 223, 486
Philovenator 419, 509
Phuwiangvenator 182, 500
Piatnitzkysauridae 115
Piatnitzkysaurus 124, 497
Piveteausaurus 137, 497
Podokesaurus 52, 494
Poekilopleuron 137, 497
Polyodontosaurus 431, 512
Powellvenator 46, 494
Proceratosauridae 227
Proceratosaurus 231, 501
Procompsognathus 54, 494

Prodeinodon 486
Protarchaeopteryx 345, 506
Protathlitis 146, 498
Pterospondylus 486
Pycnonemosaurus 105, 496
Pyroraptor 458, 510

Qianzhousaurus 255, 502
Qiupalong 291, 503
Qiupanykus 309, 504
Quilmesaurus 106, 496

Rahiolisaurus 97, 496
Rahonavis 437, 510
Rajasaurus 92, 496
Rapator 181, 500
Raptorex 250, 501
Rativates 292, 503
Richardoestesia 486
Rinchenia 367, 372, 507
Rioarribasaurus 49, 512
Riojavenatrix 154, 498
Riparovenator 144, 498
“Ronaldoraptor” 387
Rugops 84, 496

“Saltillomimus” 490, 491
Saltriovenator 59, 495
“Sanchusaurus” 490
Sanjuansaurus 21, 493
Santanaraptor 249, 502
Sarcosaurus 39, 493
Saurischia 19
Sauroniops 191, 500
Saurophaganax 168, 498
Sauropodomorpha 19
Saurornithoides 428, 509
Saurornitholestes 465, 511
Saurornitholestinae 461
Scansoriopterygidae 389
Scansoriopteryx 393, 508
Scipionyx 205, 211, 500
Sciurumimus 221, 501
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Segisaurus 55, 494
Segnosaurus 337, 505
Serikornis 401, 508
Shanag 455, 510
Shanyangosaurus 363, 507
Shaochilong 195, 500
Shenzhouraptor 407, 512
Shenzhousaurus 273, 503
Shidaisaurus 163, 498
Shishugounykus 297, 504
Shixinggia 386, 507
Shri 477, 511
Shuangbaisaurus 512
Shuvuuia 295, 317, 504
Siamosaurus 153, 498
Siamotyrannus 166, 499
Siamraptor 172, 499
Siats 177, 500
“Sidormimus” 490
Sigilmassasaurus 151, 498
Similicaudipteryx 347, 507
Sinocalliopteryx 214, 501
Sinornithoides 414, 509
Sinornithomimus 286, 503
Sinornithosaurus 450, 510
Sinosauropteryx 215, 501
Sinosaurus 37, 493
Sinotyrannus 234, 502
Sinovenator 422, 509
Sinovenatorinae 409
Sinraptor 13, 165, 499
Sinusonasus 423, 509
Skorpiovenator 95, 101, 496
Spectrovenator 79, 85, 496
Spinosauridae 139, 497
Spinosaurinae 139
Spinosaurini 139
Spinosaurus 139, 150, 498
Spinostropheus 75, 495
Staurikosaurus 20, 493
Stenonychosaurus 431, 509
Stokesosauridae 227
Stokesosaurus 235, 502

Streptospondylus 125, 497
Struthiomimus 269, 288, 503
Stygivenator 512
Suchomimus 142, 498
“Suciasaurus” 490
Suskityrannus 243, 502
Suzhousaurus 332, 505
“Syntarsus” 43, 50, 494
“Szechuanoraptor” 162
Szechuanosaurus 162, 486

Tachiraptor 40, 493
Talos 415, 509
Tamarro 433, 509
Tanycolagreus 230, 502
Tarascosaurus 86, 496
Tarbosaurus 251, 265, 502
Taurovenator 203, 500
Tawa 27, 493
“Teihivenator” 490
Teinurosaurus 486
Teratophoneus 263, 502
Tetanurae 115, 496
Thanatotheristes 259, 502
Thanos 98, 496
Therizinosauria 323
Therizinosauridae 323
Therizinosauroidea 323
Therizinosaurus 251, 323, 335, 505
Theropoda 19
“Tiantaiosaurus” 340, 505
Tianyuraptor 451, 510
Timimus 249, 502
Timurlengia 245, 502
“Titanovenator” 490
Tochisaurus 432, 509
Tongtianlong 373, 507
“Tonouchisaurus” 490
Torvosaurus 115, 130, 497
Tototlmimus 293, 503
Tralkasaurus 87, 496
Tratayenia 189, 500
Triassic Period 15, 17

Trierarchuncus 310, 505
Troodon 409, 431, 509
Troodontidae 409, 508
Troodontinae 409
Tsaagan 479, 511
“Tsurumimus” 488
Tugulusaurus 300, 505
Tyrannomimus 279, 503
Tyrannoraptora 204
Tyrannosauridae 253
Tyrannosaurinae 502
Tyrannosauroidea 227, 501
Tyrannosaurus 253, 266, 502
Tyrannotitan 197, 500

Ubirajara 220, 501
Ulughbegsaurus 179, 500
Unenlagia 445, 510
Unenlagiidae 435
Unenlagiinae 435
Unquillosaurus 457, 510
Urbacodon 433, 509
Utahraptor 461, 470, 511

Valdoraptor 487
Vallibonavenatrix 140, 498
Variraptor 458, 510
Vayuraptor 209, 501
Vectaerovenator 117, 497
Vectiraptor 463, 511
“Vectispinus” 490
Velocipes 487
Velociraptor 480, 511
Velociraptorinae 461
Velocisaurus 72, 495
Vespersaurus 73, 495
Veterupristisaurus 169, 499
Viavenator 107, 496
“Vitakridrinda” 491
“Vitakrisaurus” 491

Wakinosaurus 487
Walgettosuchus 487
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Wellnhoferia 404, 512
Wiehenvenator 129, 497
Wulatelong 371, 507
Wulong 453, 510

Xenotarsosaurus 88, 496
Xiaotingia 402, 508
Xinjiangovenator 223, 501
Xiongguanlong 241, 502
Xixianykus 313, 505
Xixiasaurus 416, 509

Xiyunykus 298, 505
Xuanhanosaurus 161, 499
Xunmenglong 222, 501

Yangchuanosaurus 162, 499
Yi 391, 508
Yixianosaurus 403, 508
Ypupiara 459, 510
“Yuanmouraptor” 491
Yulong 369, 507
Yunyangosaurus 121, 497

Yurgovuchia 471, 511
Yutyrannus 233, 502

“Zamyn Khondt oviraptorid” 387
Zanabazar 429, 509
Zapsalis 487
Zhenyuanlong 452, 510
Zhongjianosaurus 454, 510
Zhuchengtyrannus 264, 502
Zuolong 207, 501
Zupaysaurus 32, 493


