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A new specimen of Tyrannosaurus rex collected from the Hell Creek Formation of northeastern Montana 
(nicknamed ‘Barbara’), specimen number AWMM-IL2022.21, is reported herein. The new specimen preserves 
an especially severe injury to the foot from an external traumatic event that happened during the animal’s life. 
This Tyrannosaurus rex lived for a long period after the injury as can be seen on a healed metatarsal. This was 
remarkable for such a massive animal that was an obligate biped, and it is incredible that it survived such an 
injury.

The nearly complete left metatarsal II shows massive alteration of the bone surface and additional bone growth 
around the location of the insertion scar for the gastrocnemius muscle, indicating a traumatic tendon injury. 
The metatarsal also shows extensive remodeling from a possible stress fracture. Both abnormalities indicate long 
term survival after the initial injury. As the injury must have limited the locomotor prowess of the individual 
to a large degree, long term survival can be interpreted as evidence that Tyrannosaurus rex was able to change 
its feeding mode entirely from predation to scavenging or perhaps lived gregariously, allowing the injured 
individual to gain nourishment from prey caught or abandoned by other members of the pack. In either case, 
‘Barbara’ was no longer able to capture its own prey. 

ABSTRACT
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The precise location of the quarry site in the Hell 
Creek Formation of northeastern Montana is 
Township 14 North, Range 36 East MPM in Garfield 
County, Montana, the location and coordinates of 
which are 46°57’37”N 107°10’15”W.

The discovery process begins by removing the 
overburden (Fig. 1 and Fig. 2).

To ensure as much of ‘Barbara’ was discovered as 
possible, the team needed to remove the “overburden” 
above the 66 million year old layer of earth that 
contained the fossils of ‘Barbara’ (called the “fossil 
bearing layer”). Specimens like Tyrannosaurus rex can 
be spread out over very large distances, depending 
on how the skeleton was distributed before burial. 
The overburden averages about 13 feet thick (Fig. 

DISCOVERY
3 and Fig. 4). This is no task for hand tools, rather 
bulldozers and heavy-duty earth movers were used, 
along with a skidsteer, to help the team access the 
fossil bearing layer underneath. The site of ‘Barbara’s’ 
excavation is extremely remote, so even getting 
large equipment to the area was extremely difficult. 
The excavation of ‘Barbara’ went from large earth 
movers to shovels, trowels, knives and eventually 
the painstakingly delicate work of paintbrushes to 
uncover this beautiful, fossilized T. rex from the earth 
(Fig. 5, Fig. 6, Fig. 7, and Fig. 8).
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Fig. 1: Removing the overburden is no task for 
hand tools.

Fig. 2: Earth moving equipment to uncover the 
fossil bearing layer

Fig. 4: Overburden removed to reveal the fossil bearing layer of earth from 66 million years ago

Fig. 3: Exposing the Fossil Layer



REMOVING THE OVERBURDEN TO 
EXPOSE THE FOSSIL-BEARING LAYER

To ensure as much of ‘Barbara’ was discovered as possible, the team 
needed to remove the “overburden” above the 66 million year old 

layer of earth that contained the fossils of ‘Barbara’ (called the 
“fossil bearing layer”). Specimens like Tyrannosaurus rex can be 

spread out over very large distances, depending on how the skeleton 
was distributed before burial. The team began the excavation 

process with a space 90 feet long and 20 feet wide.
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Fig. 5: ‘Barbara’ in-ground

Fig. 8: ‘Barbara’s’ discovery

Fig. 6: ‘Barbara’s’ Bones Painstakingly Uncovered

Fig. 7: Cervical VI vertebra in plaster for transportation to 
laboratory



BARBARA THE T. REX
44.7% COMPLETE BY BULK

‘Barbara’ is 44.7% complete according to bulk, the academic world’s preferred measurement of 
specimen’s completeness. This approach is pioneered by the Field Museum in Chicago, which is home 
to the most famous T. rex in the world named ‘Sue’. The premise behind this calculation, is that an 
extremely large bone such as a Femur in the case of ‘Barbara’, is more important than a tiny caudal 
vertebra at the end of its tail. The larger the bone is, the greater the likelihood is of unique pathologies 
being evident, which help us identify the life experiences of each specimen and further the science 
of paleontology. An example of this is ‘Barbara’s’ nearly complete left Metatarsal II, which shows 
‘Barbara’s’ traumatic tendon injury and contributes to the debate around Tyrannosaurus rex changing 
its feeding mode from predation to scavaging.

‘Barbara’ T. rex Bone Map created by Dr David Burnham, University of Kansas Biodiversity Institute and Natural History Museum
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‘Barbara’ is 44.7% complete 
when measured by bulk, 

which makes this specimen 
one of the top ten best 
T. rex ever discovered.

Dr. David A. Burnham 
University of Kansas Biodiversity Institute and 

Natural History Museum
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with the skull tilted down and the curvature 
of the vertebral column following the natural 
bend dictated by the rapid walk the animal is 
performing.

Dr. Kreigerbathold has mounted ‘Barbara’ with 
a singular metal rod underneath the vertebral 
column, which is the style in which most 
Tyrannosaurus rex specimens are mounted.

The skeleton of ‘Barbara’ was conserved, 
prepared, and reconstructed by the notable 
Dr. Rolf Kriegerbarthold of Kriegerbarthold 
Paleontology (Neumarkt in der Oberpfalz, 
Germany). He has ample experience preparing 
and mounting invertebrate and vertebrate fossils 
with state-of-the-art methods.

Dr. Kriegerbarthold (Fig. 9) has more than 30 
years of dinosaur preparatory experience and 
is a member of “VdP”, the German Preparator’s 
Association. Rolf invented numerous preparation 
techniques with a focus on preparing and 
preserving the finest petrified specimens.

From 2004 to 2013, Dr. Kriegerbarthold was 
responsible for the preparation of museum class 
specimens which included internal and external 
work on several dinosaurs, including two very 
complete tyrannosaur specimens.

‘Barbara’s’ bones are mounted on an elegant and 
unobtrusive metal framework that allows easy 
access to the individual elements. Incomplete 
elements are being combined with a cast of 
the Tyrannosaurus rex ‘Stan’ (BHI 3033), with 
adaptations made to the casts to match the 
different proportions of ‘Barbara’. The casts 
are painted to match to color and patterns of 
‘Barbara’, so that the viewer can see the skeleton 
as a whole, without distracting color aberrations. 
The pose of the mount shows the animal in 
rapid motion, turning slightly, but without the 
common exaggerations of a wide-open mouth 
and unrealistically high lift of the head. Instead, 
a realistic anatomically correct pose was chosen, 

DOCUMENTING & 
RECONSTRUCTING BARBARA
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Fig. 9: Dr. Rolf Kriegerbarthold, notable German conservator 
and preparator



Fig. 13: ‘Barbara’ being monuted by the Kriegerbathold Paleontology team

Fig. 10: Dr. Rolf Krigerbarthold overseeing 
the complex “puzzling” process to 

accurately identify ‘Barbara’s’ bones

Fig. 11: Preservation of ‘Barbara’s’ fossilized 
bones by paleontologists at Kriegerbarthold 

Laboratories 

Fig. 12: Welding the armature for ‘Barbara’s’ 
internal skeleton
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surrounded rivers, lakes, and floodplains much 
like the coastal region of the southern U.S. today.

Tyrannosaurus rex was the top predator in this 
dinosaur-rich ecosystem (Sampson and Loewen, 
2005; DePalma et al. 2012) and its huge mass 
allowed it to prey on other massive dinosaurs 
such as Triceratops and Edmontosaurus (Meers 
2002). T. rex is also well-known for its monstrous 
proportions that include an extremely large and 
highly specialized skull that encased a very large 
brain (Witmer and Ridgely 2009) with the largest 
orbits of any land animal. Although its skeleton 
was powered by massive hind limbs, it was not 
considered a fast runner (Stevens 2006) but was 
extremely agile (Snively et al. 2019). However, it 
was an obligate biped and may have also used the 
hind limbs to engage or hold down prey items. In 
this paper we report on a massive injury to the 
tarsus of this animal that probably encumbered 
its lifestyle to a great extent.

Tyrannosaurus rex has lived in infamy in the 
minds of the public since the first skeleton was 
mounted in the American Museum of Natural 
History’s Dinosaur Hall in December 1906. It 
captured the imagination of adults and children 
alike most probably because it was unbelievable 
until that time that a predator could be so big. 
In a way, this confirmed that the monsters that 
lived in our dreams were real. This legendary 
dinosaur became even more famous with the 
fabulous success of digital animation as seen in 
Jurassic Park and its sequels.

Tyrannosaurus rex is still that iconic, predatory 
dinosaur. But as a biologic organism, T. rex is 
also regarded as the epitome of evolution for 
a terrestrial carnivore that hunted, killed, and 
scavenged. T. rex only lived in North America at 
the very latest time during the Age of Dinosaurs, 
in the Late Cretaceous over 66 million years 
ago. The continent was sub-tropical at the 
time and provided a forested environment that 

INTRODUCTION
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SYSTEMATIC PALEONTOLOGY
DINOSAURIA Owen, 1841
THEROPODA Marsh, 1881
TETANURAE Gauthier, 1986
TYRANNOSAURIDAE Osborn, 1906
Tyrannosaurus rex Osborn, 1905

MATERIAL: The specimen was collected in Garfield County, Montana in the upper middle portion 
of the Hell Creek Formation (Maastrichtian).

DESCRIPTION: Cranial material comprises portions of the occiput and braincase, maxilla, 
dentary, and surangular. Postcranial elements are represented by an ischium, humerus, ulna, femur, 
and complete left metatarsals II and IV. Cervical, dorsal, and caudal vertebrae and ribs, gastralia, 
and chevrons were also recovered. There are no duplicate bones preserved, which together with the 
very similar coloration and uniformly low degree of deformation of all elements indicates that the 
material belongs to one individual. Most bones of ‘Barbara’ have well-preserved periosteal surfaces, 
with osteological details evident. The color is overall a light brown, caused by various iron oxides 
such as goethite although this mineralization did not fill all the internal cavities of the bones.

DIAGNOSIS:  The specimen is referred to Tyrannosaurus rex based on the size and cross section 
of the dorsal ribs, the arctotarsalian (Holtz, 1995) condition of the metatarsals including e.g. the 
D-shaped proximal end of MT II with a notch for MT III and long, lineation on the posterolateral 
and anteromedial surfaces of MT II, and only mildly opisthocoelous very tall and broad cervical 
vertebrae with short centra (Brochu, 2003) plus other characters described by Loewen et al. 2013). 
Although these characteristics are also present in other tyrannosaurs, the size of the elements, which 
match an adult T. rex, excludes the only other known taxon from the Hell Creek Formation, the 
questionable Nanotyrannus lancensis. 

NICKNAME: ‘Barbara’
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GEOLOGICAL AND 
STRATIGRAPHIC SETTING
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Fig. 14b : Site Survey of ‘Barbara’ discovery site boundary

riverine environment (Clemens and Hartman, 2014; 
Nudds and Selden, 2008) during the Late Cretaceous 
(Maastrichtian). Although other dinosaurs are found 
in the Hell Creek, the formation is best known as the 
discovery location for the holotype, or name-holder, 
of Tyrannosaurus rex. Moreover, because of recent 
discoveries, it is now known as the richest area for T. 
rex discoveries (Horner 2011, Marshall 2021). 

The specimen hails from the Hell Creek Formation of 
northeastern Montana, U.S.A. (Fig. 14a, Fig. 14b  and 
Fig. 15). The exact location of ‘Barbara’s’ discovery is 
lands located in Township 14 North, Range 36 East 
MPM in Garfield County, Montana, USA.

This geological formation comprises sandstones, 
siltstones, claystone, and mudstones from ancient 
rivers, peat bogs, and floodplains that formed in the 

Fig. 15: Location of ‘Barbara’ discovery and excavation site

Fig. 14a : Site of ‘Barbara’ discovery



PALEOPATHOLOGY & 
DISCUSSION

13

exceeds the threshold of muscle tear. In humans, 
at the moment of injury, there is no pain (Hsu and 
Chang 2020) initially, but soon after taking a few 
steps pain develops in the calf. Intense pain may 
inhibit the locomotion if the rupture disrupted the 
continuity of the muscle. 

As the affected muscles are major extensors of the 
ankle and thus play a key role in locomotion, the 
animal’s predatory prowess must have been severely 
affected, with prey capture significantly hindered. 
Carbone et al. (2011, contra Ruxton and Houston, 
2003) suggest that Tyrannosaurus rex and other 
extremely large carnivorous dinosaurs would likely 
have been unable to compete as long-term obligate 
scavengers; however, an event such as an injury that 
required healing, becoming a short-term scavenger 
would actually be advantageous towards survival. 
A severe foot injury likely severely diminished its 
ability to locate live prey, but the further damage 
to the metatarsal indicates the animal continued 
to locomote after the injury. If this interpretation 
is correct, the injury would indicate prolonged and 
repeated undue stress on the bone proximal to the 
stress fracture. Since the weight of the dinosaur, 
estimated at over 6 tonnes of mass (Hutchinson 2005), 
was directed downward through the metatarsus 
segments, a plausible result for the injury would 
be an unusual gait pattern probably noticeable as a 
pronounced limp.

The left metatarsal II (Fig. 16 and Fig. 17) shows 
massive alteration of the bone surface around the 
location of the insertion scar (enthesis) for the Mm. 
gastrocnemius (see Carrano and Hutchinson 2002). 
Distal to this large pathology, the shaft of the left 
metatarsal II shows a marked transverse bulge across 
the ventral surface indicative of a healed stress fracture 
probably caused by an external trauma. The affected 
area extends far beyond the normal attachment scar, 
with an amorphous bone mass extending ventrally 
(plantar) to the gastrocnemius scar. The affected area 
is roughly twice as wide as the attachment site for the 
muscle scar and over most of its surface, the abnormal 
bone mass is rugose and pitted, with Sharpey’s fibers 
visible at various angles with several large projecting 
spicules. This morphology is indicative of prolonged 
repair altered by remodeling (Bunker et al. 2014) 
that continued since the initial callus formed. Such 
pathologies suggest that a significant amount of 
time passed after the injury occurred. Compared to 
modern reptiles, this healing time may have been as 
much as a full year (Rothschild and DePalma 2013). 

High resolution CT scans (Fig. 18 and Fig. 19) of the 
metatarsal taken at YXLON International GmbH 
Hamburg showed that MT II is completely remodeled 
indicating the injury must have been quite old at time 
of death. Overall, the pathological area on the bone is 
indicative of a complete tendon separation of the M. 
gastrocnemius (lateral portion). The high-resolution 
CT images do not indicate significant involvement 
of the outer cortex, therefore the rupture is here 
classified as a ligamentous failure or at most a partly 
combined failure in the classification of Noyes et al. 
(1974). This type of failure is more common during 
rapid loading than a tendon avulsion fracture, which 
includes significant bone damage (Noyes et al., 1974), 
indicating that the injury was likely sustained during 
rapid extension e.g. locomotion, while running or 
kicking. 

Injuries to the GC affect three joints: the knee, 
ankle and subtalar areas. The injuries may develop 
by over-extension of the knee while the ankle is at 
full dorsiflexion and the contraction of the muscle 

Fig. 16: Metatarsal traumatic avulsion

Fig. 17: Metatarsal dorsally bowed 



BARBARA: AN ADULT 
GRAVID FEMALE T. REX

This specimen of Tyrannosaurus rex was an adult 
female that was probably gravid. She must have 
overcome the physical trauma of the foot injury and 
was at least healed enough to mate. She was then 
able to produce the additional nutrients necessary 
to begin the storage of calcium necessary to produce 
eggshell.

It is a rare opportunity to discover the gender of any 
dinosaur. However, previous works have reported 
medullary bone for at least two Tyrannosaurus rex 
specimens (Schweitzer et al. 2006; Ruoff pers. comm. 
2014)—one at the Museum of the Rockies and the 
other in the collections of the University of Kansas 
Natural History Museum. With this novel report of 
medullary bone in a new specimen of T. rex, it adds 
another data point in the life history for these giant 
predatory dinosaurs (Prondvai, 2016).

A more salient feature, not considered pathologic, 
can be seen in the radiograph from the CT scan of 
the metatarsal (Figs. 18 and 19). It shows unusual 
growth within the hollow cortex of the bone and 
may be interpreted as medullary bone. Medullary 
bone usually forms in layers comprised of open 
lacunae inside hollow spaces within bones to store 
calcium for eggshell. Although more commonly 
found in long bones, recent work has shown that 
modern birds can store calcium for eggshells in 
the tibiotarsus as well (Dacke et al. 1993; Canoville 
et al. 2019) which are essentially fused metatarsals. 
Further testing for keratin sulfate would confirm this 
diagnosis (Canoville et al. 2021). Additionally, since 
the metatarsal shaft does not appear to be broken, 
the diagnosis for the lacunae to be for the formation 
of calcium storage areas for hard eggshells is more 
likely. Moreover, the metatarsal bone has undergone 
extensive post-trauma remodeling indicating this 
specimen had reached the adult growth stage at the 
time of death (Słowiak et al 2021).
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Fig 18: CT slice showing transverse section of the left metatarsal II, roughly at the midpoint of the abnormal bone growth. 
Note lack of visible damage to bone proper and large thickness of partially remodeled callus reaching more than halfway 

around the bone. Tissue at the upper left rim of the marrow cavity may be medullary bone. 
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Fig 19: Longitudinal section of the region of interest (pathology) of the left metatarsal II. Abnormal tissue on the right shows 
high degree of cartilaginous fibers with variable angles. Note lack of visible damage to bone shaft. Tissue at the rim of the 

medullary cavity with a large number of large lacunae (arrows) may be medullary bone. 
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PHOTOGRAMMETRY

From the perspective of paleontological science, it is important that the original fossils of  ‘Barbara’ 
are made available in perpetuity for further academic study. It goes without saying, that once 
the original fossilized bones are inlayed into a fully mounted specimen for museum exhibit, these 
fossils are hard for paleontologists to access again. An important development from a scientific 
perspective is that high resolution 3D digital models have developed to such an accurate degree that 
they can now replace real bones for a wide variety of research scenarios. 

‘Barbara’s’ photogrammetric scans were a top priority for the team of scientists working on this 
specimen, and full scans of every bone were created after preparation and before the specimen was 
mounted for exhibit.

The most suitable scanning methodology for objects of complex shape and variable size is 
photogrammetry, a “Structure From Motion” scanning method based on digital photography. The 
scans capture the external shape as well as the color of the fossil in extremely high detail.

Photogrammetry models are created by taking high resolution digital images of an object, with 
either the camera, the object or both moving between shots. Overlapping photos from different 
angles allows the Agisoft Metashape software to calculate the relative position of camera and object 
for each image. A simple tie point cloud is created, which gives the base for a high density point 
cloud. This  point cloud is meshed to produce a solid polygon model. A high resolution 2D texture 
is then calculated by using selected images of the object.

During the first photoset, a scale bar with two or more fix points at a known distance is added. 
Using a scale bar with two fix points at a distance of 10 cm for ‘Barbara’ allows the software to 
calculate and scale each bone to its original size. 

‘Barbara’ is an incredibly important specimen from a paleontological science perspective. Due to 
the high resolution of each fossilized bone’s texture, which shows important surface details, as well 
as the exact resizing of each bone, the Photogrammetry process using Agisoft Metashape provides 
an excellent approach to enable the continued study of ‘Barbara’ by academics in perpetuity.
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Fig. 20: VERTEBRA
Model in ‘Normal’ resolution (2x downsampling of images) with 2.1 million polygons, created in 
Reality Capture™ from 344 JPG-images (24 MP, Canon EOS 90D with Canon EF-S 10-18 mm, 

SL-108 LED ring light 1200LM). Upper left: shaded view, lower right: colored view.
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Fig. 21: CERVICAL RIB 9 SINISTRAL
Model in ‘Normal’ resolution (2x downsampling of images) with 7.1 million polygons, created in 
Reality Capture™ from 379 JPG-images (24 MP, Canon EOS 90D with Canon EF-S 10-18 mm, 

SL-108 LED ring light 1200LM). Upper left: shaded view, lower right: colored view.
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Fig. 22: METATARSAL IV SINISTRAL (SHAFT AND DISTAL END)
Model in ‘Normal’ resolution (2x downsampling of images) with 16.7 million polygons, created 
in Reality Capture™ from 1,192 JPG-images (24 MP, Canon EOS 90D with Canon EF-S 10-18 

mm, SL-108 LED ring light 1200LM). Left: shaded view, right: colored view.
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The metatarsus on ‘Barbara’ probably has the worst 
injury that a massive bipedal animal could suffer. 
There are three major metatarsals in the foot of 
a Tyrannosaurus rex. They act in conjunction as 
a significant weight-bearing element, although 
there is a partial shock-absorbing mechanism 
inherent in the structure of the metatarsus 
(Holtz 1995, Snively and Russell 2003). These 
three bones are tightly appressed against one 
another and bound by ligaments, but the middle 
metatarsal is a bit longer and its shock-absorbing 
attributes indicate that the foot was designed 
for massive stress (due to its own mass and the 
mass of its prey or attacker). On the plantar 
side of metatarsal II is the severe pathology that 
indicates ‘Barbara’ suffered horrific pain from 
the physical trauma that ripped the tendon from 
the bone; moreover, the extensive remodeling 
of this bone indicates that the healing process 
would have extended for perhaps six months and 
possibly longer (Rothschild and DePalma 2013). 
Histological studies indicate tendon to bone 
healing may take 26 weeks or longer (Larson and 
Donnan 2002, Bunker et al. 2014). Perhaps T.  rex 
was able to heal quite rapidly, more like reptiles 
than modern birds as suggested by Anné et al. 
(2014).

CONCLUSION
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Fig 23: Left metatarsal II of ‘Barbara’ in ventrolateral view. Abnormal bone growth in the middle (circled in red), with major spicules at its 
left end. Arrows indicate bulge probably caused by stress fracture. Note damage to distal condyle and shaft at the lower right.

Soon after the trauma occurred, ‘Barbara’s’ 
prey-capturing ability was less than adequate; 
however, since the metatarsal bone became 
increasingly deformed over time suggests it 
continued to locomote adequately enough to at 
least scavenge. It is doubtful that ‘Barbara’ ever 
successfully hunted again as a predator unless its 
prey was in close proximity.

If ‘Barbara’ was totally immobile, the only way 
to gain nourishment, would require feeding 
from a cohort (Hearns and Williams 2019). 
This is vaguely supported by trackway evidence 
that has been used to imply tyrannosaur group 
hunting (Barbara, et al., 2021), as had already 
been suspected by Currie (1998). The long-term 
survival of ‘Barbara’ may lend some credibility 
to this hypothesis, as pack behavior would allow 
an injured individual to gain nourishment from 
prey caught and abandoned by other members 
of the pack. But direct evidence of behavior, such 
as being fed by confamilials, is lacking in the 
fossil record. Unfortunately, the injury relegated 
‘Barbara’ to a subjugate lifestyle by having to 
eat carrion at any opportunity. It is also likely 
‘Barbara’ scavenged for its food supply until her 
death.
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Dr. John Nudds spent more than 30 years 
as palaeontologist at The University of 
Manchester, both as Keeper of Geology in the 
museum and Senior Lecturer in the Faculty of 
Science. He is committed to bridging the gap 
between private fossil collectors and academia 
and in 2016 was one of the team that described 
the new Welsh dinosaur, “Dracoraptor”.

He joined the School of Earth and 
Environmental Sciences in 2003 as Senior 
Lecturer in Palaeontology, and his research 
interests have expanded to include exceptional 
fossil preservation and Fossil Lagerstätten, on which he has co-authored a number of 
leading textbooks which have been translated into several languages. The acclaimed 
Evolution of Fossil Ecosystems, co-authored with Professor Paul Selden of the 
University of Kansas, recently appeared in its 2nd edition with the addition of six 
new chapters. The companion volume Fossil Ecosystems of North America was 
published in 2008 by the University of Chicago Press.

He also directs an international team of specialists working on dinosaur embryology who have performed a number of experiments 
at the European Synchrotron Radiation Facility (ESRF) in Grenoble, the world’s leading palaeontological synchrotron facility. Baby 
dinosaurs, still inside their eggs, have been examined by synchrotron radiation for the first time ever, and have revealed a number of 
startling discoveries including the preservation of soft tissue.

Dr. David A. Burnham 
University of Kansas Biodiversity 
Institute and Natural History Museum

Dr. David Burnham first encountered a 
Tyrannosaurus rex while working as the 
Curator of Reptiles for Black Hills Institute 
of Geological Research in 1991. This was with 
“Sue” T. rex, that was understudy before it was 
carted away by FBI agents in a raid resulting 
from a legal dispute. Within a year, this was 
followed by the discovery of “Stan” the T. rex 
and Burnham was placed on the field crew 
excavating its remains. 

Subsequently hired as the State Paleontologist 
for the University of Kansas Biodiversity 
Institute and Natural History Museum in 1998, 
Burnham again encounters Tyrannosaurus rex. 
but this time it’s an orphan that was abandoned by another museum. Burnham 
takes over further excavations and preparation of the fossil bones. This led to the 
discovery of a juvenile tyrannosaur specimen which has launched Dr. Burnham on 
a T. rex trajectory hoping to span the gap in our knowledge of T. rex life history.

In earlier ground-breaking research, he has co-published the “smoking gun” that 
destroyed the myth of Tyrannosaurus rex being solely a scavenger and clearly 

demonstrated its predatory behavior with physical evidence. Dr. Burnham is now interpreting new discoveries of youngster T. rex 
specimens using pathologies to reveal their life history illustrating how these juveniles grew into the super-predator tyrants that had 
ruled Laramidia.
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Fig. 24: Left II Metatarsal



Fig. 25: Dorsal Vertebra #8



Fig. 26: Cervical Vertebra #6



DISCLAIMER
 
This document has been prepared solely for the purpose of providing background information to the person 
to whom it has been delivered. The information contained herein may not be reproduced, distributed or 
published, in whole or in part, by any recipient to any third parties without the prior written consent of the 
owner of ‘Barbara’.
 
As regards any paleontological conclusions drawn herein, the nature of the fact that Tyrannosaurus Rex lived 
between 66-67 million years ago means that ‘Barbara’s’ remains are fossilized, incomplete and subject to tens of 
millions of years of erosion, compression and movement within the earth, as well as inevitable weathering an 
decay for any fossilized bones that were exposed for a prolonged period on the surface of the earth. As a result, 
whilst this scientific report contains the analysis of some of the most notable paleontologists from leading 
academic institutions, their identification of this specimen’s number and type of bones, its taphonomy and 
pathology, along with assessment of the injuries this Tyrannosaurus rex incurred during its life and death, must 
be considered an interpretive analysis based on cumulative evidence rather than unequivocal fact.
 
Accordingly, the summary descriptions included herein and any other materials provided in support hereof 
are intended only for information purposes and convenient reference and are not intended to be complete or 
absolute.  No guarantee is offered in respect of the accuracy of the statements, assumptions and conclusions 
made herein. Nothing contained  herein shall be relied upon as a promise, representation or warranty and 
those relying on this report should undertake independent advice as regards the statements, assumptions and 
conclusions made herein. The recipient of this document waives, as against the appointed paleontologists and 
the owner of ‘Barbara’, all rights, remedies and damages, including incidental and consequential damages, 
express or implied, arising by law or otherwise, with regard to the contents of this report.


