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The posture for Peter was selected to show the correct anatomical torsion in Peter’s body during a hunt for prey. The slight torsions in the posture demonstrate dynamic movement from
the tail curvature through the leftward rotation in the thorax to the skull slightly angled to the right, with an open jaw, ready to pounce.
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ABSTRACT
A new specimen of Tyrannosaurus rex from the Lance Formation in eastern Wyoming,
nicknamed ‘Peter’, specimen number AWMM-IL 2022.9 is reported herein. The specimen
shows taphonomical details including traces on the bones produced by teeth, accompanied
by crushed and shattered bones apparently modified during feeding by another T. rex. These
record events incurred at the end of the animal’s life or shortly thereafter and may represent
extreme osteophagy.
Peter was undoubtedly fed upon, and most likely killed, by another Tyrannosaurus rex. There is
especially severe damage to the leg bones (femur and tibia) which can only be due to the jaw
mechanics of an animal with an incredible bite force and in the Late Cretaceous Period, the
most powerful bite belongs to a T. rex.
A set of parallel tooth marks, Knethichnus paralleum, found on both long bones, fits Tyrannosaurus
rex tooth morphology. There is also a set of smaller parallel tooth marks on the femoral shaft
suggesting feeding by a juvenile tyrannosaurid. There are no other indications of scavenging,
perhaps implying that this was a kill site or due to exocannibalism whereby ‘Peter’ was killed
and only partially eaten.
The specimen also preserves paleopathological details such as erosion of articular surfaces
of the ischium and femur. The astragalus has two lesions on the ascending process, one
penetrating the bone that is surrounded by reactive bone.
2

Peter Rex is 47% complete using the
Field Museum of Natural History’s
treatment of Sue the T.rex, measuring
completeness in relation to bone
density.
We are fortunate in having a
significant number of Peter’s largest
bones, many of which are pristine and
incredibly well-preserved.

~DR. DAVID BURHAM

University of Kansas Biodiversity Institute and
Natural History Museum, USA
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Peter’s complete right Tibia

INTRODUCTION

Fig. 1: Parallel tooth marks on left femur

The study of trace fossils, such as tooth marks,
can be used to provide information on feeding
behavior (Jacobsen and Bromley 2009).
Subsequent bone modification by the trace
makers on the corpses also can be studied to
determine feeding methods and jaw mechanics
(Gignac and Erickson 2012). Morphology of the
traces can be quantified to further discern these
mechanisms by comparing potential modern
and extinct animal trace-makers (Roland and
Bromley 2009). In this paper, the ichnological
terminology of tooth trace kind and category
is followed as reported by Tanke and Currie
(1998), Pirrone et al. (2014), and Jacobsen and
Bromley (2009). Interpretation of the causes
of these tooth traces offers information on
social and environmental causes (Lovell, 1997).
Additionally, the bone modifications made by
animals while feeding also leave tell-tale traces
on the bones of the prey items (Johnson 1989)
and can be used to interpret behavior.

Tyrannosaurus rex, as the top predator in the
Lancian ecosystem, has been suggested to have
had the ability to crush large bones in a single
bite (Gignac and Erickson 2012). In this report
we argue that trace fossils and bone modification
can be used to unravel taphonomical events and
lend insight into life histories of Tyrannosaurus
rex, especially of the individual, ‘Peter’.

Fig 2: Anatomical model of T. rex skull musculature
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Nearly all T.rex are brown. Peter is an incredibly rare
and visually stunning obisidian black color. Only four
black T.rex have ever been discovered; the other three
are displayed in prestigious natural history museums.

~DR. JOHN NUDDS

Professor of Paleontology, Earth Sciences Department
Manchester University, UK
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DISCOVERY

Fig. 3: Peter T. rex Discovery Site

Peter was discovered on the Whitney Ranch, Parcel ID 41632530000400 Niobrara County,
Wyoming, USA on lands located at Latitude: N43.491887 Longitude: W104.388513 (Fig. 4).
This exceptional specimen was discovered by Dick Wills, who excavated an area of 1,800
square feet. As is often the case, the size of a Tyrannosaurus rex discovery site is very large, and
Mr. Wills’ approach was to methodically, over many arduous years, thoroughly dig the area
until he stopped at a distance of 40 feet past the last bone discovered. Mr. Wills used a corral
dig strategy. This process is often used in a multiple bone site that is in a relatively flat area;
from the first bone you face North. Then you move 3 feet West and dig North again until
you again find bone. Then you move another 3 feet West and dig North to bone. If no bone
is found, you continue to dig North in a line for at least 12 feet. This defines the West side of
your site. You return to the corner of the first bone and move 3 feet East and dig North to
bone. You continue in this fashion until you have the cluster surrounded. When you know the
overall dimensions of the site you can develop a detailed site excavation plan.

Fig. 4: Location of Peter Dig Site, Wyoming/South Dakota border
6

Fig. 5: Excavation of Peter (D. Wills)

Mr. Wills removed over 1,000 cubic yards of overburden to get down to the 67 million year old
bone layer where Peter’s fossils were buried. This created a flat pad of over 1,800 sq. ft. (Fig. 5)
He marked off a 10′ by 10′ grid over the entire pad with fluorescent paint and numbered each
corner or line intersection. Mr. Wills also planted small numbered fluorescent flags at each
corner. When he found a bone, he documented the location of each end of the bone relative
to the nearest two corner flags.
Mr. Wills annotated the map with the following information:
•
•
•
•
•
•
•
•
•
•
•

Code Name for Property
Site Number within that property
Bone or fragment Number at that site number
Bone description (when recognized)
Bone length
Bone width
Adjacent bone Number
Distance from one end of the bone to grid point A
Distance from one end of the bone to grid point B
Distance from opposite end of the bone to grid point A
Distance from opposite end of the bone to grid point B

With this data, Mr. Wills constructed a scale diagram of the site (Fig. 6)
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Fig. 6: Quarry map (modified from D. Wills)

Fig. 7: Methodically Digging the T. rex Dig Site Quadrant Platform

Fig. 8: Team Digging the T. rex Grid Site

Fig. 9: Team at Dig Site
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Fig. 10: New Road Built to Gain Access to Dig Site

Fig. 11: T. rex Ilium in rock matrix (note, brown matrix rock is cleaned
in lab to reveal obsidian black color of Peter’s bones)

Fig. 12: Discovery of Ischium on site

Fig. 13: Discovery of Femur on Site
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PHOTOGRAMMETRY
relative positions are known, depth maps are
calculated for each image, in which the distance
of the object in the image from the camera is
displayed for each pixel. From these, a simple
but computationally expensive calculation can
either create a high density point cloud of the
object, which can then be meshed into a polygon
surface, or produce a polygon model directly,
depending on the software used.
In the next step, the color of all vertices of the
model is calculated. For purposes that limit file
size such as web display, the model can be reduced
in size and resolution (“decimated”), and a high
resolution 2D texture calculated to make the
lower resolution model look, in colored view, the
same as the high resolution version. However, for
research purposes, this version is not suitable as
the size reduction eliminates important surface
detail. Therefore, both versions are required for a
web-based presentation and scientific use.

Fig 14: ISCHIUM SINISTRAL (PARTIAL)
Model in ‘Normal’ resolution (2x downsampling of images) with
36.6 million polygons, created in Reality Capture™ from 407
JPG-images (24 MP, Canon EOS 90D with Canon EF-S 10-18
mm, SL-108 LED ring light 1200LM). Top left: shaded view,
bottom right: colored view.

From the perspective of science, it is important
that the original fossils of ‘Peter’ are available for
study in unaltered form. Inset into a mount on
exhibit, they are not entirely out of reach, but
hard to access. High resolution 3D digital models
can stand in stead of the real bones for a wide
variety of research questions.

As the software cannot judge the scale of an
object in an image, it is necessary to include scale
bars on at least some of the photographs, from
which the model can be scaled with minimal
error. Peter’s sacns allow scaling objects in the
centimeter to meter size range with an accuracy
better than 0.02 mm.

There are a plethora of methods available
for such 3D scanning. The most suitable for
objects of complex shape and variable size
is photogrammetry, an SFM (structure from
motion) scanning method based on digital
photography. The scans of Peter capture both
the external shape and color of the fossil in high
detail and are available as standard industry
formats for easy usability.
Photogrammetry models are created by taking
high resolution digital images of an object,
with either the camera or the object or both
moving between shots. Parallax between the
images allows calculating the relative position
of camera and object for each image position,
based on a small sample of pixels (usually in the
range of 10,000 to 100,000 per image). Once the
11

Fig 16: TIBIA DEXTRAL

Model in ‘Normal’ resolution (2x downsampling of images) with 58.4 million polygons,
created in Reality Capture™ from 613 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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Fig 17: ILIUM DEXTRAL (PARTIAL)

Model in ‘Normal’ resolution (2x downsampling of images) with 57.8 million polygons,
created in Reality Capture™ from 516 JPG-images (24 MP, Canon EOS 90D with Canon
EF-S 10-18 mm, SL-108 LED ring light 1200LM). Top: shaded view, bottom: colored view.
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Fig 18: DORSAL CENTRUM ?13

Model in ‘Normal’ resolution (2x downsampling of images) with 31.7 million polygons,
created in Reality Capture™ from 355 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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SYSTEMATIC PALEONTOLOGY
DINOSAURIA Owen, 1841
THEROPODA Marsh, 1881
TETANURAE Gauthier, 1986
TYRANNOSAURIDAE Osborn, 1906
Tyrannosaurus rex Osborn, 1905
MATERIAL: The specimen was collected in Niobrara County, Wyoming, USA in the Lance
Formation (Maastrichtian).
DESCRIPTION: The bones have well-preserved periosteal surfaces, are black in color from
permineralization, preserving osteological details such as muscle scars and trace fossils on
many of the bones. There is crushing, breakage, and lesions or tooth markings on some
elements. Bony elements from the pelvic region were recovered, including both ilia, both
ischia and both pubic shafts. The hindlimb bones found comprise both femora; the right one
is nearly complete while the left is missing both proximal and distal ends of the bone. There is
a nearly complete right tibia, and a mid-shaft section of the left tibia; there are both fibulae,
one with the proximal end, the other a section of the shaft. Also collected was the right
astragalas and several metatarsal. Cervical, dorsal, sacral and caudal vertebrae are represented.
The bone density, or bulk, of this specimen represents approximately 47% of a Tyrannosaurus
rex (See Appendix for a list of osteological elements). Elements are near the size range of other
adult T. rex specimens, indicating that ‘Peter’ is close to adult size.
DIAGNOSIS: The specimen is referred to Tyrannosaurus rex based on the following characters:
femoral, tibia, ilium with a vertical lateral ridge and metatarsal IV (plus see new characters
described by Loewen et al., 2013). This referral is also confirmed by size comparison to adult
T. rex.
MUSEUM SPECIMEN NUMBER: AWMM-IL 2022.9 (Auckland War Memorial Museum,
New Zealand)
NICKNAME: ‘Peter’
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GEOLOGICAL AND
STRATIGRAPHIC SETTING
The new specimen of Tyrannosaurus rex, ‘Peter’,
was found in the Lance Formation of Wyoming
approximately thirty miles southwest of the
town of Newcastle in Niobrara County (Fig. 4,
page 4). A partial ilium from an Edmontosaurus
and portions of the frill from a Triceratops were
also found in the same layer as this new T. rex. The
fossils were found in mudstone which are flood
plain sediments, such as an oxbow lake setting
that formed along the bend of an abandoned
river channel. Precise stratigraphic information
can be found using pollen analysis of the
mudstone. It is estimated that the specimen may
have come from the middle to upper part of the
Lance Formation.

Hatcher (1896). The first dinosaur found in the
Lance Formation was a Triceratops in 1872 and
was described by Cope as Agathaumas sylvestris).
Since that time, the formation has produced
hundreds of skulls (Derstler 1994). This area
is also famous for the mummified duck-billed
dinosaurs (Edmontosaurus) specimens collected
by the Sternberg family (Lull and Wright 1942).
Although the Lance Formation in Wyoming is
seemingly rich in dinosaur remains (Breithaupt
1997; Derstler and Myers 2008), Tyrannosaurus
rex fossils are historically and statistically rare
(Derstler 1994, Dalman 2013, Stein 2019).
The Lance Formation comprises sandstones,
and mudstones from ancient rivers, peat bogs,
and coastal floodplains that formed in the
riverine environment of the Late Cretaceous
(Maastrichtian) during the retreat of the inland
seaway. It was formed during a warm and
subtropical environment (Dorf 1942) and fluvial
and overbank sediments were deposited onto a
flatland topography. The area was bounded to
the west by the emergent Rocky Mountains and
to the east by the seaway. The northern extent of
the formation is about 600-750 m thick while it
thickens to the south to nearly 1,000 m (Clemens
1963, Connor 1992, Derstler 1994, Breithaupt
1997). The Lance Formation also preserves the K/
Pg boundary, and the age is estimated to be 66.8 ±
1.2 Ma (Trumbull 1913; Clemens 1960; Breithaupt
1997; Dalman 2013).

The Lance Formation of Wyoming (USA) is
a Late Cretaceous rock unit where the first
Tyrannosaurus rex bones were found by Hatcher
in 1890. Subsequently, the University of Kansas
Field Expedition of 1895, with Barnum Brown
as part of the field party (Brown et al. 2004),
recovered a large T. rex phalanx (Sundell 2003)
and a Triceratops skull both of which have been
on exhibit at the University of Kansas since
that time. A few years later, Brown returned
to Wyoming, now working for the American
Museum of Natural History, and found more
T. rex bones. Osborn described this discovery
first as Dynamosaurus until Brown later found
more complete remains in 1902 in the laterally
equivalent beds of the Hell Creek Formation
in Montana (Osborn 1905, Breithaupt 1997,
Nudds and Selden 2008). The Lance Formation
was originally termed the “Ceratops Beds”
based on the many specimens of Triceratops
that were found in these rocks (March 1899,
Knowlton 1909, 1911; Breithaupt 1997) by
17
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TAPHONOMIC SETTING

Fig. 19: Cross-section of right femur showing crushed in bone fragment

in natural alignment. The right tibia was found
intact, but the astragalus had separated from it
along with the right metatarsal IV with both
nearby. The left femur and tibia were fragmented
and show evidence of bone modification. A flood
event may have washed in sediment to cover the
remains, but it is doubtful that the carcass was
moved very far because of the closely associated
elements of the left femur. Unless the specimen
was still somewhat held together by integument
and soft tissues those pieces would have been
lost or further separated. The shape of the bone
pod in the quarry curves to intersect the edge the
outcrop to the northwest and to the northeast.

The quarry map (Fig. 6) shows how the skeletal
elements were found in their original positions
in the ground as they were discovered. Their
position on the map shows that although they
were not directly articulated most of the bones
were clearly associated as one individual and were
concentrated in a curvilinear bone pod. The hind
limb elements were in the same area near the
ischium and the pubis. The left ilium was on the
western edge of the bone pod widely separated
from the ischium and pubis. The nearly complete
but broken right femur had smaller, crushedin bone shards intact in the matrix within the
bone’s medullary cavity (Fig. 19) but the distal
femoral pieces were broken in several pieces
and although very closely associated they were
found separated from the femoral head and not
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BONE DENSITY
Peter is 47% complete by bone density.
This was calculated by T.rex expert Dr
David Burnham from Kansas University’s
Institute for Biodiversity and Natural History
Museum, who is one of the world’s leading
therapod paleontologists. Dr Burnham
calaculated Peter’s completeness using the
most scientifically accurate measurement,
pioneered by the Field Museum in Chicago,
home to “Sue” the most complete T.rex in the
world.

that there are more pathologies identifiable in
the larger bones than smaller ones, and so they
are much more important from a scientific
research perspective as well.
Peter’s bone density as 47% complete, was
calculated mathematically by computing the
area of each individual bone represented using
measuring software. Then I totaled the area of
all the elements. A percentage was determined
by comparing this total to the total area of
a hypothetical 100% complete skeleton. This
percentage was also calculated independently
for both left and right sides of Peter. The side
areas were then added to get a single area value
to compare to the total area which was then
expressed as the total percent completeness of
the specimen”.

As Dr Burnham writes, “The most rigorous
approach to the way percentage is
calculated, is to use bone density. Specimen
completeness is calculated by assigning
weighted percentage values to the bones. In this
method, a femur carries more weight than a toe
bone. This naturally has scientific value as
well, since it recognizes the importance of one
bone over another; we know

Peter’s Osteograph by Dr David Burnham, Kansas University, USA
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BONE MODIFICATION
Paleoecology and paleoenvironment can be
determined by examining bone modification
to the carcass. The more obvious and most
remarked upon modifications are tooth marks
(McClain et al. 2018) as these provide a useful
source of information as to the potential
trace-maker. However, the causes and effects
of bone modification should be examined for
behavioral interpretations as well (Jacobsen
and Bromley 2009). The pre-burial history of
the specimen must also be studied to elucidate
possible scenarios that may have caused bone
modifcations before death, at the time of death,
or thereafter.

an elongated, shallow groove or indentation.
Bone breakage patterns on the left femur and
tibia have a negative fracture pattern (Marshall
1989) and saw-toothed (splintered, jagged) edges
are found on the tibial shaft (Fig. 22). There is also
large portion of the tibia that appears to have
jagged ends and the breakage is associated with
a tooth mark. The mid-section of the femoral
cortical wall was crushed into the medullary
cavity. Negative flake marks on the edges of the
right femur and left tibia indicate these features
were produced by dynamic, external physical
forces as the long bones underwent stress and
ultimately shear before breaking (Johnson 1989).

There are areas of deeply eroded articular
surface on the ischium and femur that appear
pathologic. On the ischium, the proximal
articulation has a groove 1.5 cm deep, 10 cm long
(Fig. 20). The lateral condyle on the distal end of
the femur as has a circular, deep depression (Fig.
21). Future work includes internal analyses using
the vanguard of new X-ray technologies such as
CT, XMT, MRI, as well as synchrotron imaging
to allow a high-resolution three-dimensional
approach to diagnosing this observation and
examining the associated histology.

Prior to final burial of the specimen, the leg
bones were crushed, determined by analysis of
the broken edges on some bones. The right femur
was nearly sheared in half while the left femur
and tibia have massive bite marks. These traces
and bone modification lead directly to an animal
with a huge bite force (e.g., Tyrannosaurus rex).
For instance, the crushed area of the right femur
not only provides evidence that the carcass
was not moved after this occurred (since rock
matrix still surrounds the bone fragments) but
physical evidence indicates how it was crushed.
Examination of this femur shows crushing
circumferentially (Fig. 23) which could only have
happened while it was in the mouth of the tracemaker in the process of biting.

The femur and tibia have a variety of tooth mark
traces, some that penetrated and damaged the
periosteum while other traces left tooth strike
marks that did not penetrate. There is a group
of three parallel tooth marks, cf. Knethichnus
paralleum (Jacobsen and Bromley 2009), spaced
approximately 20 mm apart on the surface of
the left femur and measure 40 mm long (Fig. 21).
There is another set of Knethichnus paralleum that
are smaller and more narrowly placed bite marks
10 cm away from the larger set. The left tibial
shaft shows a very large single tooth strike that
has not penetrated the cortical bone but has left

The left femur has parallel bite marks that are
easily attributable to another Tyrannosaurus rex
based on spacing of the strike marks and their
size. The position of these marks going across a
muscle attachment site accommodates a feeding
event only because the depth of the tooth marks
indicates the perpetrator was scraping tissue
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from bone. There is also a set of smaller, parallel
tooth marks nearby on the shaft that are not
attributable to an adult T. rex. Extreme osteophagy
may involve additional mastication of the long
bones for marrow (Gignac and Erickson 2017).
Other workers suggest feeding events involving
adults are rare for tyrannosaurids since they
mostly consumed juveniles (Hone and Rauhut
2009). Another plausible explanation is that this
reflects a behavior known as exocannibalism.
For exocannibalistic behavior, which can be
intraspecific, the killing and consumption of
all or part of the individual takes place. This
behavior is known to be ubiquitous in nature
(Mitchell and Walls 2008). Explanations for this
behavior range from response to over-crowded
populations (shown by Horner et al. 2012 and
Marshall 2021), limited food supply, sexual
dominance, or even play (Rothschild 2015).
However, exocannibalism is not without cost due
to risks of retaliation during the encounter and
infection from parasites if they are conspecifics.
Although most bites do occur on limb bones
(Varrichio 2001), extreme osteophagy is only

known in T. rex (Gignac and Erickson 2017). The
only evidence of scavenging on this specimen is
the single, smaller set of parallel bite marks from
an unknown trace-maker. The tooth marks are
considered postmortem damage since there is
no indication of healing and their location on
the mid-shaft of the femur suggests an unlikely
point of attack (Rivera-Silva et al. 2012).
Some scientists interpret unhealed bite marks
simply as scavenging, but a brutal form of
behavior by eating your enemies’ remains after
killing them or cannibalism (if hunger was
involved) cannot be ruled out (Longrich et
al. 2010; McLain et al. 2018). Very shortly after
‘Peter’ was killed, the leg bones on the left side
were forcefully smashed apart. Entire sections of
bone were damaged, and some were split open
by the huge crushing bite-forces. The nature of
the crushing on the femur and tibia, along with
size of the bite marks, indicates that these bones
were bitten through by another Tyrannosaurus
rex. This points to ‘Peter’ possibly being killed by
another T. rex.

Fig. 20: Proximal ischium with erosion of articular surface fragment
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Fig. 21: Distal end of right femur

Fig. 22: Negative fracture pattern on left tibia
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Fig. 23. Right femur in cross-section with circumferential crushing.
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PATHOLOGY

Fig. 24: Arrows indicate lesions on the right astragalus.
(inset: close-up of the penetrating lesion)

There is an apparent subchondral erosion on the articular surfaces on the proximal portion
of the ischium and the distal, lateral condyle of the femur (the medial condyle is missing).
The erosive area of the femur may be due to trauma, but the condition of the ischium may be
due to some other widely diverse phenomena (Rothschild and Martin, 1993). Radiographic
investigation is needed to successfully diagnose both bones more precisely. There are also two
lesions on the anterior blade of the acsending process of the astragalus (Fig. 24). Both lesions
may be idiopathic especially since there seems to be reactive bone surrounding the lesion
that penetrates the bone. However, although Bell and Currie (2009) suggest that some lesions
could be from attacks that led to death, closer examination using radiology may elucidate if
the lesions on the astragalus are due to trauma.
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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.

Dr. John R. Nudds
Department of Earth and Environmental
Sciences, University of Manchester
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. Bruce M. Rothschild
Carnegie Museum of Natural History
Bruce M. Rothschild graduated from New
Jersey College of Medicine. He is a member
of the Society of Vertebrate Paleontology,
Fellow of the American College of Physicians,
American College of Rheumatology and
Society of Skeletal Radiology and elected
to the International Skeletal Society. He
has been recognized for his work in Clinical
Rheumatology and Skeletal Pathology where
his special interests focus on diagnosis,
clinical-anatomic-radiologic
correlation,
data-based paleopathology, evolution of
inflammatory arthritis and tuberculosis and
origins of disease. Dr. Rothschild is Professor
of Medicine at IU Health and holds a Research
Associateship at the Carnegie Museum.
He has been been Professor of Medicine at Northeast Ohio Medical University in
Rootstown, Ohio, Adjuvant Professor of Anthropology at the University of Kansas
and of Biomedical Engineering at The University of Akron, Ohio. He was the first
director of the Rheumatology Division at The Chicago Medical School and a prime
force behind the resurgence of data-based paleorheumatology and comparative
osseous pathology.
He has been a visiting Professor at universities in the US, Canada, the Caribbean, South America, Europe, the Middle East, South Africa,
Asia and Australia and has been an invited lecturer at universities, hospital and museums throughout the world. He has published over
1000 papers and abstracts, including authoritative papers on the origins of rheumatoid arthritis, spondyloarthropathy, syphilis and
tuberculosis, character of bone changes in metastatic cancer, myeloma, leukemia, tuberculosis, fungal disease, renal disease, treponemal
disease, rheumatoid arthritis, spondyloarthropathy, gout, calcium pyrophosphate deposition disease, hypertrophic osteoarthropathy
and primate bone disease. He is the author of 7 books and has participated in 8 Discover Channel/BBC documentaries on origins of
diseases and ancient reptiles.
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LIST OF BONES RECOVERED
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Left Angular
Left Postorbital
Right Squamosal
Prearticular
Right Ilium
Right Ischium
Caudal Vertebra 1
Caudal Vertebra 2
Caudal Vertebra 3
Caudal Vertebra 4
Caudal Vertebra 5
Caudal Vertebra 6
Caudal Vertebra 7
Dorsal Vertebra 1
Dorsal Vertebra 3
Dorsal Vertebra 10
Dorsal Vertebra 11
Dorsal Vertebra 12
Dorsal Vertebra 13
Dorsal Vertebra 2
Dorsal Vertebra 4
Dorsal Vertebra 5
Dorsal Vertebra 7
Dorsal Vertebra 8
Dorsal Vertebra 9
Dorsal Vertebra 14
Haemal Arch 3
Haemal Arch 5
Left Dorsal Rib 4
Left Dorsal Rib 9

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

Left Dorsal Rib 8
Left Femur
Left Fibula, shaft and proximal end
Left Ischium
Left Metatarsal 3
Left Metatarsal 4
Left Pubis
Left Scapula
Left Tibia
Right Tibia
Right Astragalus
Right Dorsal Rib 5
Right Dorsal Rib 6
Right Femur
Right Fibula
Right Metatarsal 3
Right Metatarsal 4
Right Pubis
Sacral Vertebra 1
Sacral Vertebra 5
Sacral Vertebra 2
Right Metatarsal 2
Left Pedal Phalanx II-2
Left Ilium
Left Metatarsal 1
Right Metatarsal 1
Left Metatarsal 2
Right Dorsal Rib 4
Rib head
Section of Iliac blade

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 “Peter”.
As regards any paleontological conclusions drawn herein, the nature of the fact that Tyrannosaurus rex lived
between 66-67 million years ago means that “Peter’” 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 “Peter”, 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.

