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J ust as they did not see fit [to 

acknowledge God any longer, 

God gave them over to a 

depraved mind, to do those things 

which are not proper. 

ð Romans 1:28 
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Thus says the Lord God, 
 

In the beginning God created the heavens and the earth. 
 
The earth was formless and void, and darkness was over the surface of 
the deep, and the Spirit of God was moving over the surface of the wa-
ters. Then God said, ñLet there be lightò; and there was light. God saw 

that the light was good; and God separated the light from the darkness. 
God called the light day, and the darkness He called night. And there 

was evening and there was morning, one day. 
 
Then God said, ñLet there be an expanse in the midst of the waters, 
and let it separate the waters from the waters.ò God made the expanse, 
and separated the waters which were below the expanse from the wa-
ters which were above the expanse; and it was so. God called the ex-
panse heaven. And there was evening and there was morning, a sec-

ond day. 
 
Then God said, ñLet the waters below the heavens be gathered into 
one place, and let the dry land appearò; and it was so. God called the 
dry land earth, and the gathering of the waters He called seas; and 

God saw that it was good. 
 

- Genesis 1:1-10 
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INTRODUCTION 
 
 Would you like to photograph a dinosaur? A real, living 
dinosaur? What I am talking about is going back in time, tracking 
down a dinosaur and getting a couple of pictures. Sounds like funé 
if  you know what you are doing. Make a few mistakes and you could 
become a one-bite snack for a T-Rex. 
 
 Before you warm up your time machine, consider what you need 
to know: 
 

(1) Where do you go to find dinosaurs? What are the best 
locations? 

 
(2) When were the dinosaurs there? You want to arrive at a time 

when there will be dinosaurs present. In addition, it probably 
would be a bad idea to pop into existence at a location that 
was under water at the time you arrive. Dinosaurs do not live 
underwater, and unless you are using a submarine for a time 
machine, you cannot survive underwater either. 

 

(3) You also need the same skills used today to find animals in 
the wild. The most important is the ability to identify and 
track the dinosaur based on the footprints it leaves behind.  

 
Animal tracks, including dinosaur tracks reveal important 

information about the animal. For example, knowing where it is 
going and how fast it is moving, is important. However, you need to 
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know more than that. 
 

ñI was learning to track rhinoceroses in Africa and tracked right up 

on an animal that really I thought was going to kill me.ò ð Martha 
Beck 

 
It  is the same today. If  you want to photograph a rhinoceros, or 

bear, or a dinosaur, you need to be able to read the signs they leave. 
Dinosaur tracks can reveal how big the dinosaur is, what type of 
dinosaur it is, and how fast it is moving. Important information, if  
you want to survive and return with your photos. 

So let us get started. We will learn about dinosaur tracks by 
studying fossilized dinosaur footprints. Then we will figure out how 
far back in time you need to go to safely find large numbers of  living 
dinosaurs. ENJOY! Even if  you do not own a time machine, you will 
learn a lot about dinosaurs and the history of  our world. 
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Then God said, òLet Us make man in Our 

image, according to Our likeness; and let them 

rule over the fish of the sea and over the birds 

of the sky and over the cattle and over all the 

earth, and over every creeping thing that 

creeps on the earth.ó God created man in His 

own image, in the image of God He created 

him; male and female He created them. 

ð DŜƴŜǎƛǎ мΥнсπнт 
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CHAPTER 1 
TYPES OF DINOSAURS 

 
We will be learning how to track dinosaurs. However, before 

getting started it will be useful to know a little about dinosaurs. When 
you start tracking one, it will be handy to know what you are tracking. 

To begin there are a few special words that are useful to know. 
These are words commonly used when talking about dinosaur tracks. 
Donõt worry. They may seem strange at first, but they are easy words. 
Here they are: 
 

Theropod ð a type of  three-toed carnivore (meat eater) 
dinosaur. T-Rex and raptors are theropods. 
 

Ornithopod ð another type of  three-toed dinosaur, this time a 
herbivore (plant eater). Ornithopods leave footprints similar to those 
of  a theropod. 
 

Grallator ð a type of  small theropod dinosaur footprint. 
 

Eubrontes - a type of  large theropod dinosaur footprint. 
 

Trackway - a trail of  footprints made by a single dinosaur. 
 

There are more words to learn and we will pick them up as we 
go along. By the end of  chapter eight, you will know more about 
dinosaur tracks than 99.9% of  all people and be in a good position 
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to track dinosaurs. 
 

Pubis Bones Are the Difference 
 

Dinosaurs are divided into two categories: Saurischia (lizard-
hipped) and Ornithischia (bird-hipped). What distinguishes one from 
the other is the orientation of  their pubis bone (see figure 1). In 
Ornithischia dinosaurs, it points toward the back of  the dinosaur and 
in Saurischia dinosaurs, this bone points forward. Why are dinosaurs 
categorized based on their pubis bone? Because in 1888 British 
paleontologist Harry Govier Seeley noticed a similarity between 
dinosaur hips and the hips of  other animals and used that similarity 
to divide dinosaurs into two categories. 

The Saurischia dinosaurs include theropods such as T-Rex and 
raptors. Theropod footprints are the most common type of  dinosaur 
footprints, so we will be seeing a lot of  those. Theropods are carniv-
orous and they walk on two legs. 

 

  
Figure 1: The two types of dinosaurs are distinguished 

by differences in the pubis bone. 

 
Although they physically look very different but both T-Rex, a 

carnivore, and the huge long-necked plant-eating dinosaurs such as 
Supersaurus, are categorized as Saurischia. 

Everyone either loves T-Rex, or is afraid of  T-Rex. It is the most 
popular dinosaur. However, T-Rex did not leave many fossil foot-
prints. Most of  the fossil tracks we will be looking at are the three 
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toed type thought to have been made by carnivorous dinosaurs clas-
sified as Coelurosauria. Both T-Rex and the Ceolosaurs are theropod 
dinosaurs. 

Ornithischia dinosaurs are mainly herbivores and include the or-
nithopod dinosaurs that most likely made the other type of  fossil 
footprint we will be examining. In addition to ornithopods, this cat-
egory includes other well-known dinosaurs such as Triceratops and 
the Stegosaurs. 
 

 
Figure 2: The dinosaur in the foreground is a Coelophysis. The 

larger one in the background is a Dilophosaurus. 

 

Theropod Dinosaur Tracks 

 
Most of  the dinosaur tracks we will be looking at are theropod 

footprints. In the above image, there are two theropods. The smaller 
dinosaur in the foreground is a Coelophysis. Some experts say that a 
similar dinosaur made the smaller three-toed tracks, known as Gral-
lator tracks that you will see in many of  our examples. 

The larger dinosaur is a Dilophosaurus. The experts at Dinosaur 
State Park (Rocky Hill, CT) have proposed this as the dinosaur that 
made the larger tracks we will be looking at,1 called Eubrontes tracks. 
On the other hand, other experts say all of  the theropod tracks we 
will be examining were made by the same type of  dinosaur, just dif-
ferent sizes, juvenile, young adult, and adult. So, there are some disa-
greements. The bottom line is that no one knows for sure which the-
ropod dinosaur made which tracks. The best we can say is that certain 

                                                           
1 Most of the tracks you will see in this book are in our museum in Oregon.  
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three-toed tracks were made by a theropod dinosaur. This is why fos-
sil dinosaur tracks are not named for the dinosaur that made them. 
With living animals, tracks have the name of  the animal that made 
themé bear tracks, moose tracks, cougar tracks, etc. We see the living 
animal and can observe the tracks it leaves. Dinosaur are no longer 
around, and their fossils are not found with the tracks they made.2 
That means we cannot know for sure which specific dinosaur made 
which tracks. This is why fossil dinosaur tracks are given separate 
names, Grallator and Eubrontes for example, based on their size and 
characteristics  
 

 
 

Ornithopod Dinosaur Tracks 
 

A bipedal, herbivorous ornithopod dinosaur made the other 
type of  fossil track we will be looking at. However, there is no agree-
ment on what type of  ornithopod. Some say it may have been a Scu-
tellosaurus. However, Scutellosaurus does not seem to have been 
large enough to have made some of  the larger tracks. We are going 
to go with just a generic ornithopod without trying to be specific 
about which dinosaur made the tracks. 
 

Sauropod (Long Neck) Dinosaurs 
 

Because of  their huge size, the long-neck Sauropods are easily 
recognized. We do not have Sauropod footprints in our museum. 

                                                           
2 It is interesting to note that dinosaur tracks are frequently found in sediment layers that 
are significantly lower (older) than the sediment layers where the bone fossils of the 
dinosaur, thought to have made the tracks, are found. 
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They are difficult to come by and not very interesting to look at. They 
often simply look like a round hole in the ground. In many cases, a 
trackway is needed for the impressions to be identified as sauropod 
footprints. 

 
Figure 3: Sauropod dinosaurs. 

 
Sauropod Tracks 

 
Below is a photograph of  sauropod footprints in the Paluxy 

River in Dinosaur Valley State Park in Texas. As you can see, they 
look like a circular hole in the ground. The larger hole (foot print) 
was made by a rear foot and the smaller hole is a front foot. The 
photo in the upper left corner shows part of  an exhibit in the parkõs 
museum showing sauropod foot bones mounted in a sauropod foot-
print. 
 
 

 
Figure 4 ï Sauropod dinosaur tracks in the Paluxy River. The inset in the upper left cor-

ner shows the bone structure of a Sauropod foot. 
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Figure 5 ï Sauropod footprints often look like old post holes. A trackway, such as this one 
in the Purgatoire track site in Colorado, makes it easier to identify these holes as 

Sauropod tracks. 
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CHAPTER 2 
HOW TRACKS ARE MADE 

 

 
Figure 6: Each dinosaur footprint makes two fossil tracks. An impressed track and a 

natural cast called a raised track. 

 
How were fossil dinosaur tracks made? 

 
The answer is obvious. We do it whenever we step in mud or wet 

sand. The dinosaur steps in mud and leaves behind a footprint. How-
ever, in the dinosaur's case that footprint became a fossil... actually, 
each footprint often becomes two fossil tracks. Both result from the 
one footprint. That is what you see in the above photo. Both of  those 
fossil dinosaur tracks came from the same footprint. Notice how they 
are mirror images. 

Here is what happens: The dinosaur steps in the wet sediment 
and leaves a footprint. A new layer of  sediment is deposited, filling 
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in and covering the footprint. The sediment turns to stone. When the 
rock is cracked open (see Appendix B), the bottom portion has the 
depression made by the dinosaur's foot. The top is a natural cast, a 
raised impression of  the footprint. Both are considered original fossil 
footprints.  
 

 
Figure 7 ï The dinosaur steps in wet sediment leaving an impression of its foot. Another 
layer of sediment covers the footprint. When that layer is split off, the result is two fossil 

footprints. An impressed track and a raised track. 

 
Impressed / Raised Tracks 

 
The above image is a sketch showing the two tracks, with the 

upper raised track lifted off  and set to the side. There you have it. 
Two fossil dinosaur tracks from a single footprint. 

Sounds simple, but real-life is more complicated. In this exam-
ple, the rock split exactly where the dinosaur's foot stepped in the 
soft sediment. This is known as a true print, or true track. When 
looking at fossil dinosaur footprints, a true track can be identified 
because it will have more detail than an underprint. For example, 
footpads and skin impressions may be visible on a true track. 

However, the rock does not always split where we would like it 
to split. First, there is no way to see inside the rock. Before a rock is 
split no one knows if  there is a dinosaur track or where the rock 
needs to be split to reveal the track. Secondarily, there are few options 
for where the rock will split. The rock will only split at a weak point, 
such as where there is mica or a biofilm.  
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The Rock Splits Where There Is Mica 
 

The tracks in our museum are in a sedimentary rock known as 
shale. In this case the shale will spilt where there is mica. The rock 
will not split anywhere else. If  there is no mica, what you will have is 
a solid rock. 

Notice in figure 7 the layers of  sediment beneath the footprint 
are bent, taking on a less distinct impression of  the footprint. The 
footprint impression goes deeper than the layer of  sediment the di-
nosaur's foot touched.  
 

Dinosaur Tracks ð Underprints 
 

If  the mica layer is below the layer the dinosaur's foot touched, 
the rock will split at that lower location. This reveals a less distinct 
impression of  the footprint called an underprint. 
 

 
Figure 8 ï The rock has split at a point below where the dinosaurôs foot touched the sedi-
ment. This results in a less distinct underprint. Both the impressed track and the raised 

track are underprints. 

 
Figure 8 shows the same rock as figure 7, but this time it split at 

a lower sediment layer revealing an underprint. Underprints have less 
detail than a true print. While a true print may clearly show footpads 
and skin impressions, underprints do not have much detail. At times, 
they may retain the impressions of  all three toes and the claws, but 
in other instances, the underprint may be barely recognizable as a 
dinosaur footprint. However, it is still a real dinosaur fossil footprint. 
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Overprints 
 
 An overprint is similar to an underprint. An overprint is pro-
duced when the rock splits at a location above the sediment layer the 
dinosaurõs foot touched. The result is a less distinct foot impression. 
If  you have an individual track that does not show details, it may be 
either an under or overprint. 
 
 Sediment Quality 
 

Another factor that effects the quality of  the footprint is the 
consistency and quality of  the wet sediment. A hard, nearly dry sed-
iment layer can result in shallow impressions that may still have a lot 
of  detail. Soft sediment will result in deep impressions with little de-
tail. Soft sediment may also result in parts of  the track collapsing and 
distorting the shape of  the footprint. 

And, of  course, the weight of  the dinosaur may impact track 
quality. A small dinosaur may not leave tracks. A large dinosaur, walk-
ing on the same sediment, may leave deep footprint impressions. 
 Sound confusing?  Donõt worry. By the end of  chapter eight, you 
will be able to track a dinosaur. 
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CHAPTER 3 
HOW ARE  

DINOSAUR TRACKS NAMED? 
 

Dinosaurs rarely died in their footprints, so we can never be sure 
which specific dinosaur made a certain footprint. This means there is 
one naming system for dinosaurs and a separate naming system for 
their fossilized dinosaur tracks.  
 

ñIt is worth noting however, that the practice of naming an animal on 
the basis of a track is essentially an existential operation. Short of 
finding a skeleton of a diagnosable animal in a trackway, we can 
never be certain of the trackmaker. Even if we had such an occur-
rence, how could we establish that other species might not have 
made identical tracks? This is one of the main reasons for the sep-
aration of ichnotaxonomic nomenclature from biological taxonomy. 
Current procedure dictates that the track be named, not the un-
knowable animal that made it.ò3 

 
Our tracks come from the Nash Dinosaur Track Quarry in the 

Connecticut River Valley in Massachusetts, an area with an abun-
dance of  dinosaur tracks (see Appendix B). Seven different types of  
tracks have been identified in about an 80 mile stretch of  the valley, 

                                                           

3 Olsen, Smith, and McDonald, ñType Material of the Type Species of the Classic Theropod 

Footprintò 1998, Society of Vertebrate Paleontology 
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with several other rare types of  tracks remaining unidentified. Letõs 
start by looking at the theropod tracks. 
 
 The Most Common Dinosaur Track: Theropod Tracks 
 

Three variations of  theropod tracks have been named. It was 
originally thought these tracks were made by three different dino-
saurs. However, many experts now believe they were made by the 
same type of  dinosaur at different stages of  growth: juvenile, young 
adult and full adult. For example,  
 

ñIt is probable that Anchisauripus tracksð15 to 25 centimeters (6 to 
10 inches) longðare the footprints of large individuals of the Gral-
lator trackmaker.ò4 

 
In addition, it has been noted that: 

 
ñIt is very hard to distinguish these three ichnogenera [types of  
footprints] from one another because they constitute a graded se-

ries in which shape changes with size.ò5 

 
In other words, the experts are not sure what dinosaur made 

which track, or if  the same type of  dinosaur made all of  them, and 
in any case it is difficult to distinguish one type of  theropod track 
from another. However, the naming nomenclature remains in use, so 
that is what we will use. The three types of  theropod tracks are pri-
marily identified by size as measured from the tip of  the claw on the 
center toe to the back of  the heel. They are:  
 

Grallator: 3 to 6 inches;  
 

Anchisauripus: 6 to 10 inches,  
 

Eubrontes: 10 to 20 inches.  
 

                                                           
4 David B. Weishampel and Luther Young, ñDinosaurs of the East Coast,ò John Hopkins 

University Press, (1996), page 98 
5 LeTrourneau, McDonald, Olsen, Ku and Getty, ñFossils and Facies of the Connecticut 

Valley Lowland,ò page B2-19 
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It is estimated that several billion6 dinosaur tracks have been 
found. They are found on every continent, except Antarctica. These 
three types of  theropod tracks are, by far, the most common types 
of  dinosaur tracks found around the world 
 

 
Figure 9 - The three types of theropod tracks are primary 

distinguished by size. 

 
Two Questionable Fossil Footprints 

 
Gigandipus tracks are 10 to 20 inches and are rarely found. They 

are thought to have been made by a theropod dinosaur similar to a 
Dilophosaurus. They are distinguished from other tracks by two 
characteristics: tail dragging and the presence of  a hallux toe 

 

 
Figure 10 ï Two rare types of Connecticut Valley dinosaur tracks. 

 

                                                           
6 Martin Lockley, ñTracking Dinosaurs,ò Cambridge University Press, (1991), first page 
inside the cover (not numbered) 
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(dew claw). All dinosaurs have a hallux toe, but it normally does not 
leave an impression in the ground. As seen in figure 10, the hallux is 
the small toe on the right side of  the heel. 

Gigandipus tracks look very much like Eubrontes tracks. For this 
reason, some scientists believe they were made by the same dinosaur 
as the maker of  Eubrontes tracks, but walking with a different stance, 
or in different conditions. 

Otozoum tracks are rare. They were made by what is thought to 
be a large, bipedal, dinosaur, possibly similar to a Plateosaurus. How-
ever, no one knows for sure what type of  dinosaur made these tracks. 
The shape and structure of  the foot does not match any known di-
nosaur.7 

 

 Anomoepus and Batrachopus 
 

Both of  the illustrations below show two footprints. These are 
animals that walked on four legs. The larger print is from the rear 
foot (pes). The small impression is that of  a front foot (manus) 
 

 
Figure 11 ï Ornithopods left footprints called Anomoepus tracks. 

Batrachopus tracks are fairly common and are thought to have been made by a small 
crocodile-like animal. 

 
Anomoepus tracks are typically 3 to 6 inches in size. They were 

made by an Ornithischian dinosaur (herbivore). The dinosaur that 

                                                           
7 It is assumed that these tracks were made by a dinosaur because, based on the 
evolutionary timeline, dinosaurs were supposedly the only large animals living at the 
time these tracks were made. However, if all of these tracks are the result of a global 
flood (Noahôs flood), Otozoum tracks may have been made by a large non-dinosaur 
animal. 
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made these tracks was usually bi-pedal, but at times, it walked on all 
fours. Anomoepus tracks are the second type of  track we will be 
looking at in more detail. 

Batrachopus tracks are not dinosaur tracks. They were made by 
what is thought to be a small crocodilian-like reptile. Batrachopus 
tracks are typically one inch or smaller. I am mentioning them be-
cause they are common and sometimes found on the same stone as 
a dinosaur track. 
 
 Sauropods and Triceratops Tracks 
 

What about tracks made by other types of  dinosaurs.?  
 

Three-toed theropod tracks are, by far, the most common fossil 
dinosaur track. Sauropod tracks are also fairly common. However, 
being somewhat like a posthole, they are not as informative nor as 
interesting as the three-toed tracks. 

Tracks made by other types of  dinosaurs, such as Triceratops 
(ceratopsians) and Stegosaurs are virtually non-existent. Dinosaur 
track experts Martin Lockley and Adrian Hunt explain:  
 

ñThe rarity of ceratopsian tracks, prior to the discovery in the 
Laramie Formation, flamed a debate about the scarcity of certain 
track types. The debate turned on the puzzle that the tracks of most 
large quadrupedal ornithischian dinosaursðespecially ceratop-
sians, ankylosaurs, and stegosaursðare rare or unknown, whereas 
their skeletal remains are common, even abundant in places. This 
puzzle is all the more intriguing when one considers that the rarity 
of these tracks cannot be attributed to a trackmaker being so small 
that it fails to depress the sediments; these particular trackmakers 
were heavy animals. At present there are still no well-accepted ex-
amples of stegosaur tracks and only a few convincing examples of 
ankylosaur tracks. Few ceratopsian tracks are known from deposits 
other than the Laramie Formation. How can this track sparsity be 
explained?ò8 
 

 That final sentence presents an interesting question. Based on 
the limitations of  evolutionary thinking, finding the answer is 
difficult. Lockley and Hunt speculate: 

                                                           
8 Martin Lockley and Adrian Hunt, ñDinosaur Tracks and other Fossil Footprints of the 

Western United States,ò Columbia University Press, 1995, pages 229 & 231 
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ñOne appealing argument for the scarcity of large, quadrupedal 
tracks of the ornithischian group of dinosaurs is that the 
trackmakers generally, or frequently, avoided wet habitats or 
environments where tracks are most often preserved.ò9 

 
 However, they go on to point out this is not likely. The 
ceratopsian tracks found in the Laramie Formation were made in the 
same wet sediment as a large number of  three-toed tracks. There are 
also a variety of  non-dinosaur tracks in this same sediment. They thus 
turn to saying these types of  tracks are scarceé 
 

ñbecause paleontologists have not looked enough for rare tracks, or 
they have failed to look in the right places.ò10 

 

On the other hand, there is another possibility. Michael Oard 
writes: 
 

ñSince all dinosaur tracks are associated with waterðeither 
because of the sedimentary environment or because of the burial of 
tracksðit is worth assessing the swimming ability of various 
dinosaursé Several types were probably poor swimmers. These 
would include the stegosaurs, with their tall plates and spiked tail; 
the ceratopsians, with their thick head plate and spikes; and the 
ankylosaurs, with their bulky bodies and spike.ò11 

 
 Facing the rising waters from a global flood, a good question to 
ask is, òHow long can a dinosaur tread water?ó The answer, for some 
dinosaurs, may have been, òNot very long.ó 
 
 

                                                           
9 Ibid 

10 Ibid 
11 Michael J. Ord, ñDinosaur Challenges and Mysteries,ò Creation Book Publishers, 
(2011), page 93 
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CHAPTER 4 
THEROPOD DINOSAUR 

TRACKS 
 

Billions of  dinosaur tracks have been found around the world. 
The most common tracks, by far, are the three-toed theropod tracks 
similar to the one shown here.  
 

 
Figure 12 ï Theropod dinosaur track 

 
For those of  you who plan to go back in time and photograph 

dinosaurs, you need to know what type of  dinosaur made the tracks 
you are following. A large theropod could make a quick meal of  you. 
On the other hand, an ornithopod dinosaur, a herbivore, might be 
safer to photograph. Theropods and ornithopods leave different, but 
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similar three-toed tracks. You can tell which is which, if  you know 
what to look for. 
 

 
Figure 13 ï theropod footprints are longer than they are wide. 

 
Theropod: Long Center Toe 

 
The first thing you may have noticed in figures 12 and 13 are the 

center toes. Theropod footprint impressions often have a center toe 
that is significantly longer than the toes on either side. 

Second, notice the toes on either side are close in to the foot. 
The foot impression is noticeably longer than wide. 

It is important to keep in mind that dinosaur footprints were 
made by a living animal in a medium (mud) that can vary greatly. That 
means foot impressions can vary greatly, and that means some the-
ropod footprints will not have all of  these characteristics. What we 
look for is an identification supported by a preponderance of  the 
evidence. 
 

Theropod: Side Toe and Claws 
 

Another characteristics of  a theropod footprint is that the inside 
toe appears to be attached to the side of  the foot, while the outside 
toe goes all of  the way back to the heel. 

A fourth characteristic is that theropods have larger and more 
distinct claws. Ornithopods (herbivores) typically leave small triangu-
lar shaped claw impressions. For both types of  dinosaurs, the claws 
tend to make the deepest impression. When the footprint is faint, 
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Figure 14 ï Large, sharp claws and a toe that appears to be attached on the side are 

characteristics of a theropod dinosaur footprint. 

 
the claw impressions often will be the easiest part of  the footprint to 
spot. When examining rocks to find dinosaur footprints, begin by 
looking for claw impressions.  
 

Theropods are Living Animals 
 

These are the four key characteristics that distinguish a theropod 
footprint (carnivore) from an ornithopod footprint (herbivore). 
 

(1) Long center toe 
(2) The foot is longer than it is wide 
(3) Large claws 
(4) One toe appears to be attached to the side of  the foot 

 
These are not hard and fast rules. Dinosaurs are living animals. 

They will move their feet in different ways as they walk, or even when 
standing still. Therefore, each footprint can be slightly different. In 
addition, mud is a dynamic medium that takes on impressions in dif-
ferent ways depending on the characteristics of  the mud. At times 
theropod footprints do not have all four, or even any of  these char-
acteristics. A trackway may start out looking like theropod tracks, and 
then suddenly several tracks later they look like ornithopod tracks. 
Did the dinosaur suddenly morph into a different dinosaur? No. The 
way the foot was placed changed, or the character of  the mud 
changed. Possibly the footprint was distorted by another animal. Or 
a combination of  these or something else. However, when all four 
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characteristics are clearly present you can be confident you are look-
ing at a theropod footprint. When few characteristics are seen, it may 
be difficult to positively identify the type of  dinosaur. 

Here is an important lesson. Information about dinosaurs (and 
fossils in general) is often presented in a manner that makes it seem 
the experts know all the answers. They do not. When it comes to 
fossils, there is a lot of  guesswork and many assumptions. It  may be 
that these are sincere guesses and the assumptions are made with 
good intentions, but that does not make them correct. We need to 
look at all the facts, understand when assumptions are being made, 
and logically discern when we are dealing with factual conclusions, 
and when we are dealing with conclusions based on guesses and as-
sumptions. 

We also need to keep in mind we are dealing with historical sci-
ence, not empirical science. Empirical science uses observations, re-
peatable experiments and calibrated measurements to produce facts. 
However, we cannot observe, nor do experiments, nor directly meas-
ure things in the past. For example, we cannot observe a dinosaur 
walking and leaving footprints. Therefore, when there is no record 
of  direct observations.12 Historical science uses a preponderance of  
the evidence to arrive at a conclusion. 
 
 

                                                           
12 Courtroom trials use the techniques of historical science. Just like in a trial, an 

eyewitness provides the most compelling testimony about the past. We do have 
written eyewitness documentation recording observations of dinosaurs (but not 
dinosaur tracks). We will get to one of those in the chapter on eating dinosaurs 
(chapter 10, page 49). 
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CHAPTER 5 
ORNITHOPOD DINOSAUR 

TRACKS 
 

In the same location where our theropod dinosaur tracks are 
found, there are also some ornithopod tracks, but they are rare. There 
are differences of  opinion concerning the type of  dinosaur, that 
made the ornithopod racks. Some experts say it was a dinosaur simi-
lar to Scutellosaurus. Others are not so sure. Most experts simply say 
they are unable to identify the specific type of ornithopod. In any 
case, it is all guesswork until someone finds a dinosaur that died in its 
tracks. For our study we will go with a generic ornithopod designa-
tion. 

The name òornithopodó means òbird foot.ó Like the theropods, 
ornithopods leave three-toed tracks. Birds also leave tracks with three 
forward facing toes, and so the name òbird footó for these dinosaurs. 

Most ornithopods have a two-legged, bipedal stance, although 
they will sometimes walk using all four limbs, leaving both front and 
back foot impressions. 

As with theropod tracks, ornithopod fossil footprints can either 
be impressed or raised. However that can be difficult to see in a pho-
tograph. Fortunately, whether it is impressed or raised is not critically 
important when learning about track characteristics. 

The image on the next page shows an impressed ornithopod 
fossil footprint. As with most of  the tracks in this book, the track has 
been stained at the quarry to make it easier to see the impression. 
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Ornithopod, More of  a Square 
 

Notice that the track is close to being as wide as it is long, much 
more so than the theropod footprint. The toes on either side are 
spread wider. In addition, the center toe is typically shorter than a 
theropod center toe, when compared with the side toes. 
 

 
Figure 15 ï An ornithopod dinosaur footprint 

 
I know I have said this before, but it is important. Keep in mind 

that with fossil footprints we are looking at impressions made by a 
living animal in a muddy sediment that is highly variable. That means 
there is a huge variability in tracks. For example, an ornithopod may 
drag the tip of  its center toe as it steps forward. This extends the 
center toe impression, making it appear longer. On the other hand, 
some tracks made by an ornithopod dinosaur may not have all of  the 
characteristics of  a typical ornithopod dinosaur footprint. To make a 
positive identification of  a footprint outside of  a trackway, we need 
to find multiple identifying characteristics. 
 

Equal Side Toes and Small Claws 
 

Three other characteristics that help distinguish an ornithopod 
track from a theropod track are that the claws are smaller and trian-
gular shaped; the angle of  the toes on either side of  the foot is about 
the same for each toe, such that both toes angle toward the heel; and 
the heel is wider and rounder than on a theropodõs foot. 
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Figure 16 ï Characteristics of an ornithopod footprint. 

 
Did you notice that this fossil has an impression not normally 

seen on dinosaur tracks. What is that pointing from the foot toward 
the lower left corner of  stone (figure 16)? What you are seeing is the 
"dew claw," also known as a hallux toe. Both theropod and ornitho-
pod dinosaurs have this toe, but it typically does not leave an impres-
sion. Because dinosaurs walk on their toes, as with a dog, the hallux 
toe rarely contacts the ground.  
 

Ornithopod vs Theropod Footprints 
 

In figure 17 you see theropod and ornithopod footprints side-
by-side. If  you were tracking a dinosaur in the wild, you should now 
be able to identify which track belongs to a meat eater and which 
belongs to a vegetarian. 
 

 
Figure 17 ï A theropod footprint on the left and  

ornithopod footprint on the right. 
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Summary of  the Differences 
 

The ornithopod footprint is wider; the heel is rounder; the side 
toes are about equal in size; and the claws are smaller. 

For theropods the claws are larger and more distinct; the overall 
footprint is long and narrow; the center toe is longer in comparison 
with the side toes; and one of  the side toes appears to go all of  the 
way back to the heel while the other appears to be attached on the 
side of  the foot 

If  you a tracking a dinosaur, it is important to know whether it 
is a carnivore or herbivore. You now know how to tell the difference. 
However, do not run out and start tracking down a dinosaur just yet. 
There is more you need to know. For example, how big is it? We will 
answer that question, but first, a very short chapter describing how 
dinosaur toes are numbered. 
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CHAPTER 6 
NUMBERING DINOSAUR TOES 

 
 It may sound a little strange, but animal toes, including dinosaur 
toes, are numbered. This provides an easy and accurate way to refer 
to a specific toe such that everyone knows which toe is being dis-
cussed. 

Our collection of  dinosaur track fossils mainly consists of  the-
ropod and ornithopod footprints. These are three-toed footprints 
made by dinosaurs that walk on their toes. This is not uncommon. 
Dogs and cats walk on their toes. It  is called digitgrade walking. Dig-
itgrade animals generally move quicker than those that put their feet 
flat on the ground (plantigrade). 

Humans are plantigrade, meaning we walk with our ankle bones 
near the ground. In addition, we are unique in being the only ones 
who land on our heels when we are running13. 

Although both theropod and ornithopod dinosaurs commonly 
leave three-toed footprints, they actually have four toes. There is a 
hallux toe, called a dew claw on dogs, that normally does not touch 
the ground. The hallux toe is on the inside of  the foot and is num-
bered as toe #1. (Note that numbering of  toes is traditionally done 
using Roman Numerals.) 

We then go around the foot numbering the toes in order. The 
next toe is number "II" (#2). What is commonly seen as the center 

                                                           
13 https://breakingmuscle.com/fitness/the-mechanics-of-human-running 
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toe is number "III" (#3). The toe on the outside of  the foot is num-
ber "IV" (#4). 
Letõs look at the bones in a dinosaurõs foot to see how this works. 

Figure 18 shows the numbering of  the toes on the right foot of  a 
theropod dinosaur. We know this is a right foot because the hallux 
toe is always on the inside of  the foot. 
 

 
Figure 18 ï Toes are numbered using Roman numerals. The 

hallux toe (#I) normally does not leave an impression. 

 
Looking at a fossil theropod dinosaur footprint (below) we can 

see how this numbering works. 
The #I toe (hallux) did not leave an impression. On theropods 

the toe that appears to be attached to the side of the foot is on the 
inside of the foot. Since there is no #I toe impression, we start num-
bering the toes with #II. 
 

 
Figure 19 ï Toe numbering on a fossil dinosaur footprint. 
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CHAPTER 7 
READING DINOSAUR TRACKS 

 
The size and shape of  a theropod dinosaur footprint gives us 

additional information about the dinosaur.  
 

 
Figure 20 ï What can you learn from these footprints? 

 
Look at the footprint on the left in figure 20. This is an im-

pressed track (indented into the rock). Notice that the toe on the left 
side appears to be attached to the side of  the foot. That is one char-
acteristic indicating a theropod made this footprint. In addition, the 
toe that appears to be on the side of  the foot is always on the inside 
of  the foot. That means the dinosaur's right foot made this footprint. 

Next look at the tip of  the center toe. Notice that it bends 
slightly to the left. For theropods the tip of  the center toe tends to 
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bend toward the inside of  the foot. That is another indication this is 
a right foot. 

 Take a look at the footprint on the right (figure 20). Is this a left 
or right foot? The tip of  the center toe is not noticeably bent, but the 
toe on the right appears to be slightly closer to the heel than the toe 
on the left. That would indicate this may be a right foot. Yes, this 
track is harder to read. Dinosaur tracks were made by living animals. 
They could flex their toes and move them independently. They could 
change their stance. In addition, the footprint was made in a medium 
(mud) that varies greatly. That means dinosaur tracks are highly vari-
able and their identification may not always be clear. It also means 
this track, which most likely is a theropod right foot, may not be a 
right foot or even a theropod footprint.14 Not every footprint is a 
good source of  information about the dinosaur. When you are track-
ing a dinosaur, do not jump to conclusions. 

Here is something interesting to do if you visit a museum that 
has a dinosaur on display with footprints. Check to see if  the foot-
prints are correct for the left and right feet. Museums usually have 
good quality footprints, but sometimes they do not pay attention to 
which foot goes where. At times they are not even the correct foot-
prints for the type of  dinosaur. 
 

Looking At Raised Tracks 
 

In a photograph it can be difficult to know if  you are looking at 
a raised or impressed footprint. Figure 21 shows a raised track. When 
you are looking at raised tracks you need to keep in mind that it is a 
mirror image. 

Notice the track has large claws. The center toe is long, and the 
footprint is longer than it is wide. One toe (the one on the bottom 
of  the image) appears to be attached to the side of  the foot. It is a 
theropod footprint. However, is it a right or left foot? 
 
 

                                                           
14 This is most likely a theropod footprint. This track is definitely longer than it is wide. And 
it has a more pointed heel compared with the rounded heel of an ornithopod. 
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Figure 21 ï Theropod right foot, raised natural cast 

 

A raised track is a natural cast of  the dinosaur's footprint. When 
a rock is split, the raised foot impression is on the bottom side of  the 
section of  rock that was split off. To see that impression we needed 
to turn the rock over. That means what we are seeing is a footprint 
for which the right and left sides are swapped. Look at the back of  
your left hand. Your thumb is on the right. Now turn your hand over 
and look at the palm of  your hand. Your thumb is now on the left. 
That is what we are seeing when we look at a raised track. It is a 
mirror image of  an impressed footprint. 

Notice the tip of  the center toe and claw bends slightly down-
ward in this photo. In addition, the toe that appears to be attached to 
the side of  the foot is on the bottom of  the picture. That means this 
is a right foot. Do you see it? Remember you are looking at a reversed 
image (mirror image). 

Although this foot impression is very high quality, we have made 
this one more difficult to see by looking at a raised track turned on 
its side. However, you have seen this track before (page 23), and all 
the characteristics of  a theropod's right foot are there. 
 

How Big Was This Dinosaur? 
 

To get the approximate size of  the dinosaur, measure the foot-
print from the tip of  the center toe claw, to the back of  the heel. For 
this track, that is about six inches. This is the dinosaur's foot length. 
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Figure 22 ï The length of the foot provides an estimate of the size 

 

To get the height of  the dinosaur at its hip, multiply the foot 
length by four. In this example, that gives us 24 inches. The dinosaur 
that made this footprint stood about two feet high at the hip. Please 
note, this is a rough estimate. The ratio varies from four (used here) 
to five. It would be equally valid to multiply the six inch foot length 
by five to get a hip height of  30 inches. That is a variation of  six 
inches, but it is as close as we can get. 

To get the size of  the dinosaur take the number of  inches in the 
foot size and multiply it by 12. That gives the length of  the dinosaur 
from the tip of  its nose to the tip of  its tail. In our example, the foot 
length is six inches. That means the dinosaur is 72 inches (six feet) 
from its nose to the end of  its tail. Again, this is a rough estimate. 
Some, instead of  multiplying by 12, will multiply by 10. Just like peo-
ple, there is variation in dinosaurs. Some small people have propor-
tionally large feet, and some large people have proportionally smaller 
feet. What we can say is this dinosaur was probably between five and 
six feet from nose to tail. 

Remember, these formulas only give an approximation. The ra-
tio varies with the dinosaur. However, the above ratios do provide a 
reasonable estimate of  the size of  the dinosaur. 
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How Fast Was The Dinosaur Going? 
 

The ichnological record indicates that the vast majority of dinosaurs 

whose tracks were preserved were walking.ò ï Lockley and 
Gillette15 

 
 The fossil record indicates that dinosaurs walked most of  the 
time. However, that does not mean they could not run. Their cardio-
vascular system appears to have been designed to support bursts of  
high energy activity, unlike birds that have a cardio-vascular system 
designed to support continuous high energy activity (flying). Imagine 
this situationé you were approaching a dinosaur, trying to get a selfie 
with the dinosaur in the background. You are downwind and moving 
quietlyé until your foot breaks a small branché the dinosaur turns 
toward youé do not assume the dinosaur will be slow moving. Do 
not try to outrun it. They can be fast. Freeze. Donõt move and 
hopefully the dinosaur will not see you. 

When tracking a dinosaur you can estimate how fast the dinosaur 
was moving. All that is needed is a series of  three or more footprints 
(a trackway). Measuring them will give a rough estimate of  the 
dinosaurõs speed. 
 

  
Figure 23 ï Dinosaur speed can be estimated based on stride 

 

                                                           
15 Published in ñDinosaur Tracks and Traces, Edited by David D. Gillette and Martin G., 

University of Cambridge Press (1989) 
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 Figure 23 shows two photographs of  the same trackway,16 the 
lower photograph has the step and stride marked. These photos show 
a double trackway. This is something you may encounter when track-
ing a dinosaur. Two different dinosaurs stepped in almost the same 
spots as their paths crossed. Look to see which set of  footprints 
(trackway) is impressed into (is on top of) the other trackway. 

Having at least three footprints allows us to measure both the 
step length (from the heel of  a right foot to the heel of  the next left 
foot step) and the stride length (from the heel of  the right foot to the 
next impression of  the heel of  the right foot). 

In the previous section we saw how to calculate the dinosaurõs 
hip height based on the length of  the foot. In that example the dino-
saur had a hip height of  24 inches. To get the speed of  the dinosaur 
divide the stride length (in inches) by the hip height (in inches).  
 

If  the resulting number is 1.0 or less, the dinosaur was walking. 
 

If  the resulting number is 1.0 up to 1.99, the dinosaur was trot-
ting. 

If  the number is 2.0 or greater, the dinosaur was running. 
 

Of  course, these are just estimates, but they roughly show 
whether he dinosaur was taking its time, or was in a hurry. For the 
trackway in figure 23 the ratio is 1.5é this dinosaur was moving 
along. It was probably trotting. 
 
 
 

                                                           
16 This is slab 45/1 in the Berneski Museum at Amherst College. 
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CHAPTER 8 
CAN YOU SEE THE DINOSAUR 

TRACKS? 
 
Now letõs test your skills. Sometimes tracks are obvious and easy 

to see. Most often, they can be difficult to spot unless you know what 
to look for. A good place to start is to look for the claws. Claws tend 
to leave better impressions even when the toe and foot impressions 
are faint and difficult to see. Second, look for the general shape of  a 
dinosaur track, and in particular the center toe. 
 

 
Figure 24 ï When you are looking at the ground, this may  
be what you see. Are there any dinosaur tracks on this stone? 

 
There are five or more dinosaur tracks on the rock pictured 

above. Can you find any of  them? Once you know what to look for 
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it becomes easier to see tracks. However, trying to find tracks on a 
difficult stone such as this, and in a small black and white photograph 
in a book, can be difficult. I tried to make it as easy as possible. This 
photo was taken early in the morning when the sun was at just the 
right angle to highlight two of  the larger tracks.17 

This stone has some of  the most difficult to spot dinosaur tracks 
in our collection. If  you would like to give it a try with a higher reso-
lution color image, the image is online at: www.AJ83.com/tracks 
 

An image showing where one of  the tracks is located can be seen 
at: www.AJ83.com/tracks-answer 
 

Here are a couple of  easier ones. Can you see a track or tracks 
on either of  the stones pictured below? Can you identify the type of  
dinosaur? 
 

 
Figure 25 ï What do you see on these two stones? 

 
The stone on the left has been stained to improve visibility. It 

looks like this was a mutant dinosaur with two center toes. This type 
of  impression can happen in any of  three ways. The dinosaur steps 
in the mud, then picks up a toe and moves it a little. Often this will 
be seen as the toe having multiple tips and claws. The dinosaur might 
also pick up its entire foot and then put it down in almost the same 
spot. The third possibility is that a second dinosaur stepped in an 

                                                           
17 Finding tracks at high noon can be very difficult. The best time to look for tracks is in 

the early morning or late afternoon, when the sun is low on the horizon. This creates 
shadows that highlight the tracks. 
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existing footprint with the result being one footprint overlaying an-
other footprint. I can assure you, dinosaurs did not have two center 
toes. BTW, did you recognize this as a theropod dinosaur track? 

The stone on the right does not have any dinosaur tracks, but it 
does have an interesting fossil ripple. There was water flowing from 
the top of  the photograph to the bottom. There was probably some-
thing stuck in the mud, possibly parts of  a tree branch, and the water 
was flowing around them leaving two horseshoe shaped ripples in the 
sediment.18 
 

 
Figure 26 ï The one on the right is obvious, but what do you 

see on the stone on the left? 

 
In figure 26 the photo on the left is what you might see walking 

through an area thought to have dinosaur tracks. The track on this 
stone is in its natural condition (no highlighting). Start by looking for 
the claws. Do you see the large claw just above and to the right of  
the center of  the stone? Now look to the left of  that. You may be 
able to see a faint impression of  another toe the almost goes all of  
the way to the bottom edge of  the stone. There may be two tracks, 
one on top of  the other. These are raised tracks that are most likely 
underprints. In is not uncommon for dinosaurs to leave incomplete 
prints such as these. 

The track on the right has been stained making the track obvi-
ous. This is a Eubrontes track measuring about 14 inches from the 

                                                           
18 For ripples such as this to fossilize requires very unique conditions. The water had to 

be heavily saturated with sediment, which settled out of moving water, doing so 
quickly so as to both create and bury the ripple. In other words, the ripples had to be 
buried in sediment as they were formed. There are no conditions existing today that 
could accomplish this. 


