
Updating the Hell Creek Ecosystem with Accurate Reconstructions 
By Jaddus Sinclair 

 
Why do accurate reconstructions matter? 
 
Scenario: Paleontologist from the future giving a presentation about Cenozoic life: 
 
“Known from complete fossil remains, the Cow was a lithe and graceful herbivore relying on it’s size and 
speed to outrun pursuing hunters. It’s limber legs and slight stature allowed for a high-speed lifestyle. 
 
From the nearby continent of Cenozoic Africa, the superpredator Hippopotamus stalked its prey with 
ruthless efficiency. It’s tusks were perfectly suited for tearing and rending the flesh of defenseless 
herbivores like Zebras and Gazelles. Despite its enormous size, the carnivore was incredibly quick, and 
had to be to catch enough prey to sustain itself.” 
 
What’s wrong with this? 
Does it make you think about how we portray dinosaurs? 
 
We all know dinosaurs as the slow, lumbering, dumb creatures that sat around during the Jurassic and 
waited to go extinct, twiddling their digits until mammals rose to power. We often see herbivores squatting in 
marshy scenes, munching on water plants, while carnivores stomped about in all their violent, scaly glory, 
roaring their heads off, showering the land in spittle. This behavior is mostly taken as fact without question. 
This is, without a doubt, how all dinosaurs’ lives played out… Right? 
 
Actually, no! Just as dinosaurs evolved, so do our concepts and ideas about them. Contrary to what many 
depictions portray in art, books, and movies, dinosaurs were very active, having to eat and move around just 
as much as mammals.  
 
Art matters. Accurate reconstructions of prehistoric life are a key part of understanding how 
dinosaurs and other creatures looked and behaved. 
 
Many dinosaurs show complex social structures, bodies built for running, and diets that require very active 
lifestyles. And no, marine reptiles like Elasmosaurus or Ichthyosaurus weren’t dinosaurs any more than 
pterosaurs such as Pteranodon or Quetzalcoatlus were. 
 
The term ‘dinosaurs’ includes modern descendants, i.e. birds, so that means dinosaurs’ time on the earth 
stretches through the Mesozoic (Triassic, Jurassic, Cretaceous), as well as the Cenozoic, which spans from 
the K-Pg extinction  (The meteor that hit Earth 66 million years ago) to right now. 
 
The habitats that were present during the 165 million year reign were just as diverse as ours today, with 
wide deserts and deep floodplain forests. As for size, most dinosaurs were around the size of a horse, or at 
least weighed less than a small car. 
 
But what do I mean when I say dinosaur? Well, first of all, when referring to ‘dinosaurs’, most people 
mean non-avian dinosaurs (dinos that aren’t birds). But since birds are classified as a species of theropod 
dinosaur, having evolved from them, technically they are dinosaurs as well. In addition to this, dinosaurs, 
avian or otherwise, are classified as laying hard shelled eggs, having holes in their hips that caused an 
upright posture with the limbs positioned directly under the body, and most likely didn’t have larynxes (which 
is an organ specializing in vocalization). 
 
Features that are exclusive to non-avian dinosaurs are: First evolving in the Triassic from creatures called 
archosaurs, being almost exclusively terrestrial, or ground-dwelling, and being the dominant life-forms on 
Earth for 165 million years. 
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I’ve decided to focus on Hell Creek for a few reasons. Hell Creek is a rock formation stretching from 
North and South Dakota to parts of Montana that existed 66 to 70 million years ago in the Late Cretaceous, 
right up against the K-Pg boundary, one of the big 5 mass extinctions. Because it was home to some of 
today’s most recognizable dinosaurs and other animals, as well as some new faces, I decided on this habitat 
for the topic of my presentation. Jumping right into the fray, let’s meet the residents of Hell Creek. 
 
Alright, so we all remember Triceratops. This guy is one of the iconic animals we automatically think of 
when we hear the word dinosaur. Its most distinctive features are, first and foremost, its massive size, 
reaching 25-30 ft. long, and its cranial ornaments. The back of a trike’s skull forms a long bony frill, and its 
horns can grow to 3 feet long. 
 
 While the front of the beak may be toothless, shredding teeth in the back of its mouth act as shears, slicing 
through vegetation. Being bitten by one of these animals would feel like sticking your hand in a garbage 
disposal. As for the head ornaments, their exact function is unknown, but scientists have some pretty good 
ideas as to what they were used for.  
 
The frill may have served as protection against bites to the neck (just as modern animals have manes), or it 
might have been brightly colored, being used for species recognition, attracting a mate, or expressions of 
dominance within a herd. Many fossils show scarring along the frill, suggesting at least some form fighting 
within groups of Triceratops. The horns might have been used as weapons for interspecies combat, or a 
similar display function. The main thing this big guy had to fear was fear itself. And Tyrannosaurs, but we’ll 
get to that. 
 
Pachycephalosaurus was an ornithischian, or “bird-hipped” herbivore. It walked around the dense foliage 
and plains on two erect legs, snacking on low-growing vegetation. It was relatively small when compared 
with other animals in it’s ecosystem, but it had a hidden --scratch that-- blatantly obvious defense 
mechanism.  
 
If we have some dino-nuts among our readers, they could probably tell me that pachycephalosaurs are 
distinguished by their 10 inch thick domed heads and the little studs in the back of the skull. These were 
hypothesized to be used for head-butting, such as bighorn sheep do. But this is now controversial, as 
studies have been done that point out key holes in the “head-butting” idea.  
 
Given the S shape of the spine, the jarring from a head-butt would injure or even completely snap the spinal 
column. Also, since the skull is a dome shape, the only place that wouldn’t result in one head  
sliding off another is extremely small. Bighorn sheep avoid this by having broad, flat skulls. Finally, Bighorn 
sheep have special shock absorbers, visible in their skulls. Pachycephalosaurs lack these shock absorbers. 
 
With head-butting almost completely out of the question, that brings up an interesting point. What were 
these numbskulls doing with their craniums? Well, if they couldn’t head-butt, how about flank-butting? The 
behavior is present today, in modern mammals. And it would be a wider, softer surface area for impact, 
successfully driving certain predators, like Dakotaraptor and Acheroraptor, away. It could also be used in 
fights for dominance, assuming they actually lived in herds. 
 
Moving away from the topic of permanent hard-hats, an interesting hypothesis has been made regarding 
juvenile Pachycephalosaurus. Or, more appropriately, lack thereof. Although no obvious juvenile fossils 
have been found, more pachycephalosaurs belonging to different species have been documented to live in 
the same habitat. Scientists propose that Stygimoloch and Dracorex hogwartsia (yes, those are real names) 
may be juvenile forms of Pachycephalosaurus, basing this off of their strikingly similar anatomies and the 
fact that they lived in the same place and time. 
 
Ankylosaurus is another familiar face. 36 feet long, it was a force to be reckoned with. Armored scutes and 
plating combined with tough skin made this animal a living fortress. It’s armor was almost impenetrable, and 
some scientists think that, when threatened, it relied heavily on its defensive hide, pressing it’s softer 
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underbelly to the ground and waiting out its attacker. For a persistent predator, however, Anky had a last 
resort. It likely would have faced away from its adversary, presenting its tail to the carnivore. Located at the 
end of the tail was a bony club that could shatter the foot bone of a Tyrannosaur. It was made, quite literally, 
for breaking ankles. Ankylosaurus, being so heavily armed and armored, was probably a solitary animal, not 
needing to rely on speed or numbers to protect itself. Unlike the next dinosaur, which utilized both 
stratagems. 
 
They’re flocking this way. Not much is known about the Hell Creek ornithomimid, since it was found in 
incomplete remains, but it was most likely primarily herbivorous and similar in size to Gallimimus and 
Ornithomimus. It could have been omnivorous, as modern chickens are today, but this is theorized behavior. 
Regardless, it’s body type was that of a runner, likely relying on speed to outrun its enemies, but if it needed 
to, it could have delivered a hearty kick, like that of an ostrich. If anyone’s seen the iconic scene in Jurassic 
Park, where the flock of Gallimimus pour across the valley, they’ve likely witnessed this hypothesized 
behavior. It was believed to have lived in flocks, where the sheer number of members would have 
intimidated or confused a predator. Each individual would have been covered in feathers, but a likely 
scenario would be being featherless on the legs, like that of an ostrich. 
 
It’s Jurassic Park come to life! Dakotaraptor was a special case in the fossil record, only being discovered 
in 2005, it’s elusive nature earning it the nickname “The Ghost of the Floodplain Forest”. Still, there’s enough 
evidence to piece together what this creature may have looked like. Experts believe this ghost was more 
lightly built than other large dromaeosaurs (raptors), although that doesn’t mean it was any more fragile than 
its cousins. It was most likely an ambush predator, springing from the brush and quickly running down its 
prey. This would mean that it’s style of predation would have caused it to compete with juvenile 
tyrannosaurus for food. Once again, the pack hunter meme makes a reappearance, but this time in the form 
of loosely associated groups that hunted together, like komodo dragons. These guys holds a special place in 
my heart, because they prove dinosaurs with feathers can be scary, no matter what they say. Four or five of 
these things hunting you down through a forest…. You must admit that the idea sounds terrifying. 
 
Face it, we all knew this was coming. The Head Honcho, the Big Boss of the saurian beasts: Ol’ Rexy! 
Tyrannosaurus was undoubtedly one of the largest terrestrial carnivores of all time, and being the apex 
predator of its ecosystem meant it carried the big guns. Teeth up to 6 inches long, bone-crushing and 
terrifyingly blunt, a long, powerful tail that counterbalanced the enormous head, and the small (but still 
strong) arms that had already begun de-evolving because the animal had no use for them anymore. The 
myth instilled by the Jurassic Classics is entirely disproven by the fact that this creature possessed binocular 
vision. It’s eyesight was great, and it had one of the biggest olfactory bulbs of any land animal. It’s 
considered controversial, but there’s evidence that Tyrannosaurus rex had feathers. I know, right? But a 
close relative, another tyrannosaur called Yutyrannus, was feathered head to tail and back again! This 
elaborates on the trend that is becoming more and more prominent in paleontology- if it’s a theropod, there’s 
a good chance it had feathers, at least partially covering it’s body.  
 
So, why did I make this presentation? What goals did I hope to accomplish?  
 
Well, I constructed this because A: I love dinosaurs and everything about them, and B: I hoped to change 
the way the public (Or at least LSG’s community) thinks about dinosaurs. No more lumbering lizards! A 
raptor without feathers isn’t a raptor! Best case scenario- everyone takes this to heart, stops making 
blatantly inaccurate reconstructions, and LSG becomes an institute where one can study prehistoric life. 
Since that may be a bit much to hope for, I would be content if everyone just learned something new about 
the rulers of the Mesozoic. 
 
And Megalodon ISN’T A DINOSAUR. 
 
*As a side note, check out the Saurian Project for a videogame based around surviving the Hell Creek 
ecosystem as a dinosaur. 
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