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WELCOME!WELCOME!

WWW.PREHISTORICAQUARIUM.COM

Erth’s Prehistoric Aquarium is 
supported by Carriageworks’ 
IN DEVELOPMENT program

The State Theatre in New Brunswick, NJ 

welcomes you to the performance of Erth’s 

Prehistoric Aquarium, a thrilling, interactive show 

that will make prehistoric sea creatures come 

to life before your very eyes! These Keynotes 

provide information to help you and your 

students prepare for the show and integrate the 

program with other areas of the curriculum.  We 

look forward to seeing you at the State Theatre!
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What does a Plesiosaur’s skin feel like? How big 

are a Kronosaurus’s  teeth? Do Kimberella wear 

shoes? Find the answers to these questions and 

more in Erth’s Prehistoric Aquarium Adventure. 

The show is set in an imaginary aquarium, where 

marine biologist Catherine, along with Drew, the 

aquarium’s director, introduce a variety of ancient 

marine animals—many native to Australia—who 

swim about in a giant tank. A variety of fascinating 

prehistoric marine reptiles—from Earth’s oldest 

multicellular organisms to the apex predator 

Kronosaurus Queenslandicus—come to life through 

incredible life-size puppets. Science and theater 

come together in a show that is exciting, engaging, 

and educational.

ABOUT THE SHOW

FUN FACT:  
Erth Visual & Physical, 

the company that created 

Erth’s Prehistoric Aquarium 

Adventure, has performed 

in theaters and museums, 

and at festivals and 

other events all over the 

world—including at the 

opening ceremonies at 

the 2000 Olympic Games 

in their hometown of 

Sydney, Australia.

FROM THE DIRECTOR

Scott Wright, the Artistic Director and Co-founder of Erth 

Visual & Physical, Inc., directed and wrote Erth’s Prehistoric 

Aquarium Adventure. He said he got the idea for the show from 

an exhibit at the Field Museum in Chicago. “I saw this amazing 

exhibit of UNDERWATER PREHISTORIC CREATURES 

and I thought, this is the story that doesn’t get told. Dinosaurs 

dominate our idea of what the world was like millions of years 

ago. So I thought that [this show] was something we needed 

to do.”

Scott talked about how he decided what the puppets for these prehistoric sea 

creatures should look like and how they should move. Most of them have been extinct 

for millions of years, and we know them only from the fossil record. “Paleontology 

really is a science of the imagination,” he said. “You take what information you do 

have, and then you have to use everything else that you’ve got in your head and try 

to picture what [the creature] would do. There are anatomical aspects that we can 

understand by looking at other animals. We don’t make stuff up—we really want to 

immerse ourselves in the work.” 

He said that the show took three years to create. First the company did lots of 

research to make sure it was scientifi cally accurate. Then they had to solve the 

technical and engineering challenges of designing the puppets and other elements 

of the production. For the company, the artistic side was just as important as the 

science—they wanted the show to be entertaining as well as educational. The visual 

elements, the soundscape, the script, and the staging all had to work together to 

create a sense of beauty, wonder, and fun for the audience.

DON’T 

CALL THEM 

DINOSAURS!

Dinosaurs were a family of 

land-dwelling animals that 

lived 66-243 million years 

ago. The sea-dwelling 

creatures in this show are 

not members of the 

dinosaur 

family.
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THE FIRST ANIMALS

DICKINSONIA 

How to say it:  dick-in-SO-nee-ah 

Name means:  Named for Ben Dickinson, Director of Mines for 

South Australia. 

Period:  Ediacaran, 555-558 million years ago 

Where found:  South Australia, Ukraine, Russia 

Discovered: 1946, by Geologist Reginald Claude Sprigg, in an 

abandoned mine in the Ediacara Hills in South 

Australia 

Size:  From a fraction of an inch to about 4.5 feet long 

Dickinsonia fossils show an oval-shaped body with rib-like 

segments. That’s about all scientists can agree on when it comes 

to this puzzling creature. They have identifi ed it as, among other 

things: a jellyfi sh, a coral, a sea anemone, a worm, an arthropod, 

a fungus, a bacterium, a protozoan, a member of an entirely new 

branch of animals, and even an alien creature from outer space!

KIMBERELLA 

How to say it:  kim-buh-RELL-ah 

Name means:  Named for fossil collector John Kimber. 

Period:  Ediacaran, about 555 million years ago 

Where found:  Australia, Russia 

Size:  Up to 6 inches long 

Kimberella looked a bit like a slug with a turtle shell on its back. It 

lived in shallow waters and crawled along the sea fl oor like a snail. 

Scientists don’t agree on how it ate; one theory is that it had a long 

neck that it used like a shovel to sweep food from the sea fl oor into 

its mouth.

CHARNIODISCUS 

How to say it:  char-nee-o-DISS-cus 

Name means:  Named for the Charnwood Forest in England, 

where the fi rst fossils were discovered. 

Period:  Ediacaran, about 560 million years ago 

Where found:  England, Australia, Russia, Canada 

Size:  6-20 inches 

Charniodiscus looked like a leaf or a feather, but it was actually 

an animal. It had a leaf-shaped FROND, a long stem, and a 

HOLDFAST—a bulb-shaped structure it used to attach itself to 

the sandy sea bed. It was a fi lter feeder, meaning it ate by straining 

food particles and other nutrients from the water.

FUN FACT:  
The Ediacaran Period of 

geological history was 

named for the Ediacara 

Hills of South Australia, 

where fossils of some of 

the earliest life on Earth 

were discovered. Australia 

issued a set of postage 

stamps, called “Creatures 

of the Slime,” depicting six 

Ediacaran animals—three of 

which are pictured here.
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JELLIES
In ERTH’s Prehistoric Aquarium Adventure, you’ll see two animals that look similar in some ways, but 

may not actually be very close relatives: moon jellyfi sh and comb jellies. (Both are also referred 

to simply as ‘jellies.’) Jellies are ancient animals; their oldest ancestors may have roamed the seas 

as long as 700 million years ago. That makes them three-times as old as the fi rst dinosaurs! Even 

more amazing, jellies are still alive today and can be found in oceans around the world. 

Jellies are made from a jelly-like substance. They have no bones, brain, or heart. To see light, detect smells, and fi nd their 

way around, they have primitive sensory nerves at the base of their tentacles (jellyfi sh) or combs (comb jellies). Through 

a chemical reaction in their bodies, many jellies glow or give off fl ashes of light in the same way that fi refl ies do. This 

is known as BIOLUMINESCENCE. Jellies were an important step in evolutionary history: they are the earliest known 

animals to have tissues organized into different body parts—their skin and gut—and a nervous system. They’re also the 

fi rst animals known to swim using muscles instead of drifting with the waves. Because their bodies are made up mostly of 

water and have no bones or other hard parts, it is rare to fi nd jelly fossils. To date, they have been discovered in Canada, 

the U.S., Brazil, and China.

MOON JELLYFISH 

Moon jellyfi sh are named for their translucent, moon-like circular 

bell-shaped bodies. Around the edge of the body are stinging tentacles, 

which the jellyfi sh uses to catch its prey. They control their vertical 

movement by opening and closing their bodies, like opening and closing 

an umbrella. The moon jellyfi sh often changes color depending on its 

diet. If it feeds extensively on crustaceans, it turns pink or lavender. An 

orange tint hints that it’s been feeding on brine shrimp.

COMB JELLIES 

Comb Jellies don’t have tentacles. They move around using 

something called combs—plates of giant hair-like cilia—that act as 

tiny oars to propel them through the water. The combs can produce 

a rainbow effect.

FUN FACT:  
Jellyfi sh aren’t 

actually fi sh!

Watch jellyfi sh in real time with Monterey Bay 

Aquarium’s “Jelly Cam”! 

www.montereybayaquarium.org/animals-

and-exhibits/live-web-cams/jelly-cam
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ANOMALOCARIS

FUN FACT:  
The fi rst Anomalocaris fossils 

were found in bits and pieces 

by different paleontologists. 

Separately, the pieces were 

identifi ed as a crustacean, a 

jellyfi sh, a sponge, and other 

creatures. It took several years 

before they realized that the parts 

were all from one huge animal! 

How to say it:  ah-no-mah-lo-CA-rus 

Name means:  “Abnormal shrimp” 

Period:  Cambrian, about million years ago 

Where found:  Australia, Canada, U.S., China 

Size:  Up to 3.3 feet long 

Special feature:  Compound eyes, with about 

17,000 lenses each, and close to 

360-degree vision 

Anomalocaris was the biggest and fi ercest predator 

of the Cambrian Period. With undulating fl aps on its 

sides and a large fan-shaped tail, it was a fast swimmer. 

It had large, stalked compound eyes with thousands 

of lenses that gave it extremely sharp vision. Once 

it spotted its prey, it grabbed it with long front ‘arms’ 

equipped with sharp spikes on each segment. It bit into 

them with a square, tooth-lined mouth consisting of 32 

overlapping plates. Some scientists believe Anomalocaris 

fed on hard-shelled animals such as trilobites, while others 

argue that its mouth and teeth were too soft to crunch 

through thick shells.  

Watch a video about Anomalocaris: 

https://www.youtube.com/watch?v=x7M348dVaio

6



PARACYCLOTOSAURUS

How to say it:  pa-ra-sigh-clo-toe-SAW-rus 

Name means:  “Near-wheeled lizard” 

Period:  Middle Triassic, about 235 million years ago 

Where found:  Australia, India, South Africa 

Size:  6-8 feet 

Food:  Small fi sh 

Special feature:  Extra-wide jaw for snapping up prey 

Paracyclotosaurus was a giant amphibious reptile, an extinct distant relative of today’s giant 

salamander. A fast swimmer but extremely slow on land, this creature spent most of its time in 

the water. Paracyclotosaurus looked a bit like a crocodile, with a fl attened body and big, long 

head. Unlike the crocodile, its teeth were  rather small. To catch its prey, it would lie still just 

below the surface of the water. When a fi sh came within reach of its jaws, Paracyclotosaurus 

lifted its massive head, mouth opened wide, and the fi sh was sucked inside. Modern predators, 

such as crocodiles, use this technique to catch some of their prey.
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PLESIOSAURUS 

How to say it:  plee-zee-o-SAW-rus 

Name means:  “Almost lizard” 

Period:  Early Jurassic, about 170-201 million years ago 

Where found:  Worldwide 

Discovered:  First complete skeleton found in southern England 

by Mary Anning in 1823. 

Size:  11-15 feet long, weight about 1,000 lbs. 

Food:  Fish, cephalopods, and other swimming animals 

Special feature:  May have laid eggs in the sand, like sea turtles 

Plesiosaurus was a marine reptile that lived in both fresh water and 

salt water, either in lakes or rivers or in the ocean close to the shore. 

(Plesiosaurs should not be confused with their cousins, Pliosaurs.) 

Plesiosaurus looked like a combination of a snake and a turtle. It had 

a long neck that was nearly as long as the rest of its body, two pairs 

of long, paddle-like fi ns, and a short, broad tail for mobility. Its small, 

narrow head had incredibly strong jaws and sharp, needle-like teeth 

that helped trap fi sh. It used its long neck by swinging it from side 

to side in the water to catch fi sh. It also 

swallowed small stones to help break 

down the fi sh in its stomach. Though the 

Plesiosaurus was large, it was not a very fast 

swimmer. It is believed that, like today’s sea 

turtles, it probably came to shore to lay its 

eggs and bury them in the soft sand. 

FUN FACT:  
There are people 

who believe that the 

mythical Loch Ness 

Monster in Scotland 

is a living Plesiosaur! 

LEPIDOTES 

How to say it:  LEP-ih-dotes 

Name means:  “Covered with scales” 

Period:  Jurassic-early Cretaceous, 130-200 million years ago 

Where found:  Europe, Asia, Africa 

Size:  About 12 inches long 

Food:  Mollusks 

Lepidotes was a ray-fi nned fi sh covered in thick scales. Its upper jaw 

had evolved in a special way that allowed it to form its mouth into a 

tube to suck in prey from a distance, rather than having to swim right 

up to it. It was equipped with rows of peg-like teeth that enabled it 

to crush the shells of sea snails and other mollusks. Lepidotes lived in 

freshwater lakes and shallow seas around most of the world.

FUN FACT:  
In medieval times, people 

believed fossilized 

Lepidotes teeth were 

magical “toadstones” that 

were an antidote to poison.
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KRONOSAURUS 

Pronunciation:  crow-no-SAW-rus 

Name means:  “Kronos lizard” 

Period:  Early Cretaceous, about 100-125 million 

years ago 

Where found:  Australia, Colombia 

Discovered:  1899, Queensland, Australia 

Size:  30-34 feet 

Food:  Almost anything, including fi sh, squid, turtles, 

and pliosaurs 

Special feature:  Kronosaurus’ teeth were up to 12 inches long! 

Kronosaurus was among the largest pliosaurs, and one of the 

top predators in the ocean. It was named after Cronus, the king 

of Titans, who were giants from Greek mythology. Kronosaurus 

was a reptile with a large head and a stiff body with four paddle-

like fi ns that made it a fast, powerful swimmer. Its teeth weren’t 

very sharp, but were perfect for crushing prey such as hard-

shelled creatures like turtles and ammonites. Kronosaurus lived 

in shallow inland seas that covered huge areas of what are now 

Australia and Colombia.

ANGLERFISH 

Name means:  Named for their method of catching prey (angling means 

fi shing).  

Period:  Cretaceous, between 100 and 130 million years ago, up to 

the present day 

Where found:  Worldwide 

Size:  8 inches to 3 feet 

Food:  Fish and invertebrates 

Special feature:  Bioluminescence 

Anglerfi sh have survived in the deep, dark depths of the ocean since prehistoric 

times. They have been found as deep as 4,600 feet, where there is no light. 

The female of the species uses a bioluminescent fi shing rod like structure to 

lure prey towards her mouth. She has a very large mouth which allows her 

to eat fi sh up to twice her size! Male anglerfi sh 

are very small compared to the female and have a 

SYMBIOTIC relationship. When they fi nd a female 

to mate with they bite her on her side and hold on 

with their teeth. Over time the wound heals and the 

two fi sh are permanently stuck to each other.

SYMBIOSIS - a close 

interaction between two 

organisms (of the same 

or different species) that 

is usually benefi cial to 

both organisms

ANIMALS OF THE CRETACEOUS 9



LIFE ON EARTH TIMELINE
Era Millions of 

years ago
Period Prehistoric oceans
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Quaternary

The most recent Ice Age began (and is still going on). Large ice sheets repeatedly 
expand and retreat across the planet, changing sea levels and transforming the 
landscape. Our earliest ancestors evolved into today’s humans. Many extinctions 
occurred and continue to occur.

2.58

Neogene
The continents were close to their current positions. Tropical forests were replaced 
by grasslands as the climate became cooler and seasonal. Life forms on both land and 
sea looked similar to today. The fi rst hominins—ancestors of humans—appeared. 

3

Paleogene
On land, birds, mammals, and plants rapidly diversifi ed. Many of today’s animals, 
including the fi rst primates, appeared, along with some plant species that still exist 
today. Marine life included sharks, fi sh, squid, and the fi rst whales.

M
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66

Cretaceous

Warm temperatures melted the ice caps, raising sea levels and creating shallow 
inland seas. New types of dinosaurs included Tyrannosaurs, Titanosaurs, duckbills, 
and Triceratops. Primitive birds, marsupials, placental mammals, fl owering plants, 
bees, butterfl ies, and other insects emerged. Among ocean life were KRONOSAURS, 
ANGLERFISH, and modern sharks. The Cretaceous ended with a mass extinction; 
75% of all species disappeared, including all non-avian dinosaurs, creating a niche for 
mammals and birds to become the dominant land animals.

145

Jurassic

During this period, the supercontinent Pangaea split into two landmasses. The 
climate changed from dry to humid, replacing arid deserts with lush rainforests. 
Dinosaurs such as Allosaurus, Diplodocus, and Stegosaurus were the dominant land 
animals. Ocean life included shellfi sh, ammonites, sea urchins, starfi sh, and sponges, 
LEPIDOTES, and marine reptiles such as ichthyosaurs and PLESIOSAURS.

201

Triassic
The fi rst dinosaurs (which were very small) and fi rst mammals appeared. 
PARACYCLOTOSAURUS lived during this period. The end of the Triassic Period saw 
a mass extinction event that created an opportunity for dinosaurs to dominate.
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Permian

Much of the Earth’s major land masses merged into the supercontinent Pangaea. 
There was a great diversifi cation of plants, reptiles, and insects. At the end of the 
period, the largest mass extinction event in Earth’s history wiped out over 95% of 
marine species, 70% of terrestrial vertebrate species, and most species of insects.

299

Carboniferous
Marine life included brachiopods, fi lter feeders, sharks, and bony fi sh. Synapsids 
(precursors to mammals) separated from sauropsids (reptiles).

359

Devonian

Marine life included bivalves, ammonites, echinoderms, and bony fi sh. On land, a 
major diversifi cation of plants brought the fi rst trees and ferns, and plants with seeds 
and roots. Land animals included wingless insects and early vertebrates. Toward the 
end of this period, mass extinctions wiped out at least 70% of species on Earth. 

419

Silurian
In the oceans, trilobites and brachiopods were plentiful. The fi rst jawed fi shes and 
freshwater fi shes appeared, as well as the fi rst land animals—ancient ancestors of 
spiders and centipedes. 

444

Ordovician

There was great diversifi cation of animal life. A wide variety of marine creatures 
included sea snails, clams, corals, sponges, cephalopods, brachiopods, and algae. 
Jawless fi sh were the fi rst vertebrates with true bones. Mass extinction events at the 
end of the period eliminated nearly 85% of marine species.

485

Cambrian

There was an explosion of animal diversity. The earliest animals were jawless, mostly 
spineless sea creatures. Animals began to evolve that could swim, crawl, burrow, 
hunt, hide, and defend themselves. Trilobites, JELLYFISH, COMB JELLIES, and 
ANOMALOCARIS appeared at this time. Three mass extinction events occurred 
during this period.

541

Ediacaran
The oldest multicellular organisms found to date—including KIMBERELLA, 
DICKINSONIA, and CHARNIODISCUS—are from this period. They were unlike any 
of today’s life forms, and resembled segmented worms, fronds, disks, or bags. 

635
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THE PUPPETS

The sea creatures in Erth’s Prehistoric Aquarium 

are incredibly lifelike puppets—all of them 

created in the studios of Erth Visual & Physical in 

Sydney, Australia, by a team of talented designers, 

illustrators, sculptors, painters, engineers, 

textile artists, and others. Most of these puppets 

are some form of ROD PUPPETS, which are 

manipulated using sticks attached to different 

parts of the puppet. The highly skilled puppeteers 

operate a complex system of strings, rods, levers, 

pulleys, and other controls. It often takes a team 

of two or more puppeteers to bring an animal 

to life, each one operating different parts of the 

puppet. The team spends many hours practicing 

together, perfecting their movements to make the 

creatures seem as real as possible.

The puppetry in the show is very similar to a style 

of Japanese puppetry called BUNRAKU (boon-

RAH-koo), which originated over 400 years ago. 

In traditional bunraku, three puppeteers operate 

one puppet. The main puppeteer controls the 

puppet’s right hand; another operates the left 

hand, and the third moves the legs and feet. 

During the performance, the puppeteers are 

in full view of the audience. They are dressed 

completely in black, which helps focus the 

audience’s attention on the puppets. A highly-

regarded art form, bunraku 

plays are still performed 

today in Japan; 

a master 

puppeteer 

spends a 

lifetime 

perfecting 

their skills.

Design sketches

Building the puppets

Operating the puppets

,

rformed 
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PUPPET PROJECTS

PAPER ROD PUPPET

You will need:

• Card paper

• Tape

• Wooden sticks, such as popsicle sticks or chopsticks

• Pencils and coloring pencils or markers

1.  Choose the Paracyclotosaurus, Anglerfi sh, Kronosaur, or Plesiosaur.

2.  Read the information on the animal’s fact page.

3.  Use the information to draw a picture of the creature you have chosen. Make sure to color it in and 

add lots of detail.

4.  Cut out the drawing and attach it to a wooden stick with tape. 

5.  In small groups, create a story for your creatures; they will be the characters in your puppet show. 

Think about each one behaves; for example, the Plesiosaur was a slow-moving reptile who ate small 

fi sh and the Kronosaur was a fast hunter of big prey—sometimes even baby Plesiosaurs! 

6.  Work out the dialogue and movements for your puppet play, and practice together until you can do 

it the same way each time.

7. Perform the story for the class.

JELLYFISH ROD PUPPET

You will need:

• Old umbrella • Ribbon or crêpe paper in different colors

• Construction paper • Glue

• Staplers • Glitter glue

1.  Think about the Moon Jellyfi sh you saw in Erth’s Prehistoric Aquarium. What did they 

look like? How did they move?

2.  Open your umbrella; can you see how it resembles a Moon Jellyfi sh? The handle 

becomes the rod of your Moon Jellyfi sh puppet and the canopy becomes its body.

3.  Staple ribbon or crêpe paper to the canopy of the umbrella to create the tentacles of your 

Moon Jellyfi sh puppet.

4. If you want, you can use the construction paper to cut out eyes and then glue them to the canopy. 

You can also decorate the canopy with glitter glue.

5.  When you have fi nished decorating your puppet, practice making it move like it is moving through 

the ocean. The button that you use to open and close the umbrella can be used to make the puppet 

look like it is swimming. You will also need to move up and down with your knees. Remember when 

you are puppeteering that you also have to move like the creature—that way your puppet will, too.
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RESOURCES

ON THE WEB 

Erth Visual & Physical

http://www.erth.com.au/

British Geological Survey’s Geological Timeline is an 

interactive exploration of the stages of Earth’s evolution, with 

games, quizzes, and notes for educators. 

https://www.bgs.ac.uk/discoveringGeology/time/timeline/

home.html

The Shape of Life website offers videos, lesson plans, and 

other resources dealing with the evolution of life on Earth, 

including a unit on the Cambrian Explosion.  

https://www.shapeofl ife.org/ 

The University of California Museum of Paleontology 

website offers an extensive array of resources for teachers 

and students.

http://www.ucmp.berkeley.edu/exhibits

The Australian Museum website includes information about 

Australia’s ancient animals and plants. Includes sections 

about Australia’s geology and fossils. 

https://australianmuseum.net.au/learn/collections/natural-

science/palaeontology/

The Government of Western Australia Department of 

Mines, Industry Regulation and Safety has information 

about Western Australian fossils and other resources.

http://www.dmp.wa.gov.au/Western-Australian-fossils-1641.

aspx

BOOKS 

Deep-Sea Anglerfi sh and Other Fearsome Fish, by Rachel 

Lynette. Raintree, 2011. Grades 3-5.

Giant Predators of the Ancient Seas, by Judy Cutchins and 

Ginny Johnston. Pineapple Press, 2001. Focuses on marine 

fossil discoveries along the southern shore of the U.S. Grades 

3-7.

Sea Dragons: Predators of the Prehistoric Oceans, by Richard 

Ellis. University Press of Kansas, 2003. A detailed summary 

of the history of ideas on marine reptile paleontology. Adults.
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