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Thank you for downloading the free online curriculum available at HMNS. We are thrilled that you include the world-renowned Houston Museum of Natural Science in your educational toolkit.
Here at HMNS, our mission has always been to provide exemplary educational opportunities for the community. Providing educators like you with a free, fully editable curriculum is just one of many ways we are fulfilling that mission.
Thank you again, and we hope you enjoy your field trip to HMNS!

How to use this guide:

1. Feel free to edit the questions to suit your student group.
2. The Knowledge Hunt is specifically for the Morian Hall of Paleontology. 
3. Visitor services and security staff are posted around the Museum and will be happy to assist you in finding any of the locations or objects mentioned.
4. Please ensure that one chaperone is with every group of ten students at all times as they complete these activities.
[bookmark: _Hlk175565520]If you have any questions, please contact curriculum@hmns.org

 Knowledge Hunt
Instructions: Instructions: Answer the following questions while exploring the Morian Hall of Paleontology, where you will journey from the beginning of time to modern times.

Precambrian Era

Stromatolites
Look at the four stromatolites on display. Do you see how they don't have any red rust? Now, look at the banded iron. It's full of red rust. Most rocks contain iron, but the iron in the first four didn't rust like in the fifth. So, what do you think was in the air that made the iron rust and was also needed for more complex life to live on Earth?
Based on the different views of stromatolites shown (top, side), sketch what the bottom of the prehistoric ocean might have looked like in the Precambrian Era.






Paleozoic Era: Cambrian – Devonian Period
Trilobite
Look at the second window of trilobites on the Cambrian wall. Notice that this shows a parent and offspring. Compare and contrast the offspring with the parent. 
	Parent
	Both
	Offspring

	









	
	



Look at the 3rd window of trilobites on this wall. The two middle specimens were found in Canada. What other things do you see around the trilobites? Why do you think it would be found in this area? 


Trilobites Reveal the Lost Kingdom of Avalonia
What theory was given about why shallow water trilobites (Paradoxides) were found in Massachusetts, Georgia, Wales, and Morocco but not in Ohio, Nevada, Russia, or China? What proof did scientists find to support the theory? Do you agree? Why or why not?




Coral Growth Rings
Notice on the fossilized coral that there are small rings, called “growth rings,” that mark the progress of the coral’s photosynthesis daily. Did you know that the Earth’s days are slowly getting longer? Since photosynthesis only occurs during daylight hours, these coral growth rings can help us track changes in Earth’s rotation over time.
Today, days are 24 hours long, and an average year is 365 days long. In the Devonian Period, 400 million years ago, days were only about 21.8 hours long, and there were 400 days in a year.
Assuming that the rate of change is constant, with 20 seconds added to each day every 1 million years, calculate the length of a day and the length of a year 600 million years from today. Write your answer in the table below and show your calculations:
	Time Period
	Length of a Day
	Length of a Year

	Devonian Period (400 mya)
	21.8 hours
	400 days

	Quaternary Period (modern times)
	24 hours
	365 days

	600 million years from today
	





	



BONUS:  Using “x” as the number of million years before/after present times, create an algebraic equation to find the length of a day.
Length of a day = 

Coelacanth
Examine the fins of the coelacanth. Do you think this fish would be a slow or fast swimmer? Would he thrive best in calm or fast-moving water? Give two reasons for your answers. 



Carboniferous Period
Oxygenation Event
During the Carboniferous Period, atmospheric oxygen levels were relatively high, nearly 35%, compared to the 21% oxygen in the atmosphere today. This may have contributed to the increased size of organisms, resulting in dragonflies with the wingspan of seagulls and spiders as large as wolves. Afterward, during the Permian Extinction, oxygen levels dropped to 15%.
Based on this information, a) graph the oxygen levels and b) indicate where in time it might have been easiest for organisms to survive.

What would you predict would happen if oxygen levels dropped even further?



Pangaea
Draw and label Pangaea below: 












Guess which part of Pangaea contains the United States and label it on your drawing.
Permian Period
Judy Block
This is the largest single fossil ever dug from the Permian Red Beds of North Texas, featuring the extinct amphibious “Panzer mudpuppies.” Describe the fossil remains preserved in the Judy Block.


Who discovered the Judy block, and how was it found? 


Mesozoic Era: Jurassic Period
Archosaur vs. Desmatosuchus
Study the teeth of these two animals without reading the text panel. Identify which one is an herbivore and which is a carnivore. 
How do you know?


Mural: “The Early Jurassic Ocean”
Examine the mural depicting the ecosystem present in the Jurassic oceans. How many different organisms can you find?


What would happen if the crinoids or sea lilies were removed? Would this environment be able to sustain its high biodiversity? Explain your answer.



List two predator/prey relationships that can be found in this mural.


Jurassic Motherhood
Examine the Ichthyosaur on display, paying particular attention to her stomach. Can you find all eight of her pups? Note the large head size. Why do you think these babies would need a large head at the start of their lives?



Cretaceous Period
Diplodocus
How long do you think Dipsy the Diplodocus is? Estimate how many people it takes to line up shoulder to shoulder to measure Dipsy’s body (not counting her neck or tail).

Gorgosaurus
Find the Gorgosaurus skeleton across from the Diplodocus. Look closely at the legs. Do you notice a bone sticking out? What do you think happened?


Tyrannosaur Tail
The Tyrannosaurus had a long and muscular tail, which allowed it to balance its weight and walk on two legs. Scientists believe the tail makes up nearly 15% of the total body weight of a full-grown T-rex. If an average T-rex with a full tail weighs 18,000 pounds, calculate the weight of its tail alone. Show your work.




Find Wyrex, the T-rex with 2/3 of his tail bitten off (probably by another T-rex). How would the difference in Wyrex’s weight and center of gravity affect his motion? 


Quetzalcoatlus
Does this animal give live birth like “Jurassic Mom”? 


Which baby (Jurassic Mom or Quetzalcoatlus) do you think would be most dependent on mom after birth? Explain your answer.


Knowing these creatures could soar above the Earth’s surface, how might Quetzalcoatlus's bones differ from a T.rex?  Explain your answer.

Cenozoic Era: Paleogene Period, Eocene – Miocene Epoch
Petrified Wood (The Jurassic Bark Gallery)
Being buried beneath many layers of sediment can put a lot of pressure on objects during fossilization, which can lead to flattening or warping of the fossil. Can you find any evidence of this flattening in the petrified wood samples?

Maple Leaf Impression
What do you think this leaf needed to survive?

How do you think it moved nutrients to all of its outer areas?

Pliocene and Pleistocene Epochs
Mastodons and Mammoths
Why do you think the mastodons and the mammoths migrated to areas beyond where they originated? Hint: think about basic needs.


Look at the different scenes with fossils during this period, from the Mastodon swimming in the ocean to the cavemen hunting the Mastodon. By the end of the ice age, these creatures and mammoths, giant sloths, and other species on display became extinct. List two reasons why you think this happened.

1.

2.
Early Humans: Use of Tools
Examine the different stone tools created and used by early humans. Give an example of how the shape and edge angles affect what the tool is used for.
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