Exercise developed by Ken Angielczyk for use at the California Academy of Sciences by a class from San Francisco State University.
Lab Exercise for California Academy of Sciences

Instructions: Please answer the following questions. 

Part I: Paleontology Collections
1) What is a holotype? Why are holotypes so important?  
2) Describe two ways in which specimens in a natural history collection can be organized. Describe one of the advantages of each method.  
3) Why is contextual information for natural history specimens so important?  
4) Describe two reasons why natural history museums and their collections are very important resources.  
Part II: Dinosaurs: Ancient Fossils, New Discoveries
The following questions refer to specific parts of the exhibit, but be sure to examine the other parts of the exhibit as well.
1) T. rex muscle display: What important scientific principle are scientists using when they use the muscle properties of extant vertebrates to test hypotheses about whether T. rex could run at high speeds?  
2) Sauropod necks: Compare the real fossil sauropod vertebrae (back bones) to those in the model skeleton. How do you think you might improve the model? Hint: look closely at the vertebrae near the shoulder of the model. What step in the scientific method are you carrying out in modifying the model?  
3) Sauropod tails as whips: Describe how you might test the hypothesis that sauropod dinosaurs might have cracked their tails like whips. A good place to start might be to think about how you could apply what you learned in the T. rex section of the exhibit to this problem.  
4) T. rex footprint and stratigraphic column next to it: These displays mention some of the factors that are important in the preservation of fossils, or taphonomy. Name two and describe why they are important. Hint: an important piece of information can be found in the Cambrian part of the stratigraphic column. 
5) Footprint video: Steve Gatesy’s explanation of how he studied certain types of tracks is a good example of the scientific method in action. Explain how the steps he describes correspond to steps in the scientific method we discussed in lecture.  
6) Head butting pachycephalosaurs and ceratopsians: Some scientists think that pachycephalosaurs did not butt heads, and base their argument on comparisons of the skull morphology of pachycephalosaurs and living animals like big horn sheep. Based on similar reasoning, do you think that ceratopsian dinosaurs likely butted heads? Why or why not? Hint: notice anything about the horns of sheep and antelopes compared to those of certaopsians?  
7) Discarded theories of dinosaur extinction: Given what you know about the vocabulary of science, is this a proper usage of the word theory? Would another term be better?  
[bookmark: _GoBack]8) Liaoning reconstruction: Another question about taphonomy. The Liaoning fossil localities are renowned for preserving a very complete picture of what this Cretaceous community was like. What factors might have contributed to the preservation of many organisms at Liaoning that are usually preserved in other vertebrate fossil localities?  
note: Some of the information in the exhibit, including the videos, can be found at: http://www.calacademy.org/exhibits/dinos/index.php. Feel free to use this resource in answering the questions, but try to get as much done as possible at the museum.
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