Genetic variation and speciation in the Black Tailed Rattlesnakes              
Name _________________________________


1. With a partner, brainstorm the differences between the Sonoran and Chihuahuan Deserts (“S” and “C” in the following image, respectively). Come up with as many ideas as you can in 5 minutes. Be sure to use your own ideas before looking up differences online!
[image: A picture containing text, whiteboard

Description automatically generated]Figure 1 – Deserts of North America. C = Chihuahuan Desert; S = Sonoran Desert; M = Mojave Desert; GB = Great Basin Desert. Image used by permission of Dr. C. Lieb, UTEP














2. We have demonstrated that the Black-tailed Rattlesnake has been split into two species (Crotalus molossus and C. ornatus). Using the provided images on the next page, can you tell the species apart based on morphology alone? If so, explain. All images are from UTEP Biodiversity Collections.
[image: ]     [image: ]

[image: ]     [image: ]
Figure 2 – Black-tailed Rattlesnake specimens from the UTEP Biodiversity Collections. Images on left are Crotalus ornatus (UTEP1933 and UTEP14148). Images on right are Crotalus molossus  (UTEP3673 and UTEP21071). 


3. Use the following phylogenetic tree to indicate the features listed below:
[image: ]Figure 3 – Phylogenetic tree of Crotalus species samples. “UTEP #” indicates specimens from the UTEP Biodiversity Collections. Image modified and used by permission of Dr. E. Greenbaum, UTEP


a. Draw a star on a node
b. Draw a rectangle around a tip
c. Circle the most recent shared common ancestor of Crotalus viridis and C. tigris.
d. Circle the most recent shared common ancestor of Crotalus viridis and C. mitchelii.
e. Previously, all 13 UTEP specimens in the above tree were thought to be a single species (Crotalus molossus). Based on this phylogeny, is this true? In other words, do all UTEP specimens share a most recent common ancestor? 

4. Build a map in class: 
a. Using the following image, draw lines from each UTEP specimen to the locality where they were collected (these are actual specimen numbers from the UTEP Biodiversity Collections). 
[image: ]Crotalus ornatus
Crotalus molossus
Figure 4 – Phylogenetic tree of Crotalus species samples. “UTEP #” indicates specimens from the UTEP Biodiversity Collections. Corresponding “UTEP#” on map indicates where each specimen was collected. Image modified and used by permission of Dr. E. Greenbaum, UTEP



b. Geography is important to understanding speciation. Describe where do Crotalus molossus vs. Crotalus ornatus occur. What conclusions can we draw?




c. Why do you think you are seeing this distribution pattern?





5. Use the following chronogram to answer the questions below:
[image: ]Figure 5 – Chronogram of Crotalus phylogeny in millions of years ago (MYA). Grey bars indicate uncertainty. Numbers at nodes indicate time of divergence. X-axis below chronogram is time scale (MYA). Image modified and used by permission of Dr. E. Greenbaum, UTEP




a. How many million years does the time scale on the bottom of the chronogram cover?

b. In allopatric speciation, does a geographic barrier form before or after a speciation event? Why?



c. The Cochise Filter Barrier was formed over a long period of time, as a result of multiple glacial pulses. One such pulse happened in the middle of the Neogene, approximately 3.5 million years ago. On the chronogram, indicate this time period.



d. Circle the node where Crotalus molossus and C. ornatus split.


e. When did Crotalus molossus and C. ornatus split?



f. Could a hypothesis suggesting that the Cochise Filter Barrier played a role in either causing allopatric speciation or maintaining the distinct lineages of the Black-tailed Rattlesnake be supported based on this information, and if so, why?





6. Conservation implications: If you were asked to recommend an area of land to help preserve Crotalus ornatus, where would you recommend? Why?
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