Mode of evolution in the geological record
Task 2
In the second part of this practical, we use an interactive web app called DarwinCAT to examine how the stratigraphic record changes our understanding of trait evolution.
You can access the app through your browser at
stratigraphicpaleobiology.shinyapps.io/DarwinCAT
If you feel comfortable using R and Rstudio, you can also run the app offline. For this, go to https://github.com/MindTheGap-ERC/DarwinCAT, download the code, and follow the installation instructions in the README file. If you have any questions regarding the offline usage or need help with it please let us know.
Assignments
1. Trait Evolution
Go to the "Modes of Evolution" tab of DarwinCAT. Select each of the three modes from the menu on the left hand side. You can display the result using one lineage or select up to three to compare different runs of the simulation of the same process. 
For each mode of evolution, vary the parameters and observe the results. For each mode, write a short text where you 
1. Describe how the model parameters change the trait time series 
2. Explain how you would interpret such a pattern if you encountered it in the fossil record. 
2. Geological Record: How Time is Represented in Rocks
Next, go the "Carbonate Stratigraphy" tab of DarwinCAT. The top graph presents a transect through a carbonate platform. The next graph from the top shows the chronostratigraphic diagram (also called the Wheeler diagram), in which the rock distribution is shown against a vertical time axis. The lowermost graph shows the age-depth model. On the left-hand side you can change the position in the basin you are looking at. Move it to a different position to observe how the age-depth model changes across the carbonate platform.
1. Sketch three figures that show how stratigraphic (in)completeness, maximum hiatus duration, and the number of hiatuses changes from onshore to offshore. 
2. Write down where would you need to sample if you wanted:
a. the highest stratigraphic completeness 
b. to examine a long uninterrupted time interval 
c. to have the highest temporal resolution? 
3. Stratigraphic Paleobiology
Go to the "Stratigraphic Paleobiology" tab. It combines the mode of evolution you last selected with the position in the carbonate platform you chose in the previous tab. Observe how the record of evolution changes depending on the mode and on the position in a platform. Write a short text where you describe how the modes of evolution differ between the stratigraphic domain and the time domain. Focus on
· parameter values where the difference is most/least obvious and 
· locations in the basin where the difference is most obvious. 
4. Comparison with your first submission
Go back to your submission from Tuesday, and re-read your interpretation (point 2) and further evidence you would need to collect (point 3). The stratigraphic series of trait values you received were sampled in the carbonate platform shown in DarwinCAT, 2 km from shore. Based on the understanding you have now, redo Task 1. In your text, focus on how your understanding of the stratigraphic record has improved.
Assignment submission
Submit your answers, preferably in one file. The file should contain a text for each of the sections "Trait evolution", "Stratigraphic Paleobiology ...", and "Comparison ...", and two figures for section "Geological Record: ..."

