		Name ______________________
Week 7 Lab: 
A Novice’s Guide to R for Conservation Paleobiologists

Overview. This week we’re exploring how human influence on coastal systems has intensified through time — from early hunter-gatherer impacts to modern globalization. In this lab, you’ll visualize biodiversity and environmental change across those same cultural periods using data compiled by Lotze et al. (2006, Science 312:1806–1809).

You’ll compare:
· Observed biodiversity trends (Lotze et al. 2006)
· Your own predicted trajectories (our in-class simulation)
· Environmental indicators (Lotze et al. 2006)

Your goal: connect the patterns in biodiversity to the drivers represented by environmental variables and explain how these relationships evolve through cultural time.

Learning Goals
By the end of this lab, you will be able to:
· Identify categorical and numeric variables in a dataset.
· Build a multi-layer ggplot visualization from components.
· Compare empirical biodiversity patterns to predicted ones.
· Interpret ecological change through the lens of cultural transitions.

Data Collection.
1. Download “lotze2006.csv” from the course Moodle page (week 7).
2. Fill in column E using the percent abundances from our simulation.
3. Save file in your working directory. 

Setup.
4. Set your working directory.

5. Load the following libraries (install if necessary):
a. ggplot2
b. cowplot

6. Import your .csv file (do not include row.names argument; there are no row names in this dataset). Name this object “lotze”.

7. Order the cultural periods from earliest to most recent using factor():
lotze$cultural_period <- factor(
  lotze$cultural_period, 
  levels = c("Pre","HG","Agr","Est","Dev","Glo1","Glo2")
)
8. Examine “lotze” in your environment.

a. Which columns are categorical (categories, characters/words)? Write the column names below, exactly as they appear.



b. Which columns are numeric? Write the column names below, exactly as they appear.



c. Explain what the “abund_rel_to_baseline” column represents.




Data Analysis.
9. Biodiversity Plot. Plot “p1” is the biodiversity plot of all six of our selected taxa through each of the cultural periods (drawn from Lotze et al. 2006, Fig. 2). Your x-axis will be time (cultural periods) and your y-axis will be percent abundance relative to the baseline.

Let’s get to know a little more about the inner-workings of ggplot to construct this figure. The brick red color below identifies the functions within the ggplot code. You can search these functions in the help tab to view their components. 

Copy the code for “p1” into your script. Fill in the missing information (underlines).

p1 <- ggplot(subset(__________, type == "Bio"),  #setting up the basic plot, identifying dataset
             aes(x = ______________, color = group, group = group)) + #aesthetic parameters
  geom_line(aes(y = ______________), size = 1) +        # original data, lines
  geom_point(aes(y = ______________)) +  # original data, points
  geom_line(aes(y = ______________), linetype = "dashed", size = 1) +  # student est., lines
  geom_point(aes(y = ______________)) + # student estimates, points
  labs( #labels
    title = "__________________",
    x = "__________________",
    y = "__________________"
  ) +
  theme_bw() +
  theme(strip.text = element_text(face = "bold", size = 12),
        legend.position = "right")

p1 #view the plot
a. How do your taxon’s estimates align with the empirical (actual) data in the figure you just created (note: this figure is a compilation of all the estuaries examined in the paper, but most guilds exhibited similar patterns across cultural periods)?









b. How did the other five taxa align with their corresponding empirical data in the figure? Explain.








 
10. Environmental Plot. Now plot a second figure called “p2”, which looks at changes in environmental parameters.  This figure has the same axis as the above plot, but name the y-axis “Relative Increase” (reference the same column as above though).  

a. Describe the general trends in the environmental variables by cultural interval (you may group environmental variables, if appropriate). Refer to Lotze et al. 2006 for more information on environmental parameters.







b. How well do these environmental variables account for the population declines observed in these six taxa through time?





Reflection Questions. Refer to empirical data (not estimates) to answer the following.

11. Summarize the time-series of biotic change in the Chesapeake Bay.








12. What anthropogenic activities most significantly impacted abundance of these taxa? Why?









13. Would you describe these patterns as trophically “bottom-up” or “top-down”? Explain.









14. Based on this, where might you draw the Anthropocene boundary for estuarine ecosystems? 
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