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Figure 1: Left: Computed Tomography (CT) scans of modern human (left) and Neanderthal
(right) crania. Right: Phenetic analysis of the cranial shape in modern humans (blue), Nean-
dertals (red), and Homo erectus (orange). From Neubauer et al. (2018).

Prologue

Human beings are understandably interested in themselves. We want to know our origins—how
did we, as a species, end up on Earth? Morphology and especially genetics clearly demonstrate
that we are great apes, closely related to orangutans, gorillas, chimpanzees and bonobos (pygmy
chimps). As we now understand, after studying evolution for an entire semester, we did not
evolve from any of those species any more than they evolved from us. But we all share a
reasonably recent common ancestor. What was that common ancestor? It wasn’t an orangutan,
gorilla, chimp or pygmy chimp. It was its own species adapted to its own environment. But
somehow that ancestor gave rise to all 5 different species. Of all the great apes, which is most
closely related to us—with which species do we share the most recent common ancestor? The
best evidence we have suggests that we are most closely related to the chimp-bonobo clade;
that is, our most recent common ancestor with any of the great apes split into our lineage and
another that eventually became the common ancestor of chimps and bonobos. (Therefore, we
are essentially equally related to both chimp species.) After that split, though, a lot happened.
Along our lineage, the fossil record shows that a large variety of species—Australopithecines,
Homo habilis, H. erectus, H. ergaster, H. neanderthalensis, to name a few—arose and went
extinct. Which of these are our direct ancestors and which are extinct side branches? The jury
is still out for many of them.
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1 Vocabulary

Hominin Prognathism

2 What phenotypic trends do we see in the human lin-

eage?

2.1 Readings

� Optional: §20.2 the textbook (Herron and Freeman, 2014).

� Optional: §§20.1, 20.3 & 20.4 in the textbook.

2.2 Exercises

To complete this exercise, you will need the data you gathered from the skulls you measured
in Recitation 7.

1. Make a scatter plot of foramen magnum index (FMI, y-axis) vs. age of the fossil (x-axis)
using spreadsheet software (e.g., Excel, Google Sheets). Add a regression line (trendline)
and plot the equation for the line and the R2 value. Submit this plot via Canvas.

2. Make a similar plot with a regression line and equations for cranial capacity (CC) vs.
time. Submit this plot via Canvas.

3. Consider Figure 20.23 on page 788 of the textbook. (On this plot, consider Homo ergaster
and H. erectus to be the same species.) Explain how the FMI and CC vs. age plots relate
to evolution of bipedalism and brain size in the transition from Australopithecus to Homo
sapiens.

4. Calculate the ratio of maxillary angle (MA) to palate ratio (PR). That is, calculate
MA/PR for each species we analyzed in Recitation. Then plot this ratio vs. age using a
scatter plot with regression line and equations. Submit this plot via Canvas.

5. Define prognathism. Explain how the plot you made in the previous question relates to
evolutionary changes in prognathism among the species studied, including those in Figure
20.23 on page 788 of the textbook.

6. Based on the data you gathered in Recitation, can you predict what the dental formula
of the common ancestor of humans, chimps and gorillas (root of the tree shown in Figure
20.23a on page 788 of the textbook)? If so, what do you predict that formula to be, and
what is your reasoning? If not, explain why not.

Image Credits

Figure 1, page 1: Figures 1 and 2 in Neubauer et al. (2018).
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https://advances.sciencemag.org/content/4/1/eaao5961
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