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1 Introduction

In this exercise you’ll be introduced to an important technique in paleontology called morphome-
try (literally, the measure of form). You will analyze a number of skulls from different mammalian
species. In particular, we will consider 4 main measures: (i) position of the foramen magnum (hole
at the base of the skull through which the brain stem and spinal cord extend); (ii) length of the
snout; (iii) cranial capacity (brain size); and (iv) dental formula. We can use morphometry to
identify trends through time in evolutionary lineages and to estimate phylogenies from extinct and
extant organisms.

2 Measurement Procedures

For each of the species provided, perform the following measurements in mm.

1. Determine the foramen magnum index (FMI).

(a) Identify the foramen magnum (Fig. 1).

(b) Measure the distance from the posterior margin of the foramen magnum (opisthion) to
the posterior-most point of the cranium (opisthocranion). Call that distance A1.

(c) Measure the distance from the tip of the maxilla (orale) to the opisthocranion. Call
that distance A2.

(d) FMI = A2

A1
.

(e) Record your data in Table 1.

2. Calculate the palate ratio (PR).

(a) Measure the distance from the tip of the maxilla (orale) to the posterior margin of the
hard palate. Call that B1.

(b) Measure the width of the hard palate at its widest point. Call that B2.

(c) PR = B1

B2
.
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Figure 1: Measurement of the foramen magnum index.

Table 1: Morphometry data table. “FMI” = foramen magnum index. “MA” = maxillary angle.
“PR” = palate ratio. “CC” = cranial capacity. “DF” = dental formula (incisors, canines, premo-
lars, molars in one half of the dental arcade).

Species Age FMI MA PR CC DF
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Figure 2: Measurement of the cranial capacity.

(d) Record your data in Table 1.

3. Measure the cranial capacity (CC) (2).

(a) Measure the height of the cranium from the opisthion to the crown of the cranium (its
highest point). Call this H.

(b) Measure the width of the skull at its widest point. Call this W .

(c) Measure the length of the skull from the opisthocranion to the frontal bone (just above
the brow ridge). Call this L.

(d) The cranial capacity is well approximated by the following formula:

CC ≈ 0.5236×H ×W × L.

(e) Record your data in Table 1.

4. Obtain the age of each species (in millions of years ago) from class resources.

5. Obtain the maxillary angle (MA) from class resources.

6. Record these data in Table 1.
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