
Lab 1: Miocene ape body size  

Body mass is an important biological variable as it influences an animal’s energetic 
requirements, lifespan, diet, and more. This lab will examine the relationship 
between body mass and skeletal dimensions in non-human primates, to see if we 
can reconstruct body size of Miocene apes. This exercise will help familiarize you 
with the skeleton, CT data, and regression.  
 

Your completed lab reports must be uploaded to Moodle no later than 
01 October! 

 
Instructions for viewing and analyzing CT scans 
1. Follow the Google Docs link, and select a specimen to download. These are 

large files so you should probably download and work on only one specimen at a 
time. Save to the desktop. You will need to unzip each file. 

2. Open the program “InVesalius,” and select “Import DICOM images…” from the 
menu on the left. 

 
3. Select the specimen you wish to examine. Once the program has loaded all of 

the data, double click the specimen entry: 

 
Invesalius will suggest a quality for reconstruction, select “OK” for whatever it 
recommends. 

Now you will see four windows: 
a. Any single window can be maximized by selecting the square in the top right 

corner of each. The first three windows are 2-dimensional slices through 
orthogonal planes, and can be scrolled through from front to back. The fourth 
window is a 3D reconstruction of these CT slices, which can be rotated to 
achieve certain views. To create a 3D reconstruction, identify and color bone 
with the options in the left margin under “2. Select region of interest.” Once 
you think you have the proper regions selected, click “create surface.” This 
may take a few moments. 

b. You can move, rotate and zoom in on any of these windows by selecting the 
appropriate icons at the top of the program: 

 
 

4. Measurements can be taken from any of the four windows, it is up to you which 
you use. Take the following measurements for each specimen (depicted below): 

a. Femur head diameter (FHD) 
b. Femur midshaft anteroposterior breadth 

Take measurements using the pencil and ruler icon:  Be sure to unclick the 
pencil icon and rotate the image after you take a measurement, to see if you actually 
measured what you think you have! You may also wish to take each measurement a 
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few times on each specimen, to make sure you have the most accurate numbers. 
Record each measurement in the appropriate cell in the Excel spreadsheet provided. 
 
5. Once you have done this for every specimen and completed the table, make 

plots depicting the relationship between body mass and both of the femur 
variables. Since the purpose of this exercise is mass prediction, make sure you 
have mass on the Y-axis and each femur variable on the X-axis. 

a. Highlight the two columns you wish to plot. 
b. Under the “Charts” tab, select the type of “scatter” plot that will also 

give you a regression equation. 
c. If the data are not on the correct axes, switch them manually by right-

clicking the plot and then “Select data….” Specify which columns 
belong on which axis. 

You should have two plots: one showing body mass against FHD, and one 
showing body mass against midshaft diameter. 

 
Once you have created your plots and gotten your regression equations, answer the 
following questions for the lab “report.” 
 
Lab report questions 
Insert your plots at the beginning of your submission. Then answer the following 
questions. 

1. How strong are the relationships between body mass and both FHD and 
midshaft diameter? That is, what are the coefficients of determination (R2), 
and which is highest? 

2. Use the regression equations you’ve produced to estimate the body size of 
each specimen based on their skeletal metrics. Briefly describe how your 
predictions compare with the actual body masses. 

3. A different study by Ruff, looking at more primates, came up with an equation 
for estimating body mass from FHD – how does his equation match the 
animals’ observed body masses? Explain in detail how well or poorly your 
equation and Ruff’s equation match actual body masses. 

4. Do you think body mass can be reliably estimated for fossil remains, using 
only femur head or midshaft diameter – why or why not? 

5. Estimate the body mass of the following Miocene apes using the regression 
equation you have developed: 

a. Proconsul (19 mya) 
i. KNM-MW 13142: FHD = 28.8 mm 
ii. KNM-RU 1753: FHD = 26.6 
iii. KNM-RU 1633: FHD = 30.3 
iv. KNM-RU 5950: FHD = 25.8 

b. Morotopithecus bishopi (20 mya) 
i. FHD = 25.9 mm 
ii. AP midshaft diameter = 18.8 mm 

c. Sivapithecus indicus (12.3 mya) 
i. FHD = 23.6 mm 

d. Dryopithecus laietanus (9.5 mya) 
i. FHD = 30.5 mm 
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6. Briefly describe body size variation across the Miocene (20-9.5 mya) as 
evidenced by these specimens. Did body size tend to increase, decrease, or 
stay the same? 
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Measurements 
Femur head diameter: Note this could be taken in different orientations, try to take 
superoinferior if possible (top), but if you cannot then try to get anteroposterior 
(bottom): 

 
 

 
Femur midshaft anteroposterior diameter: Do your best to estimate the mid-point of 
the femur diaphysis (shaft), and take the diameter from a side view. If you get a giant 
number, you have probably accidentally placed one of the points elsewhere on the 
skeleton. 

 
 


