


Thinking in 3D: Slices through fossils	

Introduction
In sedimentary geology it is relatively common to find samples with irregular shaped objects in them.  Shelly fossils are such objects.  Shells come in a wide range of shapes.  Of course, the sample we find in the field, or as a core taken from a sedimentary layer, is just a random chunk from these rocks and the sides of the core or sample are just a random slice through them.  So what we see in a sample is a random slice through an assortment of fossil shapes.  It is our job to identify the fossils.  We use our knowledge of fossil organisms and the 2D shapes we observe on the faces of samples to deduce the 3D shape of the fossils within a sample.  The exercises below are designed to help you develop the skills to do this.


Matching: Brachiopods
Shelly fossils are common constituents of many clastic and chemical sedimentary rocks.  It is pretty rare to see the whole fossil.  Usually we see cross sectional slices of them, whether in an outcrop, hand specimen, or thin section.  Consider the brachiopod fossil shown below, and the lines of cross section. 

1.  Match the lettered section lines on the left with the appropriate cross section shapes on the right. Pay attention to detail, including proportions as well as shapes. It may help to try to predict each shape, from the photo on the left, before looking for the answer on the right. Also, if you are not particularly familiar with Brachiopods, do an image search on the internet so that you can see what they look like from a variety of angles. 
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Sketching: Clams (a type of bivalve) 
Consider the bivalve fossil shown below, and the lines of cross section in Figure 2.

	[image: ]
Figure 1.  A typical clam shell, showing both valves.
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Figure 2.  The same clam, but with lines labeled a through e for use with the first problem.




2.  Figure 1 shows both valves of a clam.  On Figure 2, five lines have been drawn on those shells.  Hold your hand vertically over each of these lines and try to visualize the shape you would see if you could slice the clam along that line and look at it end-on.  What would you see?  Sketch your ideas below in the spaces provided:

	a
	b
	c
	d
	e

	
	
	
	
	




[image: ]3. On the right is a cross-sectional sketch of a hand sample of coquina. Coquina is a type of rock made almost entirely of shelly fossil fragments. The sketch contains clam shells like the one you sketched in question 2, along with several other types of fossils. Find and label those fragments on the sketch that have similar shapes to the sketches you made in question 2. Label the different shapes with the same labels A through E. Remember, a cross-sectional slice through a bed of fossil shells will create different geometries. 


Using gesture to help visualize
So far, in this exercise, we have focused on using diagrams and sketches to understand slices through cylinders. Another method for visualizing slices such as these is to use gesture. Although it may surprise you, research has shown that gesturing helps people to visualize spatial relationships. Using your hands to re-create 3D shapes helps your brain to imagine them. 

Pick one of the clam shells you labeled in the coquina sketch. Try to visualize the whole clam shell (not just this 2D slice through it): how is it oriented, such that a slice through it creates the shape you see? Use your hand to gesture the shape and angle of the clam shell to help imagine it. It may help to place your hand directly on the sketch to “see” the 3D clam shell extending out of the page. Remember that the shell might come out of the page at an angle (i.e., it doesn’t have to come straight out toward you). Close your eyes and imagine the actual 3D clam shell positioned in the coquina. Pick a different clam shell shape and repeat. 


Slicing other fossils
Below there are three images of different types of fossils.  On the left is a nautiloid; the middle is a crinoid stem; and on the right is a gastropod (snail).
Visualize cutting each fossil along the length of the fossil, and then perpendicular to the length of the fossil. Remember to use your hands to help with your visualization. 

4. Look at the sketch of the coquina again.  Which shapes in the coquina were created by slicing these three different fossils?  Label the coquina sketch with “N” for nautiloid, “CR” for crinoid, and “G” for gastropod.


Identifying fossils in rock hand samples
5.  On the next page are two columns of images.  At the top are images of coquinas at different scales and from different rocks.  One is a thin section.  Below these are images of fossils labeled A through F.  To the best of your abilities, identify the fossils in each of the coquinas.  There may be more than one type of fossil in each rock sample, and some shapes could be created by more than one fossil.  Write the letter of the fossil next to the shape it could be in each of the images.   
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