
Fossils 

Fossil Identification and Analysis Lab 
Earth Science Essentials-Advanced 

by Russ Colson 
 

Identification: 
 
Fossils are Fun.  We're going to look at a few and learn to tell one phylum from another (we 
won't worry too much about identifying species or genus!).  You should have 6 fossils in your lab 
kit.  These 6 belong to the same phyla, and have key characteristics in common, with the 
following: 
 

 
 
Below, I list some key characteristics of important phyla and classes within the phyla that can 
help identify them. 
 
So that you can get a feel for the variation within a phylum and what the key features look like, 
there are a few example pictures of different species of the phyla here. 
http://web.mnstate.edu/colson/D2L-unlinked/Example_phyla_fossil_illustrations.pdf 
Many other pictures can be found online. 

http://web.mnstate.edu/colson/D2L-unlinked/Example_phyla_fossil_illustrations.pdf


 
Identify the phylum of all six fossils, and, if class or order is given in the list below for that fossil, 
identify the class or order. 
 
 

 Fossil 1 Fossil 2 Fossil 3 Fossil 4 Fossil 5 Fossil 6 

Sketch of 
Fossil 
showing 
key 
features 

      

Identity of 
Fossil 

      



Fossil Groups for Lab Exercise 

Some major phyla of the animal kingdom are the following.  I list a few of the subgroups 
(classes and orders) for some phyla. 

Sarcodina (single celled creatures that amoeba belongs to) 
Foraminifera  (single celled creatures who make shall shells called tests) 

 

Porifera (the sponges)  

distinctive structures are often not preserved although spicules may be seen, may 
be spherical, or tubular.  

 

Cnidaria (including jellyfish and corals)  

Anthozoa:  corals are mostly colonial creatures with septated individual holes.   
Scleractinia:  modern corals, septated individual holes 
Tabulate corals have layer-like tabulae,  
Rugose corals are horn shaped and may not be colonial.  

 
Bryozoa 

Colonial creatures, may be branching, encrusting, or fan-shaped, superficially 
resembling coral.  Small holes where individuals lived but they are not septated.  

 
Brachiopoda (sea-shell like creatures, modern ones are called lampshells)  

2 shells, bilateral symmetry when view shell from top, opposing shells differ in size 
and/or shape--symmetry distinguishes from pelecypods.  

 
Mollusca (including snails, clams, squids)  

Pelecypods:  2 shells, bilateral asymmetry when view shell from top although  
opposing shells are often mirror images 

Gastropods:  single coiled shell with the shell often coiled out of a single plane in 
a spiral 

Cephalopods:  shell coiled or straight, if coiled it is usually in a single plane, 
suture lines often seen if shell is peeled away 

 

Arthropoda (includes insects, lobsters, spiders, and extinct trilobites) 

characteristics include exoskeleton, jointed appendages, segmented bodies, 
typically show bilateral symmetry).  

 

Echinodermata (includes starfish and sand dollars) 

show radial symmetry, often pentameral 
Crinoidea:  stalk made of small circular plates making distinctive "O's", 

sometimes find the calyx or 'head' made of small calcite platelets. 
 

Hemichordata: 

Graptolites:  Seaweed-like group of colonial creature, stipes are distinctive, 
usually occur as a carbon film 

 

Chordata (include fish, amphibians, reptiles, mammals, and birds): 

look for bones or vertebrae 

http://web.mnstate.edu/colson/est/image29a.jpg
http://web.mnstate.edu/colson/est/image29b.jpg
http://web.mnstate.edu/colson/est/image29c.jpg
http://web.mnstate.edu/colson/est/image29c.jpg
http://web.mnstate.edu/colson/est/image29d.jpg
http://web.mnstate.edu/colson/est/image29f.jpg
http://web.mnstate.edu/colson/est/image29g.jpg
http://web.mnstate.edu/colson/est/image29h.jpg
http://web.mnstate.edu/colson/est/image29i.jpg
http://web.mnstate.edu/colson/est/image29j.jpg


Analysis: 
 
To get a sense of the kind of stories that can be hidden away in a fossil bed, and to gain insight 
into thought processes that a paleontologists might use to read those stories, we're going to go 
through a simulated study of a group of brachiopod fossils found on a single rock bedding plane.  
The bedding plane that we are going to study is shown in the illustration at the end of this lab.  
You will need to print this page without changing the scaling (check the scale on your printed 
copy—if the scale bar is not 2cm long, then you will need to either reprint the page at the correct 
scale, or recalculate your measurements to scale). 
 
You are going to measure the size of the long axis of each of the brachiopods.  Measure each 
of the brachs and then count how many there are in each size bin.  A data table is provided 
below for your convenience.  'Binning' of values is a method used in construction of a histogram 
from data that is intrinsically continuous in nature, such as lengths of shells which can take on 
any intermediate value. 
 
Size Bin Number of Individuals in Bin 
0 - 1 mm  _____ 
1.01 – 2 mm _____ 
2.01 – 3 mm _____ 
3.01 – 4 mm _____ 
4.01 – 5 mm _____ 
5.01 – 6 mm _____ 
6.01 - 7 mm _____ 
7.01 – 8 mm _____ 
8.01 – 9 mm _____ 
9.01 – 10 mm _____ 
10.01 – 11 mm _____ 
11.01 – 12 mm _____ 
12.01 – 13 mm _____ 
13.01 – 14 mm _____ 
14.01 – 15 mm _____ 
15.01 – 16 mm _____ 
16.01 – 17 mm _____ 
17.01 – 18 mm _____ 
18.01 – 19 mm _____ 
19.01 – 20 mm _____ 
20.01 – 21 mm _____ 
21.01 – 22 mm _____ 
 
From this data, we can figure out all kinds of cool stuff, like how fast the creatures grew, how 
their growth changed with age, their mortality rate, and how their mortality rate changed with 
age. 
 
Look at the data.  Do you see any patterns?  Are there equal numbers in each size category?  
Are there more old individuals or more young individuals?  Comment on what you notice. 
  



Plot these data on the following histogram so you can see any trends more easily. 
 

 
 
Is this distribution more like a catastrophic deposit or an attritional deposit?  Explain. 
 
 
 
 
 
 
Let's take a look at the growth rate of these brachiopods.  Notice that there are a series of 
peaks and valleys in the data.  This often results from an annual cycle in which procreation 
occurs in the "good" season and increased death rates during the harsh season (for example, 
more 'births' in the summer and more deaths in winter).  This gives us a way to chart size 
versus age. 
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How much do the brachs grow during their first year? 
 
 
 
Growth rate is how size changes with time—the slope on this graph.  Does the growth rate stay 
constant throughout life or does it change?  
 
 
 
If it changes, does the growth rate increase or decrease (do they grow faster or slower with 
age)?  
 
 
 
What is the average growth rate for the lifespan of the brachiopods? 
 
 
 
We can also calculate mortality rate.  To do this take the number of individuals who died during 
the year and divide it by the number of individuals alive at the start of the year (total starting 
individuals minus those that died in previous years).  Plot your results on the graph below. 
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Mortality rate chart (100% * (# who die in year/# present at start of year)): 
First year = _______ 
Second year = _______ 
Third year = _______ 
Fourth year = _______ 
Fifth year = _______ 
 
 

 
 
Describe how mortality changes with age in the brachiopods.   
 
 
 
 
 
There are some assumptions imbedded in this simulated study.  Can you identify them?   
 
 
 
 
 
The key question is this:  How do we come to identify this particular group of creatures as telling 
us about the number of creatures that lived and died in this community?  We are assuming 
either a single cohort of creatures that were born together and then lived out their lives, all 
becoming deposited in this single bedding plane of the rock, or an attritional deposit formed in a 
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steady state population so that the younger and older individuals all died the same year, but the 
older ones began life in an earlier year that was identical in terms of the distribution of ages.  In 
this latter case, every year the same proportions of young, middle aged, and old individuals will 
die, preserving the distribution of ages and the mortality rates of the individuals. 
 



 

2 cm

Brachiopod Bed.

Measure each 

along the long axis 

within 0.5 mm in  

“bins”, of 1mm 

increment.  That 

is, mark each as  

between 0-1mm, 

between 1.01-

2mm, between 

2.01-3mm, etc.



 
Last updated 10/25/2014.  All text and pictures are the property of Russ Colson. 


