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Lab Seven 
The Paleozoic, Part One:  
Trilobites, Graptolites, and Western North American Stratigraphy 
 
Background: The Paleozoic is arguably the most important of the geological eras. It 
is the interval of time when life literally "exploded" on the Earth. In the Proterozoic, 
life forms were comparatively simple. With the exception of the spectacular  
Ediacaran fauna that mark the end of the PreCambrian, life during the Proterozoic 
was primarily limited to stromatolites and other cyanobacteria. The "Cambrian 
explosion" marked the relatively sudden appearance of most of the major animal 
phyla including Protozoa (foraminifera etc.), Porifera (sponges), Cnidaria (corals 
etc.), Brachiopoda (brachiopods), Echinodermata (starfish, crinoids etc), Mollusca 
(bivalves, gastropods, cephalopods etc.), Annelida (segmented worms); Arthropoda 
(insects, crabs and trilobites etc.), Hemichordata (graptolites etc.), Chordata 
(beasties with backbones) and Bryozoa (bryozoans like Archimedes). Figure 7-1 on 
the next page graphically illustrates how important the Cambrian period was in Earth 
history, and justifies why many geologists view the Paleozoic as fondly as they do. 
 
The main problem with the Paleozoic as far as laboratory exercises go, is that it is 
necessary to introduce you to ALL of the important animal groups. If we were nasty, 
we would throw you representatives of all 10 of the important phyla at once. But 
since geologists are caring individuals (as well as good looking), and because we are 
tired of washing brain matter off of the walls following terminal fossil overload, we 
have decided to introduce you to the beasties a bit at a time. We'll "dilute" the fossils 
with other more familiar exercises (e.g., stratigraphy, rock identification etc.). 
 
This is the first of three labs on Paleozoic rocks and fossils. Today, you will be 
introduced to important fossils from two major phyla: trilobites (Arthropoda), and 
graptolites (Hemichordata). In addition, you will get a chance to do some interpretive 
stratigraphy on some rocks from Colorado and Alberta, Canada. All in all, a couple 
of hours of fun! 
                                                      
 Figure shows graptolites, one of many beasties that evolved during the "Cambrian explosion". From Le Conte, J., 
1905. Elements of Geology. D. Appleton & Co. New York, 667p. 
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You will be encountering a new rock in this lab. Well, it’s not really a new rock, it’s 
just a rock that is composed of a mineral that you have see before, but in a different 
form. That mineral is dolomite☼ [chemical formula: CaMg(CO3)2]. You may 
remember this mineral if you previously took GY 111L as finely crystalline and pink. 
Some students felt that it looked like “Rice Krispies” whereas others thought it 
looked more like little pink “maggots”. That variety of dolomite is usually called 
saddle dolomite and it forms from hydrothermal fluids that pass along fractures in 
limestone long after the initial formation of the rock (late changes like this are called 
late diagenesis☼). The process of limestone replacement by dolomite is called 
dolomitization and it is a type of carbonate replacement. Saddle dolomite is a late 
phase of dolomitization, but there are many other phases that can occur much earlier 
in the diagenetic history of a limestone. Early dolomitization of limestone frequently 
involves very fine dolomite crystals 
that are NOT pink in color. 
Sometimes the replacement is so 
detailed that you can still make out 
the material that was replaced by the 
dolomite. Rocks that are completely 
replaced by dolomite are called 
dolostones rather than dolomite 
(which is a mineral name), and they 
can be very difficult to distinguish 
from their precursor limestones. One 
of the rocks that comprises the 
western Canada suite that you will 
see in this lab is dolostone, and one 
of the questions pertaining to that 
rock asks you how they can be 
distinguished from limestone. . 
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Figure 7-1: A graphic representation of 
the Cambrian explosion. Within a 
comparatively short period of 
geological time (perhaps only 25 
million years), most of the major phyla 
appeared. I would provide you with a 
reference to this chart, but I have 
temporarily forgotten where I got this 
from.  
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Phylum Arthropoda 
Well there is just no way that we are 
going to be able to do justice to this 
group of animals. Arthropods (the name 
is derived from the Greek words Arthron 
- joint and podos - foot) are the largest 
animal group in terms of numbers. Three 
quarters of all known animal species are 
arthropods (about 750,000). Arthropods 
include insects (the largest group), 
spiders, shrimp, crabs, lobsters and 
crawfish. If it weren't for the first two 
groups, this phylum would ranks as one 
of the most "edible" (yum, yum; 
arthropod gumbo). But alas, it ranks as 
one of the "scariest". Many a nightmare 
has featured an arthropod or two. 

 
Figure 7-2: Diagram of a trilobite showing main 
divisions of the exoskeleton. From, Moore R..C., 
Lalicker,C.G. and Fischer, A.G., 1952. Invertebrate 
Fossils., McGraw-Hill, New York, p60. 

 
Geologically speaking, one of the most important (and definitely one of the scariest) 
of the arthropods were the trilobites (subphylum: Trilobita). They evolved during the 
Cambrian explosion and went extinct at the end of the Permian Period. In fact, they 
are one of the animals whose extinction at the Permian-Triassic boundary is the 
defining event that marked the end of the Paleozoic era. Trilobites were amazing 
animals. Fully marine, trilobites had segmented bodies that were divided into head, 
thorax and tail components. This exoskelton was usually composed of chiton☼, 
much like insects today. The head was covered by a shield, and the tail was 
composed of fused segments of the thorax. Trilobites apparently had very complex 
compound eyes and probably could see very well under water. Some genera could 
swim, whereas others crawled along the sea floor foraging for food. Most were 
probably scavengers (just like lawyers!). Some were small (1 to 2 mm across), 
whereas others were large (up to a meter across). Some were even able to roll into 
balls (a defense mechanism?). These "rollie pollies" are said to be enrolled. 
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Figure 7-3: Some of the many forms of trilobites. These beasties are popular among 
fossils collectors. All they do for me is give me the willies. 

 

http://www.google.com/


 
 

Figure 7-5: Morphological features of trilobites. From, Moore R..C., Lalicker,C.G. 
and Fischer, A.G., 1952. Invertebrate Fossils., McGraw-Hill, New York, 476p. 
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Phylum Hemichordata 
The only beasties that we will be examining from this phylum are graptolites (from 
the Greek words graptos - written and lithos - stone). The name refers to the 
carbonization mode of preservation (i.e., like graphite). Graptolites are extinct1 and 
for many decades, were classified as an extinct phylum (Graptolithina). They were 
recently reclassified as hemicordates, a group of animals that lack notochords (i.e., 
backbone-like structures). 
 
Whatever they were, they apparently died off a long time ago. We are certain that 
they were colonial animals and that the beasties were composed of chiton. The 
individual organisms, which were very small, lived in chambers called theca. 
Graptolites floated around the oceans (they were entirely marine) trailing branches 
called stipes in much the same way that jelly fish do today. There were two 
morphological orders; Dendroidea (Dendroids) (resembling the branching of a tree, 
albeit downwards like a root) and Graptoloidea (graptoids) (resembling chicken 
wishbones, i.e., comprising only a few stipes).  
 

 
 
Figure 7-6: Representative types of dendroid and graptoloid graptolites. From 
Schrock and Twenhofel, 1953. Invertebrate Paleontology. McGraw-Hill, New York. 
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1 Or are they? Your instructor may have something more to say about this during your warm up lab 
lecture. 

 



 
 

 

 Wild Trilobite Bisque  (A good soup for a cold day)  
    Serves 4 
   
     2 large to medium trilobites* (total weight of meat required about 10 – 12 oz) 
     2 tbs olive oil 
     2 large red or Yukon gold potatoes 
     1 large onion 
     1 clove garlic 
     1 cup  water 
     3/4 cup  clam juice 
     1 tbs peppercorns 
     coriander seeds (to taste; maybe 6 – 10 seeds) 
     1/3 cup  low-fat sour cream 
     Salt and pepper to taste 
     3 tbs Dry Sherry. 
     1 bottle chardonnay (New Zealand produced for best results) 
   
Beat trilobites until dead. Do this quickly as they bite. Conduct first aid on any 
cuts or scrapes. Have a drink of wine. Twist off thorax. Throw the rest of the 
carcass away. Cut the thoraxes along the top down to the meat. Twist them apart to 
expose the meat. Press the meat out. Shred the meat by hand and put in the 
refrigerator for now. Save the shells. You’ll need them in a few minutes. But first, 
have a drink of wine. 
 
Crush shells and put in medium saucepan. Add 1 cups water, clam juice, onion flakes, 
coriander seed, bay leaf, and peppercorns. Simmer 30 minutes and then strain. Have a 
drink of wine and then peel and cube the potatoes. Cut the onion into small pieces. 
Your eyes are watering. Have a drink of wine. Mince the garlic. Add all of the 
veggies to stock pot and bring to a boil. Cover and   reduce heat. Simmer 15 Minutes 
or until the potatoes and onions are cooked. Wow – more waiting. Have two drinks of 
wine. Allow to cool slightly and then run the mixture through a food processor until 
it is pureed. Return 1 cup of the puree to the sauce pan. Add sour cream and stir 
well. Add remaining puree, trilobite meat, salt and pepper and cook 10 minutes over 
low heat or until the meat is cooked. Add sherry before serving and while you’re at 
it, hav mor wineeee! 
 
*If fresh trilobite is not available in your local shallow marine environment. Feel 
free to substitute lobster. 
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