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Name: ____________________________________ 

Lab 4 
Identifying metazoan phyla and plant groups 

The objective of this lab is to classify all of the fossils from your site to phylum (or to plant group) and 
to estimate their relative diversity at the phylum level.  You will also try to assess the type of 
preservation of your material.   

Major Paleozoic animal phyla 

Animals belong to the taxonomic group Metazoa (meta = advanced; zoa = animals).  This group is 
subdivided into taxa at the Phylum rank.  A “phylum”, or any other taxonomic rank, is an arbitrary 
simplification of a more complicated phylogenetic branching pattern.  Nevertheless, many animal 
phyla have radically distinct body plans, whose origins are an important area of scientific research in 
evolutionary developmental biology.  There are more than 30 phyla, but most lack skeletons and are 
uncommon in the fossil record.  

The majority of Paleozoic fossils fall into the following seven phyla: 

Stromatoporoidea 

Stromatoporoids are an extinct group of nearly microscopic animals that live colonially and create 
encrusting skeletal structures.  As fossils, stromatoporoids look like mats of calcium carbonate with 
tiny mound-like bumps surrounding the cavity where the individual stromatoporoid animal lived.  The 
relationships of stromatoporoids to other phyla are unclear.  They are considered to be derived 
sponges by some specialists.  Stromatoporoids are most easily confused with encrusting bryozoans 
and corals. 

  

Cnidaria 

Cnidaria include corals, hydras, anemones, and jellyfish.  Corals are common Paleozoic organisms.  
The individual animals are polyp-shaped.  They are predators, using the stinging cells in their arms to 
immobilize prey, which they then ingest.  Individual polyps have radial symmetry.  The polyps secrete 
a skeleton at their base that forms a cup-like protective structure around the polyp.   Some corals are 
solitary and form horn-like skeleton.  Other corals are colonial and form a honeycomb-like matrix of 
skeletons that grow into sometimes large colonial structures of many shapes. 
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Some Ordovician corals from Indiana. 

 

 

Brachiopoda 

Brachiopods are superficially clam-like organisms with two hinged shells that protect them.  
However, the group is unrelated to the bivalve mollusks and the similarities are only superficial.  
Brachiopod shells are oriented horizontally, with one shell at the base and the other opening like the 
lid of a trunk when the animal is active.  The dorsal (top) and ventral (bottom) shells are different 
from one another, but each one is bilaterally symmetric.  Brachiopods are bottom-dwelling or 
“benthic” organisms that are filter feeders. 

 

 

Some Ordovician brachiopods from Indiana. 

 

 

Bryozoa 

Bryozoa are another colonial marine organisms similar in some way to corals and stromatoporoids, 
but with quite different anatomical structures.  The bryozoan animals are also filter feeders, each 
individual zooan (as the individual animals are called) filtering plankton.  The zooans secrete a 
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skeleton than can have one of several forms.  Some are branching, like corals.  Others are flat and 
encrusting, like stromatoporoids.  Yet others form almost net-like fans that are very delicate and 
often found as broken bits.  The spiral-shaped Archimedes is such a bryozoan, the spiral being the 
base of a larger spiraled fan that is usually not preserved, leaving only the center support. 

 

 

Some Ordovician bryozoans from Indiana. 

 

Mollusca  

Mollusks include the chitons, snails, bivalves, and cephalopods.  The most common mollusks in the 
Paleozoic are snails (gastropods) and straight cephalopods (nautiloids).  Bivalve mollusks are similar 
to brachiopods, but are oriented at right angles.  Their shells rather than being in a treasure-chest-
like orientation with a lid are in a book-like orientation with one shell on either side of the organism.  
The valves of the shell are mirror images.  Gastropods have spiraled shells that are not subdivided 
and form a single long chamber.  Cephalopods may have straight or spiraled shells, but they are 
divided into chambers whose divisions are usually visible in a fossil. 

  

A bivalve mollusk (left) and a nautiloid (right). 
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Arthropoda 

Arthropods are segmented, bilaterally symmetric animals that include the insects.  Today they are 
the most diverse group of organisms on earth.  Trilobites are the most important Paleozoic group.  
They look superficially like cockroaches, but with head and tail shields and segmented plates in 
between.  Another important Paleozoic group are the eurypterids, which were similar to giant 
scorpions, common in Silurian and Devonian seas. 

 

A trilobite (left) and a eurypterid (right). 

 

Echinodermata 

Echinoderms include sea urchins, star fish, brittle stars, and crinoids.  They have internal skeletons, 
part of which forms protective plates around the organism.  Most echinoderms have five-fold radial 
symmetry. Crinoids were the most common members of Paleozoic faunas.  They superficially 
resemble plants, but are animals.  The most common crinoid fossils are stem segments, which look 
like buttons or beads, but plates, arms and sometimes the entire calyx structure that surrounds the 
animal are found. 

 

A crinoid.  Stem to the left, single stem segment (columnal) in the center, and a calyx with arms to the right.   
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Assignment 

Using the above descriptions and the sample fossils, classify fossils from your site into these seven 
phyla.   

1.  Provide counts of specimens in your sample that belong to the following phyla: 

 

Phylum N 

Stromatoporoidea  

Cnidaria  

Brachiopoda  

Bryozoa  

Mollusca  

Arthopoda  

Echinodermata  

Other  

 

 

2.  Discuss specimens that do not seem to fit into these phyla with Dr Polly or try to identify them by 
browsing in the reference books.  At the end of the session we will discuss these fossils as a group.  
Once identified, list the phyla here along with a specimen count: 

Phylum N 

  

  

  

  

  

 


