
   

School Resource Kit 

Fossils 

Organism remains or traces preserved in the past to be 
found in the present and future.  

Central Michigan University 

Museum of Cultural and Natural History 



 2 

Table of Contents 
I. Introduction to Fossils ..............................................................  ..................... 3-4 
 
II. Michigan Educational Standards ............................................  ........................ 5 
 
III. Care of School Resource Kits ................................................  ........................ 6 
 
IV. Artifacts..................................................................................  ................... 7-14 

¨ Fossilized Fish ............................................................ 7 
¨ Calamites 
¨ Petoskey Stone 

 
¨ Gastropoda ................................................................. 8 
¨ Trilobites 
 
¨ Brachiopoda ................................................................ 9 
¨ Fossil Block 
¨ Petrified Wood 
 
¨ Anthozoan................................................................. 10 
 
¨ Shark’s Tooth ............................................................ 11 
¨ Bivalvia 
 
¨ Pectoperis ................................................................. 12 
¨ Porifera 
 
¨ Dinosaur Egg ............................................................ 13 
¨ Crinoids 
 
¨ Bryozoan .................................................................. 14 
¨ Cephalopoda 

 
V. Suggested Classroom Activities ..............................................  ...................... 15 
 
VI. Fossil Record Table ...............................................................  ...................... 16 
 
VII. Coloring Pages (Trilobites and Paleozoic Sea) .....................  ................. 17-18 
 
IX. Credits ...................................................................................  ...................... 19 
 
X. Evaluation ..............................................................................  ...................... 20 



 3 

Introduction to Fossils 
 The definition of a fossil is any remains, impression, or trace of a living thing of a 
former geologic age, as a skeleton, footprint, etc.  It takes millions of years for the  
formation of fossils. Examples of this is the hardening of a footprint in soil or even an 
animal bone turning to stone. After an organism dies, the soft parts dry up leaving  
behind the hard parts (bone) which get covered in sediment (mud, sand, clay) and  
undergoes fossilization.  
 Scientists study fossils to learn about animal, plant, and even human formation 
and relationships throughout history. This study is referred to as paleontology and  
revolves completely around searching and digging for fossils.  
 Fossils are formed differently due to the different kinds of organism tissues and 
weather conditions. Because of this, there are four main ways that fossils are made. 
These range between permineralization, molds and casts, impressions, and whole  
organism preservation.  

 
1. Permineralization occurs when the pores of the plant or animal re-
mains absorb minerals, which also does not change the organism’s 
shape. Petrifaction is a type of permineralization. Petrifaction is when 
the organic matter is completely replaced by  
minerals and the fossil turns to stone. Petrified 
wood is a common example of this.   
 
2. Impressions are two dimensional imprints that 
contain no living matter of an organism.  

Impressions may be of plants or animals, or of tracks or footprints left by or-
ganisms. Most impressions are found in fine-grained sediment such as clay or 

silt. Impressions are formed when the soft 
mud or sediment in which they are made 
hardens into stone. Impressions can show 
details, such as pores and veins in plants and 
the skeletons of animals. The footprints and 
trails also provide information, such as how 
the animals moved or their size, that are now extinct. 
 
3.Casts and molds are types of fossils where the physical  
characteristics of organisms have been impressed onto rocks. This 
happens when organisms  
become buried or trapped in mud, 

clay, or other materials which harden around them. The  
organism’s body decays, leaving molds of where their bodies 
once were. 
 
4.   There are few whole organism preservations. Most fossils con-
sist of only parts of an organism, such as bones, shells, teeth, or 
footprints. Cases in which organisms are preserved whole are due 
to the following factors of volcanic ash, wax, sap, asphalt, mud or 
silt, dehydration, or even freezing.  

Petrified Wood 

Whole Bug in Tree Sap 

Dinosaur Foot  
Impression 

Sea Shell Mold 
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Introduction to Fossils  
Fossils are found all over the world throughout different  
times in the past, which makes up the fossil record, or time-
line.  According to placement within the earth’s rock, also 
known as strata, the age of fossils are determined. This is a 
picture of different layers of soil that have formed on top of 
one another over millions of years. Each layer is different in 
age with the soil towards the bottom being older than the 
soil on the top.  
 
A reference table has been provided (bottom, left) because organisms have evolved 

and become extinct throughout history in 
different eras and periods. This table 
should be used as a reference tool to help 
clarify the different ages in time and the 
fossil record. Just like the layers of the 
earth, the top divisions of the chart repre-
sent the most recent time. Moving down 
the chart, you go further and further back 
in time.  
 
Observing the fossil record, microscopic 
remains of organisms (also known as  
microfossils) are far more common than 
the remains of larger specimens 
(macrofossils).  Once fossils are found, 
dating them is very important. Some ways 
to discover a fossil’s absolute age is by 
radiometric dating, such as Carbon-14 
dating. Not all types of dating are 100% 
accurate, but they give scientists a  
relative idea of how old a specimen was 
when it became deceased. These  
particular types of dating, however, have 
all recorded the earth to be about 4.6  
billion years old, meaning they are  
somewhat reliable.  
 
Scientists are learning and improving their 
knowledge and study methods of fossils 
everyday.  
A copy of this table is provided at the end of the 
packet for your copying convenience.  



 5 

Michigan Educational Standards 

Strand III. Using Scientific Knowledge in Life Scie nce 
Scientifically literate students and adults can use their knowledge to understand the world around 
them and to guide their actions. Important types of activities that use scientific knowledge include 
description and explanation of real-world objects, systems, or events; prediction of future events 
or observations; and the design of systems or courses of action that enable people to adapt to and 
modify the world around them. In the life sciences, real-world contexts in which scientifically literate 
people use knowledge are often described in terms of systems and subsystems , such as cells, or-
ganisms, and ecosystems.  
 
 
 
 

Standard III.2 The Organization of Living Things 
All students will use classification systems to describe groups of living things; compare and contrast 
differences in the life cycles of living things; investigate and explain how living things obtain and use 
energy; and analyze how parts of living things are adapted to carry out specific functions.  
 Organization of living things occurs both across species (as in taxonomic organizations) and 
within organisms (their structures and processes). 
 
 
 
 

Standard III.4 Evolution 
All students will explain how scientists construct and scientifically test theories concerning the origin 
of life and evolution of species; compare ways that living organisms are adapted (suited) to survive 
and reproduce in their environments; and analyze how species change through time.  
 Evolution explains the diversity of living things and the changes seen in them over time. 
 
 
 
 

Standard III.5 Ecosystems 
All students will explain how parts of an ecosystem are related and how they interact; explain how 
energy is distributed to living things in an ecosystem; investigate and explain how communities of 
living things change over a period of time; describe how materials cycle through an ecosystem and 
get reused in the environment; and analyze how humans and the environment interact.  
 It is within ecosystems that communities of living things interact. 
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Care of School Resource Kits 
Each School Resource Kit is comprised of authentic, historic artifacts and modern reproductions.  
Nevertheless, every item in a kit is meant to be handled or touched, unless it is sealed in plastic.   

 

There are a few “rules-of-thumb” when it comes to using and caring for a School Resource Kit. 

   

Allow people to touch the objects and pass them around, but remind them that some items are deli-
cate and may break if they are not careful. 

 

If an item is in plastic, please leave it in the plastic.  But let students pass the plastic package around 
to closely inspect the item. 

 

There are some items in certain kits that may be considered weapons in your school; be aware of 
your school’s policy regarding weapons and take appropriate action (i.e. inform the principal, leave it 
at home). 

 

Remind students that these items have been specially chosen for “hands on.”  In any museum, 
items on display should never be touched unless a museum staff member invites you to touch them. 

 

If an item is damaged, please gather all the pieces into a plastic bag and return it with the kit. 

 

If you find an item is missing or is damaged, please inform the museum’s student staff when you re-
turn the kit. 

 

Why do we ask you not to touch?  The oils, dirt and moisture from your fingertips can stain textiles 
and etch metals, permanently changing them.  One touch may not seem like much, but hundreds of 
touches in a year can wear a hole in a cotton dress or a notch in a wooden axe handle. 

 

Ask students to look closely at the materials used to make these historic objects; look at their colors 
and decorations; feel how light or heavy they are; are they made by hand or machine; would they 
have been used by adults or children, women or men?  How would these things be made today?  
Would we even have use of these items today? 

�
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Artifacts 

¨ Fossilized Fish (reproduction)  

This is an example of petrification by distillation. 
This means a process of fossilization in which 
dissolved minerals replace organic matter.  
Distillation occurs when organic matter decays, 
leaving a residue of carbon in place of the original 
object.  
 

¨ Calamites 
These are extinct medium-sized trees, that grew to heights of more than 30 meters 
(100 feet). These tree-like plants are similar to today’s horsetail plants. Calamites lived 
during the Carboniferous and the Permian periods, which was about 280 to 350  
million years ago. This fossil is 
a sandstone cast of the pith 
cavity (stem) of a “horsetail” 
plant. This plant had a ribbed, 
jointed stem containing leaf 
whorls at its joints.  
 
¨ Petoskey Stone 
This is Michigan’s state stone 
and is a fossil of the coral 
hexagonaria. It flourished  
during the Devonian time  
period, about 350 to 400 mil-
lion years ago, when the up-
per counties of the lower peninsula of Michigan was covered with warm, clear oceans. 

When the oceans dried, sediments were depos-
ited over the coral plants, preserving them as 
fossils. These stones are commonly found along 
beaches 
near  
Petoskey,  
Michigan.  

����������������������������������������� ���
If you look closely at the stone, you see 
little six-sided areas that were animals  
living within the coral. The dark spots 
was its mouth, while the white lines 

coming from it was its  
tentacles. It used its tentacles to feed 
itself on food that lived in the ocean.  Above: Fossilized Hexagonaria 

 
Right: Polished Petoskey Stone 
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    Artifacts  
¨ Gastropoda 
More commonly known as snails, these animals have a broad 
muscular foot, well developed head with eyes, mouth, and 
tentacles. Some have a file-like tongue to bore through the 
shells of other mollusks. There are 60,000 to 75,000 known species living today. Once 
confined to seas, snails later became adapted to life in ponds, streams and on land. 
They were most common in the Pennsylvanian period, 

about 270 million years ago.  
 
¨ Trilobites  (reproduction)  
Extinct hard-shelled arthropods with 
three body divisions. The body was composed of a cephalon 
(head), a thorax (body); and a pygidium (tail) Modern examples are 
crabs, lobsters, and insects. These animals were either scavengers, 
predators, or filter feeders. Most trilobites 
were mud eaters, taking in large quantities of 
mud and debris, removing the organic parts 

and passing off the indigestible portion. The trilobite was  
flat-shaped with dorsally placed eyes, suggesting crawling or 
swimming along the bottom. Antennae were located on their 
head and are believed to be used for taste and smell. These 
fossils are most abundant in the Cambrian period, 500 to 600 
million years ago.  Below is a picture of what oceans looked 
like during the Cambrian period. Trilobites occupied many dif-
ferent ocean environments, from shallow flats and reefs, to 
deeper ocean bottoms. Circled in red are the trilobites.   

�	
����
���	
����
���	
����
���	
����
��
Gastropod means  

"Belly footed animal." ����
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  Artifacts  

¨ Brachiopoda 
These small marine invertebrates are also 
called “lamp shells.” They consist of two 
shells, which encloses and protects the soft 
body and internal structure. The shell is made of two unequal 
valves. Today these invertebrates are almost extinct, but the 
fossil specimens were usually an inch in diameter, while some 
grew to almost nine inches across. Brachiopodas are marine 
animals that live in the benthic zone of the ocean. Benthic zone 
means they lived at the lowest level of a body of water, which 
was the ocean. They are among the most abundant fossils from 
the Devonian period,  
between 350 to 400  
million years ago.  
 

¨ Fossil Block (More about Bryozoans on Page 14)  
This block contains species of fossilized Bryo-
zoan. Bryozoan are tiny colonial animals that 
generally build stony skeletons of 
calcium carbonate. They are very 
similar to coral, and are also known 
as moss animals or sea mats. This 
is another example of petrification 
by distillation. This again is a  
process of fossilization in which  
dissolved minerals replace organic 
matter. Distillation occurs when organic matter decays,  
leaving a residue of carbon in place of the original object.  
Bryozoan are found worldwide, but prefer to occupy 
warm, tropical waters. These fossils are from the Ordovician period through the  
Devonian period.  

 

¨ Petrified Wood 
Petrification by replacement is evident when the original substance 
was dissolved and is replaced by mineral matter. While retaining 
the original structure of the wood, all the organic materials have 
been replaced with minerals (most often a silicate, such as quartz). 
Petrification occurs underground and is caused due to the lack of 
oxygen. Wood is often preserved by this method. This fossil is 

�	
����
���	
����
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����
���	
����
��� ���
¨ Bryozoan were sometimes sources 

of food for other benthic organisms 
(SUCH AS BRACHIOPODAS!)  

¨ Bryozoans were so common that 
their broken skeletons formed entire 

limestone beds! 

Above Left: Living Bryozoan 

Above Right: Fossilized Bryozoan 
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Artifacts  
¨ Anthozoan 
These are a marine species from the class Anthozoa. This is the largest fossil group 
with rich fossil history. More than 6,000 living species are known, including the  
corals , sea pens , and sea anemones . Because these animals grow by addition of 
new material on old, all stages of life are preserved. These fossils are from the  

Devonian period.  
 
Coral— Marine animals from the class Anthozoa. Coral 
typically lives in colonies of many identical individuals . 
Majority of their food and nutrients come from their feed-
ing on plankton, drifting water organisms. Most corals 
depend on sunlight and grow in clear and shallow water, 
typically at depths shallower than 60 m.  
 
Sea Pens— Simple marine ani-

mals living in tropical and temperate waters. Mature sea pens 
provide shelter for other animals, such as juvenile fish. Sea 
pens have growth rings, which indicate that some sea pens may 
live for 100 years or more, if the  
rings are indeed annual in nature.  
Sea pens can position themselves  
wherever they prefer, which may be  
in the path of currents. Reasoning is 
currents can ensure a steady flow of 
their chief source of food, plankton. 

 

Sea Anemones— Are poisonous, predatory 
animals living within water. It has a foot, 
used to anchor itself onto rocks or in sand, 
attached to a small sac. Within the sac is the 
mouth surrounded by tentacles. The tenta-
cles are used to catch prey and to defend 
itself by releasing toxins that causes the  
victim to become paralyzed. Clown fish, as 
seen in the picture to the left, are a species 
that are immune to the sea anemone’s sting.  

�	
����
���	
����
���	
����
���	
����
�� ����

¨ Sea pens are named after their similarities to anti que quill pens and their feather-like 
appearance. 

Left: Quill Pen 

Right: Sea Pen 
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Artifacts  
¨ Shark’s Tooth (reproduction)  
The first shark came from the Devonian period between 350 and 400 million years 
ago. This specimen is from the extinct species, Carcharodon megalodon, a relative of 
the Great White Shark. It may have grown to lengths of 40 to 60 feet, which is twice 
the size of the Great White. Its fossils are commonly found in geologic deposits of 
tropical, sub-tropical and temperate seas dating from the Miocene 
epoch, 10 to 25 million years ago. Teeth are the most commonly 
found fossil evidence of sharks since their skeleton is cartilage, 
which does not preserve well.  

 
 
 
 
 
 

¨ Bivalvia 
These hatchet-footed or 
two-shelled mollusks are 
aquatic creatures. The 
two parts of their shells 
are even along their 
hinges, where they are at-
tached. A ligament keeps 
them together and acts as 
a spring when they are 
opened and closed. Oys-
ters, muscles and clams are living bivalivia types. Most 
are bottom dwellers, but some are active swimmers. This 
fossil is from the  
Paleozoic Era,  
dominantly the Silurian  
period about 400 to 
440 million years ago.  

  

Picture Above Left: Comparison of size between Huma n, Great White 
Shark, and Carcharodon megalodon.  
Picture Above Right: Comparison of Great White Shar k and  
Carcharodon megalodon tooth.  

Above Left: Modern Day  
       Bivalvian Species 
 
Above Right: Bivalvian Fossil  

������������������������������������� ���
Can you find the “hinge” on the fossil 

provided where the Bivalvia shells 
were connected? ����
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Artifacts  

¨ Pectoperis 
A member of the Pennsylvanian fern family, 
these fossils have formed to become important 
coal beds found throughout the United States. 
The Pennsylvanian period lasted from 310 to 
270 million 
years ago.  
Today there 
are over 
20,000  
species of 
ferns, which 
can grow in a 
variety of  
habitats. 
These range 
from mountains,  
deserts, water, to open fields.  
 
¨ Porifera 
Also known as sponges (pore-bearers), they are the simplest multicellular animals. 
Sponges are so simple they lack muscles, nerves, and internal organs. They consist 
of a skeleton of needle-like spicules (made from lime or silica), through which micro-
scopic particles of food are taken from the water. This means they pump water 
through themselves and filter out food they can digest. They grow and attach them-
selves to the bottom of the sea. Porifera can vary in shapes and can reach the size of 

1/2 inch to more than 3 feet tall. Today there are 
about 5,000 known sponge species, while  
everyday new types are being identified. This  
fossil is from the Carboniferous period, 270 to 
350 million years ago.  

Above: Fern Fossil 
Left: Modern Day Fern Plant 

�	
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Ferns have a wide variety of eco-

nomic uses, such as houseplants,  
fertilizer, food, landscaping, and even 

the fossil fuel coal consists of the  
remains of ferns!!  

�	
����
���	
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The sponges humans use in the 

kitchen or shower is not derived from 
the animal porifera, but a plant  
belonging to the gourd family! 
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Artifacts  
¨ Bryozoan 
These are tiny colonial animals, which commonly attach themselves to rocks and 
shells. There are over 5,000 living species of these invertebrates, with the majority of 
them living in ocean water. Sets of muscles allow the body to be pulled into or out of a 
tubular skeleton made up of calcium carbonate. Their skeletons, which vary in size 
and shape, have numerous tiny openings, each of which is the home of a minute  
animal called a zooid. Zooids are similar to coral by consisting of a tiny sack-shaped 
body with a cluster of tentacles surrounding a mouth. Individually these simple  
animals are less than a millimeter, but millions together can reach many meters in 
size. This fossil is from the Ordovician period, 440 to 500 million years ago.  

 
 

¨ Cephalopoda 
Squids, octopus, cuttlefish, argonauts and nautilus are the living representatives of 
this group. Cephalopods have always been oceanic, marine organisms and most  
representatives of the group are agile, active swimmers with a carnivorous diet.  
Majority of cephalopodas are highly intelligent with large brains. This fossil is from the 
Silurian period about 410 to 440 million years ago.  

Above: Modern Nautilus 

Above Left: Modern Bryozoan  Above Right: Fossilize d Bryozoan 

�	
����
���	
����
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����
��� ���
cephalopods have special skin cells called chromato -

phores that change color and are used for  
communication and camouflage.  

Left: Modern Octopus 
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Artifacts  

¨ Dinosaur Egg  (reproduction)  
This egg is from Protoceratops, a member of the ceratopian dinosaurs, which left 
abundant fossils in Mongolia. They were the size of a sheep, about 9 feet in length 
and are known for their thick neck frills. These frills varied between each individual. 
The certopians were numerous and expanding when they suddenly became extinct. 
They lived during the Cretaceous period, which began about 135 million years ago.  

�	
����
���	
����
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����
��� ���
Protoceratops means “First Horned Face” 

Above Center: Dinosaur Protoceratops 

Above Left:  
Map of Mongolia 

Above Right: 
Protoceratops egg 

¨ Crinoids 
These beautiful colored animals, also known as sea lilies, live in colonies on the sea 
floor in shallow or deep water. Crinoids are known for their surface being a mouth with 
surrounding feeding arms. Some fossil forms were free swimmers, but most were 
fixed by a stem. Several hundred species exist today. The modern day species live in 
tropical and temperate zones, including both the Arctic and the Antarctic. The earliest 
forms found are from the Ordovician period, while this fossil is from the Pennsylvanian 
period.  

Above Left: Fossil Crinoid Above Center: Fossil Cri noid Stem Above Right: Modern Living 



 15 

Suggestions for Classroom Activities 

1. Fossil Digging!  
-A way to get the kids out of the classroom, but still 
learning and having fun.  Pack a picnic and take a stroll 
around a nearby park, garden, or even the playground. 
Have the students keep an eye out and search the rocks 
and soil for any remains or imprints left behind by once 
living organisms. Provide paintbrushes or other tools to 
help them dig! 
 

 
 
 
 

2. Make Your Own Fossils! 
-Use a leaf or even a small rubber bug to press into a soft putty, such as clay or  
Play-Dough. Then gently peel back the putty to see the mold or cast that the 
“organism” had left behind. The students will be able to experience first hand this type 
of fossil formation.  
 
 
 
 
 

3. Cookie Dig! 
-Each student gets their own chocolate chip 
cookie, paper plate, and toothpick. Put the 
cookie on the plate and pick out the chocolate 
chips using the toothpick. Just like a real  
fossil excavation, try not to break the chips or 
pick the cookie up off the plate. Patience is 
needed and students can eat the cookies too! 
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Name of Kit:          
 
Kit Use: 
___ Mid Tier Lesson 
___ Student Teaching 
___ Elementary Classroom (Grade Level   ) 
___ College Classroom Presentation (Class Number    ) 
___ High School Classroom (Subject Area    ) 
___ Other (        ) 
 
 
1.   Did the kit meet your needs?  Yes ___;  No ___;  Comments:      
              
               
 
2.  Was the kit easy to use and understand?  Yes ___;  No ___;  Comments:    
              
               
 
3. Is there anything not included in this kit that would be useful?  Yes ___; No ___; 
Comments:              
               
 
4. Was the printed guide easy to use and understand?  Yes ___;  No ___;   
Comments:              
               
 
5.   Was the kit in good condition?  Yes ___;  No ___;  Comments:      
               
 
6.   Would you use this kit again?  Yes ___;  No ___;  Comments:      
               
 
7.   Would you recommend this kit to a colleague?  Yes ___;  No ___;  Comments:   
               
 
8. Is there a topic that you would suggest we develop a loan kit for?  If yes, please  
include your suggestions:            
              
              
               
               
 
 

Thank you for your feedback! 

School Resource Kit Evaluation Form 


