
Biology 18 Spring, 2008 
 

1 

Overview of Labs 4-6 and 8-9: 
Introduction to Animal Diversity 

 

 
Textbook Reading:   pp. 670-683 in Chapter 31 and pp. 854-860 (middle) in Chapter 40  
   of Life: The Science of Biology, 8th edition 
 
Animal Tree of Life on the Internet: 
Tree of Life Web Project. 2002. Animals. Metazoa. Version 01 January 2002 (temporary). 
http://tolweb.org/Animals/2374/2002.01 
 
Tree of Life Web Project. 2002. Bilateria. Triploblasts, Bilaterally symmetrical animals 
with three germ layers. Version 01 January 2002 (temporary). 
http://tolweb.org/Bilateria/2459/2002.01.01 
 
Introduction to the Metazoa: Animals, Animals, Animals! University of California Museum 
of Paleontology.   http://www.ucmp.berkeley.edu/phyla/phyla.html 
 
Objectives: 

1) Learn the taxonomic relationships and major features of selected phyla and 
classes of animals.   

2) Study the relationship between structure and function.  In other words, how does 
the anatomy (the structure of an organism) relate to the physiology (the biological 
function) of its organs and organ systems? 

3) Understand how very different organisms can have a basic set of answers to shared 
physiological problems. 

4) Understand when similarities between structures are based on shared history 
(homology) or convergence. 

5) Obtain some experience in basic dissection techniques. 
 
Introduction: 

Over the next several labs, we will study the amazing diversity of animals.  In our 
examinations, we will observe firsthand many of the major structural features that are 
used by taxonomists to group animals into distinct phyla (see Figures 31.1, 32.1 and 33.1 
in the Life text). However, we will also examine the specific structural adaptations that 
have evolved in different animals to solve particular physiological challenges. A 
fundamental question that provides the framework for explorations of anatomy and 
physiology is “What do organisms need to do during their lifetimes?”  If we look to the 
title of this course, Adaptation and the Organism, we know that populations of organisms 
need to adapt to keep up with changing environments, new selection pressures, and 
invading new habitats.  One of the most important means of "adapting" is through natural 
selection, where individuals that are better suited to their environment will survive to 
produce more offspring than less-suited individuals. So, we know that organisms need to 
be able to reproduce to maintain the species.  However, a host of other processes need to 
occur that allow an organism to survive so that it can reproduce. 
 All animals face similar physiological challenges to their survival on a day-to-day 
basis.  Some of these challenges are as follows: 
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1) As heterotrophs, animals cannot make their own food, so they must obtain 
nutrients from their environment and excrete undigested materials.   

2) They have to exchange respiratory gases (e.g., oxygen and carbon dioxide) with the 
external environment. 

3) Animals must regulate their internal salt and water levels. 
4) Toxic metabolic wastes must be removed from their bodies. 
5) As large multicellular organisms, most animals have to efficiently transport 

materials throughout their bodies. 
6) They need to sense and respond to changes in both their internal and external 

environments. 
 
Despite the commonality of the above problems, what is especially fascinating is 

that animals have overcome these physiological challenges in diverse ways, using 
functionally-related, yet nonidentical organs. Moreover, we will see that many of the 
differences in structural adaptations are a direct reflection of the specific environment in 
which a particular animal lives. Thus, a major goal of these labs is that the “solutions” to 
various physiological problems become evident for each type of animal that we study.   
 

Many animals also need to move - to obtain resources, to elude predators, to find 
mates, and to regulate their temperature (among many other things).  Thus, it is important 
to look at the structure and function of their skeletons (internal or external) and muscles 
to gain information about past and current selection pressures on their methods of getting 
around in their environments. Some animals have adopted a sedentary lifestyle, but still 
need to have ways to perform these tasks to ultimately produce offspring. Thus, over the 
next few weeks, we will also study the ways in which selected invertebrates and 
vertebrates move about. 

 
 There is a large amount of detailed terminology and nomenclature in the animal 
diversity labs.  Thus, we suggest that students establish a basic framework upon which you 
can organize your study of this material. Asking yourselves the following questions as you 
examine each animal perhaps most easily does this: 

1) What structural and/or physiological features does the animal possess that puts it in 
a particular phylum or class?  

2) What anatomical structures are used by this animal to meet each of the 
physiological challenges listed above (including reproduction and movement)? 

3) What specific function does each organ have and how do the various organs of an 
organ system integrate to complete an overall function?  

In addition, we ask that you compare and contrast different animals by addressing these 
questions: 

1) Which characteristics of the organ systems are similar and which are different in 
different animals? 

2) How do these similarities and differences allow animals to function in different 
environments?  

3) Why might these differences (or similarities) exist? (Hint: look at the phylogenetic 
relationships between organisms.)  

Hence, paramount to your understanding of this material is an appreciation of the 
intricate relationship between the structure of a specific body part and its critical 
physiological function with respect to the environment in which an organism resides!  
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Structure of Animal Diversity Labs: 
   
 Your detailed examinations of animal anatomy and physiology will occur in Labs 
4-6 and 8-9. Labs 4-6 are focused on invertebrates. During Lab 4, you will examine 
representatives of three different phyla of worms, and you will study various mollusks and 
arthropods in Labs 5 and 6, respectively.  Labs 8 and 9 are devoted to vertebrates.  In Lab 
8, you will explore the evolution and comparative morphology of vertebrates by examining 
a variety of skulls and skeletons. The focus of this lab will thus be on movement!  Lab 9 
(which will take two weeks) will be dissection-based, in which you will examine the 
internal organs of several vertebrates. As many of the structural adaptations that you will 
examine are inside the organisms, these labs will rely upon careful and thoughtful 
dissections.   
 
PLEASE READ THE FOLLOWING HANDOUT ON ANIMAL DISSECTION BEFORE 
STARTING LAB THIS WEEK, AND REVIEW IT AS NEEDED OVER THE COURSE 
OF THE NEXT SEVERAL WEEKS.  
 

Six weeks of formal lab periods is relatively little time to study animal anatomy and 
physiology. Therefore, we will have an open-lab policy during these weeks, so that 
students can return to lab outside of formal lab hours (Tuesday-Friday, 2-5 PM) to re-
examine their specimens and also to re-study display materials. PLEASE BE 
EXTREMELY CAREFUL WITH THE DISPLAY SPECIMENS SO THAT OTHERS 
MAY STUDY FROM THEM AS WELL.   

 
We will have Zip-loc bags available in lab, in which students can store their 

individual dissected specimens. There will also be a variety of books, atlases and 
dissection guides in lab. However, to make sure that we have enough of these guides for 
students in all lab sections to use, THE ATLASES AND DISSECTION GUIDES MUST 
REMAIN IN LAB AT ALL TIMES.  Your cooperation will be much appreciated on this!  
Finally, students are encouraged to document their observations in a laboratory notebook. 
This can be done by making detailed drawings or you may bring a digital camera to lab, 
if you prefer to document your observations in this way. In addition, p. 5 of this section 
lists several Web pages, which you can visit to examine various dissected organs or 
organisms in the comfort of a computer cluster or your own room.   
 
Assessment: 
 Your understanding of the material in Labs 4-6 will be tested by two short on-line 
quizzes, which will be available at 8 AM on the Monday following Lab 4 and Lab 6 (the 
quiz following Lab 6 will be a combined quiz on both mollusks and arthropods). The Lab 7 
assessment will consist of a worksheet with questions that pertain to specimens that 
students will examine during a “field trip” to the Natural History Museum. Many of the 
questions will ask students to correlate the structure of an animal’s skull or skeleton to its 
adaptive qualities, specific movements and/or behaviors. A lab practical exam with 
questions on the soft tissues and organs of vertebrates will occur in lab the week after 
completion of Lab 9. The majority of the quiz and lab practical questions will be based on 
students’ abilities to correctly identify an organism and the particular phylum (or class) to 
which it belongs or to correctly identify an organ and the general function that it performs 
for the organism in which it is found. 
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TIPS FOR DOING GOOD DISSECTIONS 
 

 
1. Keep it wet.  As you expose the interior of your specimen, sprinkle water over it 

regularly to prevent drying. 
  
2. You cannot go backwards.  Dissection is a sequential process.  At each stage of the 

dissection, look carefully at all structures that are visible and the relationships 
between them before proceeding with the next cut.  Some structures may be hard to 
find or, like Humpty Dumpty, impossible to put back together again later in the 
dissection.  If you are going to use the dissection to instruct others, then you will want 
to be able to show them the step-by-step procedures or at least show them what has 
been removed. Identify structures before cutting. 

  
3. Blunt advice about probing.  Cutting is a relatively minor part of dissection; most 

of your time should be spent probing in a nondestructive way to find and follow 
structures.  Do not use your scalpel or dissecting needle for this or you will end up 
lacerating everything into mush.  Use blunt instruments for probing. Your fingers are 
fine; a blunt probe is best for fine structures and can be inserted into orifices to follow 
hollow organs (e.g., parts of the digestive tract) without puncturing them.  You can 
also use the blunt end of a scalpel to lift structures.  Often times preserved tissues 
become brittle -- probe with care. 

  
4. Cutting into cavities.  When it is time to cut, aim to cut just one layer at a time.  

Scissors are often the best instrument to use -- they are much easier to control than a 
razor-sharp scalpel.  Grasp the tissue with forceps and lift as you cut with your 
scissors to avoid damaging underlying structures. 

  
5. Avoid the cutting edge.  Keep all of your own body parts out of the trajectory of 

scalpels and sharp probes.  Before you cut, think of what would happen if your 
scalpel slipped and cut much deeper than you planned.  If you do wind up starting a 
dissection on yourself, see your teacher immediately for first aid supplies. 

  
6. What's this?  If you've just found a blob and you cannot figure out what it is, simply 

cut it out and take it to your friendly lab instructor, right?  Wrong!  Identification 
depends on context as much as it does on properties such as shape, size, and color, 
which vary among individuals.  The best clues to identify an organ are what it is 
attached to, contained within, anterior to, dorsal to, etc.  Do not cut structures out 
unless they obscure something else you're after (unless, of course, the goal is to 
remove the structure).  Often, cutting through the middle of a structure will preserve 
its attachments. 

 
WWEEAARR  GGLLOOVVEESS  WWHHEENN  HHAANNDDLLIINNGG  PPRREESSEERRVVEEDD  SSPPEECCIIMMEENNSS    

  

AANNDD  
  

WWAASSHH  HHAANNDDSS  WWEELLLL  BBEEFFOORREE  LLEEAAVVIINNGG  LLAABB!! 
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Biology 18     On-Line Dissections   Spring 2008 
 
 
 
Earthworm Dissection 
http://BioG-101-104.bio.cornell.edu/BioG101_104/tutorials/animals/earthworm.html 
 
Crayfish Dissection 
http://BioG-101-104.bio.cornell.edu/BioG101_104/tutorials/animals/crayfish.html 
 
Squid Dissection 
http://BioG-101-104.bio.cornell.edu/BioG101_104/tutorials/animals/squid.html 
 
Clam Dissection 
http://BioG-101-104.bio.cornell.edu/BioG101_104/tutorials/animals/clam.html 
 
Dogfish (Shark) Dissection 
http://jb004.k12.sd.us/MY%20WEBSITE%20INFO/BIOLOGY%202/ANIMAL%20KIN
GDOM/SHARK%20DISSECTION/SHARK%20DISSECTION%20HOMEPAGE.htm 
 
http://www.cumberland.k12.il.us/Schools/CHS/Starwalt%20Projects/Shark%20Web%20
Pages/vertebrate_biology_shark_dissect.htm 
 
Frog Dissection 
http://BioG-101-104.bio.cornell.edu/BioG101_104/tutorials/frog.html 
 
Virtual Pig Dissection 
http://www.whitman.edu/biology/vpd/main.html 
 
http://www.bio.davidson.edu/Courses/bio112/Bio112LabMan/cppig.html 
 
Sheep Heart 
 External Heart – Anterior (Front) View: 
 http://www.gwc.maricopa.edu/class/bio202/cyberheart/anthrt.htm 
 
 External Heart – Posterior (Back) View: 
 http://www.gwc.maricopa.edu/class/bio202/cyberheart/hartbak.htm 
 
 Internal View of Heart: 
 http://www.gwc.maricopa.edu/class/bio202/cyberheart/hartint0.htm 
 
 External and Internal Views – Photographs: 
 http://fp.dl.kent.edu/hyork/cshhrt1.htm 
 
 
  

 


