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Hissing Cockroach Lab     Name:  ___________________________________ 
 
Introduction 
 
Hissing cockroaches are a tropical rain forest species native to Madagascar.  They don’t fly, bite or spread 
diseases.  They hide in leaf litter on the forest floor and hiss when disturbed.  Hissing cockroaches have sticky 
pads and tiny hooked claws on their feet.  They can climb clean glass and can cling to irregular surfaces.  
 
Purpose 
 

 To introduce you to the LoggerPro software, probes & sensors 
 To provide practice in conducting a controlled scientific experiment 
 To examine the life function of respiration 

 
Materials 
 

*  Madagascar Hissing Cockroach *  laptop computer  *  2 Go!Links 
 

*  carbon dioxide gas sensor  *  oxygen gas sensor  *  oxygen-carbon dioxide chamber 
 

Safety 
 

 Be gentle with the cockroaches, taking care when detaching their claws from things. 
 The cockroaches CAN”T hurt you, but you can hurt them 

 
Hypothesis  
 
Briefly state the changes you expect in the oxygen and carbon dioxide gases in the chamber as time progresses 
if respiration is occurring. 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
Procedure Be attentive and listen to your teacher’s directions. 
 
1. With a partner, sign out a laptop computer, an oxygen sensor and carbon dioxide sensor.   Gather all 

other necessary equipment and return to your lab station.   
 
2. Carefully connect each sensor to a Go!Link and connect them into the two USB ports in your laptop.   
 
3. Open the LoggerPro software.  Under Experiment and Data Collection, set the program to collect one 

measurement every minute for 30 minutes. 
 
4. Carefully get one adult cockroach and bring it back to your lab area.  Carefully place your cockroach 

into the chamber.  Once your cockroach is situated, connect the two sensors into the openings in the 
chamber. 

 
5. Under Experiment press Start Collection begin your experiment.  Once group in the class will run the 

experiment without a cockroach in the chamber. 
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6. Once data collection starts, click Analyze and then Autoscale.  Please keep an eye on your experiment, 
watching the developing graphs as they appear. 

 
7. At the end of the 30 minutes, save your data to your network folder and print your data table and graphs 

making sure to include BOTH your names when the printer prompts  you for them.  Print 2 copies  (one 
for you and one for your lab partner). 

 
 
Clean Up 
 

 Disconnect and return all equipment where you found it according to your instructor’s directions 
 Carefully slide the cockroach head first from the chamber and hand carry it back to its cage 
 Wash your hands with soap and water 

 
Analysis 
 
1. Explain any evidence of respiration by the cockroach. 
 
2. Go to another pod and view data from two other lab groups that had cockroaches in their chambers.   

Does their data correspond to your results? 
 
3. What was the purpose of the set up that did NOT have a cockroach in the chamber? 
 
 
 What do we call this set up? 
 
4. How would your results be affected if you used a different sized cockroach than the one you used today? 
 Be sure to include what you would expect with a smaller AND a larger cockroach. 
 
 
 
5. How would your results be affected if you used a cockroach that was more active than the one you used 

today? 
 
 
6. How would temperature inside the chamber affect your overall results?  Be sure to include what you 

would expect at colder AND at warmer temperatures. 
 
 
 
7. According to your graph, extrapolate to determine how long it would take for your cockroach to use half 
  the oxygen that was present at the beginning of the experiment? 
 
 
Conclusion 
 
Briefly state what you have learned about respiration in living things, such as cockroaches. 
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Shark Key          Lab # ___ 
 
       

A classification system is a way of separating a large group of closely related organisms into smaller 
subgroups.  With such a system, identification of an organism is easy.  The scientific names of 
organisms are based on the classification systems of living organisms. 
 
To classify an organism, scientists often use a key.  A key is a listing of specific characteristics, such 
as structure and behavior, in such a way that an organism can be identified through a process of 
elimination.   

 
 
 
 
 
 
 
 
 
 In this investigation, it is expected that you: 

 use a key to identify 14 shark families 
 study the method used in phrasing statements of a key 

 
Procedure: 

1. Read sentences 1A and 1B of the key.  Then study Shark 1 for the characteristics referred to in 1A 
and 1B.   

2. Follow the directions in these sentences and continue with this process until a family name for 
Shark 1 is determined. 
Example:  

 If the shark has an anal fin and its’ body is not kite shaped, follow the directions of  
 1A and go directly to sentence 2.   
                                -OR- 
If the shark lacks an anal fin or has a kite shaped body, follow the directions of 1B  
and go to sentence 10. 

 Continue this process with each shark until all animals have been identified.  Write the family 
name on the line below each animal. 

 Use the figure below as a guide to the anatomical features used in the key. 
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SHARK KEY 

 
 

1. A.  Anal fin present or body not kitelike in shape……………………………………….Go to 2. 
B.  Anal fin absent or body is kitelike in shape……………………………………….....Go to 10. 

 
2. A.  Six gill slits present………………………………………………….…..Family Hexanchidae 

B.  Five gill slits present……………………………………………………………………Go to 3. 
 

3. A.  Only one dorsal fin………………………………..……………………Family Scyliorhinidae 
B.  Two dorsal fins……………………………………………..…………………………..Go to 4. 

 
4. A.  Mouth at very front of head rather than on ventral (belly) surface….Family Rhincodontidae 

B.  Mouth on ventral surface………………………………………………………………Go to 5. 
 

5. A.  Head expanded on side with eyes at end of expansion……………………Family Sphyrnidae 
B.  Head not expanded…………………………………………………………………….Go to 6 

 
6. A.  Caudal fin crescent in shape….……………………………………………….Family Isuridae 

B.  Caudal fin not crescent in shape………………………………………………………Go to 7 
 

7. A.  First dorsal fin almost half total length of body……………………….Family Pseudotriakidae 
B.  First dorsal fin normal length………………………………………………………….Go to 8 

 
8. A.  Caudal fin is as long as the entire body…………………………………….…Family Alopiida 

B.  Caudal fin is much shorter than the length of the body……………………………….Go to 9 
 

9. A.  Long pointed snout…………………………………………….…Family Scapanorhynchidae 
B.  Snout normal……………………………………………………….…Family Carcharhinidae 

 
10. A.  Snout long and lined with sharp saw-like teeth……………………...Family Pristiophoridae 

B.  Snout not saw-like……………………………………………………………………Go to 11. 
 

11. A.  Body normal, not kite-like……………………………………………………Family Squalidae 
B.  Body kite-like…………………………………………………………………………Go to 12. 

 
12. A.  Small dorsal fin present near tip of tail……………………………………….Family Rajidae   

B.  No dorsal fin present near tip of tail…………………………………………………Go to 13 
 

13. A.  Front of animal with two hornlike appendages…………………………….Family Mobulidae 
B.  No hornlike appendages……………………………………………………..Family Dasyatidae 

 
14. A.  Body normal, not kite-like……………………………………………………Family Squalidae 

B.  Body kite-like…………………………………………………………………………Go to 12. 
 

15. A.  Small dorsal fin present near tip of tail……………………………………….Family Rajidae   
B.  No dorsal fin present near tip of tail…………………………………………………Go to 13 

 
16. A.  Front of animal with two hornlike appendages…………………………….Family Mobulidae 

B.  No hornlike appendages……………………………………………………..Family Dasyatidae 
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SHARK KEY ANSWER PAPER    Name:_______________ 
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Allelopathy Lab     Name:  ________________________________   
 
 

Introduction 
 
Ecology is the study of interactions between organisms and their environment.  One type of interaction 
frequently studied by ecologists is the competition between two or more species for limited resources.  When a 
resource, such as water or sunlight, is limited, those species that need it will compete for it.  A species can 
successfully compete for resources through changing its characteristics and features over long periods of time 
(evolution).  A species can do this by either becoming better adapted for using the resource (thus depriving 
competitors of the resource) or by directly producing chemicals that interfere with its competition’s growth.   
 
Allelopathy is how one species can directly inhibit, or prevent, the growth of another species.  Chemicals 
produced by one species are released into the environment, affecting the growth or development of the other 
species.  The chemicals can slow seed germination, limit seedling growth and even poison the seedling outright.  
Allelopathy is most often seen where a habitat is crowded with plants needing the same resources. 
 
It has been suggested that the invasive species purple loosestrife may have allelopathic effects on other plants.  
This claim, however, has not been well documented in the professional literature. You will research purple 
loosestrife, determine a reasonable hypothesis based on your research and conduct an original experiment on the 
allelopathic affects of purple loosestrife. 
 
Purpose 
 

 To determine the allelopathic effects of different plant species on radish seeds (Raphanus) 
 
 To determine if purple loosestrife (Lythrum salicaria) has an allelopathic effect on other plants 

 
Materials (per 4 students) 
 
*  5 petri dishes   * 5  filter papers  *  scissors * 50 radish seeds (Raphanus) 
 
* 1 mL graduated pipette   *  distilled water  *  marker *  metric ruler  
 
* 5 mL sample of each plant extract to be tested (goldenrod, lettuce, black walnut and loosestrife)  
 
Safety 
 

 The plant extracts are not to be consumed! 
 
 Goggles must be worn throughout the Procedure portion of this activity.   
 
 Wash your hands after the lab is done. 

 
Hypothesis 
 
Working with your lab partner, conduct research (read and take notes) on the four different plant species below 
and their effect (if any) on other plants’ growth.  After you have completed your research, formulate your 
hypotheses.  Use the space on the following page to help gather your information.  Mrs. Randell has 
information on her website to help your research go smoothly (Resources, Living Environment, Allelopathy 
Lab). 
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Hypothesis (con’t) 
 
   Here’s what we found out       Here’s our hypothesis  

Goldenrod 
(Solidago) 

  

Lettuce 
(Lactuca) 

  

Black 
Walnut 
(Juglans 
nigra) 

  

Purple 
Loosestrife 
(Lythrum 
salicaria) 

  

 
***  We will use ______________________________________ as our control for this experiment. 
 
You MUST show your teacher your hypotheses & receive approval before starting the procedure!!  _________ 
                 Teacher check 
 
============================================================================== 
Procedure (working in groups of 4) 
 
1) Label each of your petri dishes with the plant extracts to be tested.  Also, label your names on the dish. 
 
2) Trace the bottom of the petri dish onto the filter paper with PENCIL!  Carefully cut out the filter paper 

and place the filter paper on the bottom of the petri dish.  It should lay complete flat. 
 
3) Using your pipette (demonstrated by instructor), place 5 mL of the corresponding plant extract into the 

petri dish.  Make sure all the filter paper is moist.  It is OK if there is a little bit of fluid not absorbed by 
the paper. 

 
 **  Be sure the extract you are using correctly corresponds to the labeled dish!! 
 
 **  Be sure to use ONLY the labeled pipette with its corresponding extract to avoid contamination. 
 
4) Place 10 radish seeds per dish on the wet filter paper.  Space the seeds out evenly. 
 
5) Being careful not to disturb the seeds, gently place the petri dishes in a location specified by your 

instructor. 
 
6) Record the number of seeds that have germinated in each dish after 5 days.  Also, compare the relative 

lengths of the hypocotyls in each petri dish. 
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Clean Up 
 

 Return all equipment as you found it.   
 Return the laptop to the cart, making sure it is plugged in for the next class. 
 Wipe down your table area and wash your hands with soap and water. 

 
Data  Create a data table below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Analysis 
 
1) Using a bar graph, graph your data.  Be sure to label all axes and to give your graph a title.   
 
2) Define allelopathy. 
 
3) Describe how allelopathy gives an organism an advantage in its environment. 
 
4) What is the only difference between the five petri dishes in your experiment? 
 
5) List four factors that must be kept the same between all of the petri dishes in this lab.  
 
6) Give two ways you could improve this experiment to achieve more accurate results. 
 
7) Based on your research, hypothesize one reason other than allelopathy why purple loosestrife is so 

quick to take over an area. 
 
Conclusion 
 
1) State whether or not your data support EACH of your four hypotheses. 
 
2) How could a farmer benefit by knowing about the allelopathic affects of some plants? 
 
Bonus 
 
Describe how the concept of allelopathy could possibly lead to eradication of an invasive species, such as 
purple loosestrife, from an area. 
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Kaibob Plateau Species Interdependence          Lab # ___ 
Modified from Lab 34-1:  The Lesson of the Kaibob 

 
 

Introduction:   The environment may be altered by forces within the biotic  
community, as well as by relationships between organisms and the physical 
environment.  The carrying capacity of an ecosystem is the maximum number 
of organisms that an area can support on a sustained basis.  The density of a 
population may produce such profound changes in the environment that the 
environment becomes unsuitable for survival of that species.  Humans can 
interfere with these natural interactions and have either a positive or a 
negative effect.   

The Kaibab Plateau in Arizona is a large area covered with evergreen 
forests and grasslands.  Rugged canyons including the Grand Canyon 
surround the plateau.  These canyons form natural barriers to the movement of 
most animals, including the deer, mountain lions, coyotes, ground squirrels, 
chipmunks, bobcats, coyotes, and wood rats. 

Mountain lions are predators that eat mostly deer.  Coyotes and 
bobcats will occasionally eat injured or weak deer, but these two predators 
depend mainly upon rabbits and small rodents like chipmunks, rats, and 
ground squirrels for food.  The rodents, rabbits, and deer eat grasses and low 
shrubs.  Deer also eat tender buds and shoots from young trees. 

 
1. Would the above populations be considered open populations (where the individuals in the 

population are free to move in and out of the area), or are they closed populations?  And why do 
you think so? 

 
 

2. Using the above information, sketch a food   3.  Place the names of the underlined 
web that includes all the underlined organisms.       organisms in the proper level of the 

              energy pyramid diagram below. 
 

 
 

Carnivores 

 
 
 
 
 

Herbivores 

 
 
 
 
 
 

Producers 
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Before the arrival of other people in the late 1800’s, Native Americans were 

the only people who lived on the Kaibab Plateau.  They killed approximately 800 
deer each year for food and for their hides.  These Native Americans seldom killed 
any predators.  During this same time, the deer population did not change greatly 
from year to year.   

A study was made of the animals on the Kaibab Plateau in 1906.  The deer 
population at that time was estimated to be about 4,000.  At that time, President 
Teddy Roosevelt made the plateau into a large game preserve.  The killing of deer 
Approximately 10,000 predators were killed between 1906 and 1939.  By 1924, the 
was prohibited.  At the same time, a campaign had begun to kill predators.  size of the 
deer herd was estimated to be 100,000.   

 
4.   Why was there such an increase in the size of the deer herd? 
 
 
 
 
5.  What effects would the size of the deer herd have upon the producers on the Kaibab Plateau?  Explain. 
 
 
 
 
6.  What effects would the size of the deer herd have upon the other herbivores on the plateau?  Explain. 
 
 
 
 
7.  In 1930, the estimated size of the deer herd was 30,000.  Why did the herd size decrease so rapidly? 
 
 
 
 
 
 
8.  Graph the size of the deer population  
      from 1906 to 1930.  Use the X-axis  
      for the years and the Y-axis for the  
      size of the population.   
      Don’t forget to 

 Create a title  
 Mark and label axes 
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9.  During what years did the natality (birth rate) of the deer exceed mortality rate of the deer?  Explain. 
 
 
 
 
 
10.  During what years did the mortality rate exceed natality rate? 
 
 
 
 
11.  How many deer might the plateau be able to support without destroying plant life?______________ 
       What is this number known as?________________________ 
 
 
12.  If you were in charge, how would you maintain the size of the deer herd that you suggested in # 11? 
 
 
 
 
 
13.  Could the same methods be used to control the size of the deer herds in Irondequoit?  ____________ 
       Explain why or why not. 
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Goldenrod Gall Size and the Food Chain   Lab # __ 
Modified from CIBT Lab by Bertino & P. Nolan 
 
Introduction: 
 The goldenrod plant can produce a growth on its stem called a gall.  This growth is really a ‘house’ 
which develops around a fly larva.  The goldenrod fly lays an egg in the plant in spring.  The stem of the 
goldenrod begins to swell.  Inside the enlarged, oval gall, a fly larva develops.  As the fly larva grows, it 
produces a plant stimulant which, in turn causes the gall to increase in size.  The size of the gall is related to 
the amount of growth hormone produced by the fly. 
 There is a species of wasp which feed on the fly larvae.  This wasp type is called Wasp #1.  It can 
lay an egg on the fly larva in the gall.  This egg develops into a wasp larva which becomes a parasite on fly 
larva and eventually kills it.  The wasp larva makes the fly pupate early in the fall instead of its normal time 
in the following spring.  The presence of a small brown pupa case indicates the presence of Wasp # 1.  As 
the egg of Wasp # 1 develops into a larva it consumes the fly larva.  If the small brown pupa case is opened, 
you will find the smaller Wasp # 1 larva inside. 

Another type of wasp, Wasp # 2, could also feed on the 
fly.  This wasp kills the fly larva directly but does not act as a 
parasite as did Wasp # 1.  The presence of a white larva, 
without hooks, indicates wasp #2.  The inside of the gall may 
contain some black fecal matter formed as Wasp #2 eats the 
gall fly larva. 

Certain beetles also could be found inside the gall.  
They also could eat the fly larva, the Wasp #1 larva or the 
Wasp # 2 larva.  The presence of a small larva with 3 pairs of 
legs located near the head of the organism indicates the 
presence of the beetle larva. 

In the winter, when food is scarce, a woodpecker or a 
chickadee might peck into the gall and eat the contents, 
whatever they might be.  The beetle, the woodpecker, and the 
chickadee all make holes into the side of the gall.  The 
woodpecker hole is the largest followed by the chickadee and 
the smallest being that of the beetle. 

 
 
Problem:  Galls come in lots of different sizes.  Let us consider why they are small, medium, or large.  

Is there any way of guessing what the contents of a gall might be based upon the size of the 
gall? 

 
Purpose: 

 In this investigation you will dissect goldenrod galls to determine the locations of the gall fly larvae 
exit tunnels and the bird-pecked holes.   

 Then you will calculate the percent of wasp and bird predation on the gall fly larvae. 
 Determine if a gall fly has a better chance of survival inside a small, medium or large goldenrod gall. 
 To observe the results of co-evolution as different species changed together over time.  
 To predict the effect of these relationships on the stability of the field ecosystem. 
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Hypothesis: 
 Does the size of a gall determine the organism present inside?   
 If so, which organisms will you expect to find in each gall size? 

 

Materials: 
 Galls of various sizes     Hand Lens  

Dissection microscope   Scalpel or Razor Blade 
 

Safety: 
Razorblades are SHARP!  Be careful not to cut yourself. 

 

Procedure: 
1. A hundred galls should first be separated into piles of small, medium or large size.  There should be 

at least 10 of each type. 
2. Divide the galls among the class members so that each student gets at least 4 – 5 galls. 
3. Using a sharp, one piece scalpel or paring knife, cut the call across the middle.  If needed, insert a 

flat blade screwdriver into the cut edge and pry open the gall carefully. 
4. Measure the diameter of the gall and record it in the data table. 
5. Using the modified key provided, identify the organism inside the gall. 

 If a gall fly larva is present, it will be white/tan and will move when gently touched.  
Determine whether the tunnel was made in the upper or lower hemisphere. 

 If a wasp pupa is present, it will look reddish brown, and will not move when touched.  An 
empty chamber is also evidence that a wasp consumed the larva 

6. There are four jars labeled fly larva, Wasp # 1, Wasp #2 and beetle larva in the front of the room.  
Place what you find into the correct jar.  It may be necessary to view the organism under the 
stereomicroscope in order to see them clearly. 

7. Complete the chart now so that you know which size gall contains which insect. 

DICHOTOMOUS KEY TO COMMON GOLDENROD GALL INSECTS 

 ========================================================================== 
 1a. Gall with white Larva . . . . . . . . . . . . . . . . . . . . . . . .2 
 
 1b. Gall without white larva. . . . . . . .  . . . . . . . . . . . . . . 3 
 
 2a. Larva with black mouth hooks. . . . . . . . . . . . . . Gall Fly Larva 
 
 2b. Larva without black mouth hooks. . . . . . . . . . . . . Wasp #2 Larva 
 
 3a. Small brown pupa case present . . . . . . . . . . . . . .Wasp #1 Larva 
  
 3b. Small brown pupa case absent W/ small worm-like larva . . . . . Beetle 

  ========================================================================== 

     Group Data Results: Gall Diameter 
(mm) 

Organism
Present 

Gall Diameter 
(mm) 

Organism
Present 
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CLASS DATA RESULTS 
Size of Gall Gall Fly Wasp # 1 Wasp # 2 Beetle Empty 

Small Gall Data 

13 mm           
14 mm           
15 mm           
16 mm           
17 mm           
18 mm           
19 mm           
Totals           

Medium Gall Data 

20 mm           
21 mm           
22 mm           
23 mm           
24 mm           
25 mm           
26 mm           
27 mm           
28 mm           
29 mm           
Totals           

Large Gall Data 

30 mm           
31 mm           
32 mm           
33 mm           
34 mm           
35 mm           
36 mm           
37 mm           
38 mm           
39 mm           
40 mm           
Totals           
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Analysis: 

1. What factor creates the different gall sizes? 

 

2. Take a look at your group’s data and compare it to the class’ data, which sized gall provided the best 
survival advantage for the gall fly?  Which data set more reliable?  Explain 

 

3. Removing hundreds of galls from an ecosystem could have a negative impact on the food web.  
Describe two different food chains that exist in the ecosystem from which these galls were removed 
and specifically describe the organisms in the food web that could be negatively impacted by the 
removal of these galls. 

 

4. What percent of the gall fly larvae in the intact galls were eaten by wasps? 

 

5. Do you think that the percent predation by wasps and/or birds might change as winter advances into 
spring?  Explain your ideas. 

 

6. Do you think predation by wasps and birds has a big effect on the population size of gall flies?  
Explain your ideas using class data. 

 

 

7. Why do you suppose woodpeckers and chickadees feed on gall fly larvae but not blue jays and 
sparrows? 

 

8. Why can you describe the gall fly larva as both a parasite and an herbivore?  What is the difference          
between the two terms? 

 

9. What do you think is the survival advantage to the gall fly larvae of making an exit tunnel?   

Conclusion 
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pH Lab      Name: __________________________________________ 
 
Introduction 
 
Substances may be acidic, basic, or neutral.   Acids and bases are aqueous solutions, meaning that they are 
mixtures of certain substances dissolved in water.  The degree of acidity or basicity can be measured by using 
the pH scale, which runs from 1 to 14.  The scale is related to the amount of hydrogen ion [H+] present in a 
given substance.   
 
Acids have the lowest pH values (less than 7) and the highest concentrations of hydrogen ions.  These hydrogen 
ions give acids their properties, such as sour taste.  Acids react with bases to form a salt and pure water.  Acids 
tend to damage living tissue by causing burns upon contact.   
 
Bases have the highest values (greater than 7) and the lowest concentrations of hydrogen ions.  Instead, bases 
have higher levels of hydroxide ion [OH-] which give bases their identifying properties, such as bitter taste and  
slippery feel.  Bases react with acids to form a salt and pure water.  Bases tend to damage living tissue by 
dissolving it upon contact.   
 
Neutral substances, which are neither acidic nor basic, have a pH of 7.  Pure water, which has a pH of 7, is one 
of the substances formed during a neutralization reaction, where an acid and a base mix together.  An example 
of a neutralization reaction is listed below: 
 

HCl        +    NaOH   H2O          +            NaCl 
    an acid  a base   water          a salt 
 
Each division on the pH scale either increases or decreases the pH of a substance 10 fold. For example, a 
substance with a pH of 5 is ten times more acidic than a pH of 6. Pure water has a pH of 7.  However, when 
pure water mixes with other substances, the pH will change.  For example, sulfates and nitrates in the 
atmosphere (from burning coal) will mix with water to form acid rain, which has a pH lower than 7. 
 

 
 

1 
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2 

Hypotheses & Data 
 
Fill in the “Substance” and “Hypothesis” columns before you begin. 
 

Substance 
Hypothesis 

 
Acid, Base or Neutral 

pH Value 
Actual 

 
Acid, Base or Neutral 

Teacher Check 

1.     

2.     

3.     

4.     

5.     

6.     

7.     

8.     

9.     

10.     

11     

12.     
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Materials 
 

* Logger Pro software  * pH probe  *Go! Link  * Water (distilled, if available) 
 

* 600 mL beaker  * Substances with varying pH 
 
Safety 
 
 *  Wear goggles and aprons to avoid skin contact with all chemicals in this lab 
 *  Report any skin contact or chemical spills to your instructor immediately 
 *  Never eat or drink in the lab room 
 
Procedure 
 
1) Unscrew the pH probe from the storage solution it is stored in.  

* LEAVE the cap attached to the probe and gently push the cap up toward the top of the probe.   
* Place the small bottle of buffer solution in the space provided on the front lab bench.   
* The probe MUST remain UPRIGHT.  Place it in the beaker provided when it is not in use. 

 
2) Plug in the pH probe to the Go! Link provided.  Plug the Go!Link into your computer’s USB port. 
 

3)  Open Logger Pro 3.4.5 (under Vernier Software in Programs).  
 

3) Remove the pH probe from the beaker and rinse the probe with water, distilled if available. 
 

4) Place the probe in the sample to be tested.  Once the value stabilizes (doesn’t change), record the pH 
value on your data table to the nearest tenth. 

 

5) Once you record your data, rinse the pH probe over the sink with water and place it back in your beaker. 
 

6) Repeat steps 3 through 5 with all of the samples to be tested. 
 

7) When all samples have been tested, rinse the probe with water and place it back in the storage solution.  
Screw the cap on tightly and place the probe back in the box in an UPRIGHT position. 

 
Analysis  (use brain and “Introduction” of this lab to help you) 
 
1. The pH scale is a measure of the concentration of which ion? 
 
2. Briefly describe why acids and bases have different pH values and properties. 
  
3. Give one  possible explanation why the pH value for the tap water was different from the pH value for 

distilled water. 
 
4. Certain microorganisms, such as bacteria, carry out a process called anaerobic respiration, which 

releases the energy from the foods they ingest.  One equation for anaerobic respiration is below: 
 

C6H12O6   2 ATP  +  CH3CHOHCOOH 
 
     Glucose (a sugar)        energy      lactic acid 
 
 Based on the pH values you have and the information above, give one possible explanation that explains 

the difference in pH values between the milk and the buttermilk. 
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5. a)  Which property of bases makes them useful in cleaning away dirt and grime? 
 

b) What types of substances are often basic? 
 

=============================================================================== 
 

The diagram below represents the pH ranges in which selected aquatic organisms exist.  
 

A solid box represents pH ranges where organisms thrive.   
 

A shaded box represents pH ranges in which conditions are less favorable, but can survive.   
 

No symbol is placed in a pH range in which that organism cannot survive. 
 

 4.0 – 4.5 4.5 – 5.0 5.0 – 5.5 5.5 – 6.0 6.0 – 6.5 6.5 – 7.0 

Yellow Perch       

Brook Trout       

Lake Trout       

Rainbow Trout       

American Toad       

Spotted Salamander       

Crayfish       

Mayfly       

Clam       

Snail       

 
6. At which pH range do the brook trout thrive? 
 
7. a)  Which organisms might signal that the pH of the lake has changed from 5.8 to 5.2? 
 

b) Explain your choices. 
 
8. a)  Define biodiversity. 
 

b)  How would a decrease in pH affect the biodiversity of the freshwater community detailed above? 
 

c)  What effect would this change in biodiversity have on the freshwater community? 
 

 d)  Give one reason why the pH of a lake would decrease. 
 
Conclusion 
 

*  Choose any four (4) of the substances you tested other than water and for each of them… 
 

a) Did you get the pH value you expected, or did the value surprise you? 
b) Will you reject or accept your hypothesis for the substance? 

 
*  Why do think pH is a useful concept to biologists? 
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Investigating Enzyme Activity    Lab#__ 
 
Background:   

Most of the thousands of chemical reactions that take place in your cells require enzymes, 
“biological catalysts,” protein molecules that speed up and regulate chemical reactions.  Each type of 
enzyme fits a specific molecule, called a substrate.  During the reaction, the substrate molecule is either 
broken apart (hydrolysis) or constructed (dehydration synthesis), but the enzyme is unaffected.”  Enzymes 
are re-used multiple times. 

Enzymes are sensitive to variations in temperature and pH.  Enzyme activity, or “Reaction Rate,” 
is typically highest over a narrow range of temperature and pH – the optimal temperature and pH for the 
enzyme. 

Enzyme activity and reaction rates decrease at temperatures and pH values outside of these optimal 
ranges, because the enzymes tend to change shape and not work as effectively.  Like most proteins, 
enzymes can be denatured, that is, permanently damaged by high temperatures and extreme pH values.  At 
low temperatures enzymes tend to be inactive, but are not permanently damaged. 

Living cells synthesize the enzyme, “CATALASE,” in order to break down hydrogen peroxide, a 
waste product of cellular respiration.  This reaction can be detected by the presence of oxygen gas, either 
as oxygen bubbles or as dissolved oxygen (DO). 
 

                                     Hydrogen Peroxide              Water                           Oxygen Gas 

H2O2                     H20 + ½ O2 
                                                     (w/ catalase present) 

 
 
Objective:  The purpose of this lab is to examine changes in the activity of the enzyme, catalase, over a  
   range of temperatures and substrate concentrations. 
 
Materials:   Enzyme Catalase (from Potato Juice)    Substrate (Hydrogen Peroxide) 
  Distilled and Tap Water     Glassware 
  Plastic pipette   filter paper disks  glass stirring rod 
  Stopwatch   safety goggles   hot plate with stirrer 
  Ring stand   computer   Go!Link cables 
  LoggerPro Software  Temperature Probes  Dissolved oxygen probes 
 
Safety: Use caution with the hot plates!  Tape the probe cords out of the way of the hot plate. 

Avoid skin and eye contact with all liquids in this lab 

Wear goggles and aprons throughout the activity 

Never eat or drink in the lab room 

Alert your instructor of any injury, no matter how minor it may seem 

 
 
Part 1:  Observing Catalase Activity 
 
Hypothesis:  Predict whether enzyme activity will be greater in unboiled (Solution A) or boiled potato  

juice (Solution B).  Also, will plain water exhibit any enzyme activity? 
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Procedure (Part 1): 
1. Add 10 ml of hydrogen peroxide to a clean 10 ml graduated cylinder. 
2. Place one paper disk on a clean paper towel.  Put 2-3 drops of Solution A (unboiled catalase 

solution) on the paper disk, and allow it to soak in for 5-10 seconds. 
3. Get ready with a stopwatch to record the reaction time.  Place the paper disk on the end of the flat 

end of a glass stirring rod.  Push the paper disk to the bottom of the graduated cylinder and start the 
time. 

4. Stop the timer when the paper disk reaches the surface of the fluid in the graduated cylinder.  
Record the time. 

5. Repeat two more times and calculate the average in the data table. 
6. Repeat the reaction again, however, this time use Solution B (boiled catalase solution) to observe 

the effect of extreme temperature on enzyme activity. 
7. Repeat the reaction again, but this time place only tap water on the paper disk to observe the 

reaction without enzyme. 
8. Record your data below, and answer the two questions before proceeding. 

 

DATA TABLE 1: 

Unboiled -vs- Boiled Catalase Activity 

Unboiled 
Catalase 

Reaction time 
(sec) 

Boiled 
Catalase 

Reaction 
time 
(sec) 

Tap 
Water 

Reaction Time 
(sec) 

Trial 1           
Trial 2           
Trial 3           
Average           

 

Analysis Questions (Part I) 
1. Compare the activity of unboiled and boiled catalase, and explain the difference. 
2. Based on your observations of the disk with the water on it, what can you infer about the 

breakdown of peroxide without the enzyme catalase? 
 

Part II – Effect of Substrate Concentration on Catalase Activity 
 

Hypothesis: Predict whether enzyme activity will be greater at low substrate (hydrogen peroxide) or  
                        high substrate concentration. 
 

Procedure: 
1. Use the average reaction time from data table 1 above for the first data collection with 10 ml of 

hydrogen peroxide and 0 ml of distilled water. 
2. Add 8 ml of hydrogen peroxide to a 10 ml graduated cylinder.  Next add 2 ml of distilled water to 

bring the total to 10 ml. 
3. Pour the diluted hydrogen peroxide into a clean reaction beaker.  Gently mix them together in the 

reaction beaker and then return the mixture to the graduated cylinder. 
4. Place one paper disk on a clean paper towel.  Put 2-3 drops of Solution A (unboiled catalase 

solution) on the paper disk, an allow it to soak in for 5-10 seconds. 
5. Get ready with a stop watch to record the reaction time.  Place the paper disk on the flat end of the 

glass stirring rod.  Push the paper disk to the bottom of the graduated cylinder and start the 
stopwatch immediately.  When the disk floats up and touches the surface of the liquid, stop the 
timer and record the time.  Your group will record data in the Group 1 column. 

6. Repeat this procedure four more times using new dilutions according to the data table. 
7. Record your data, calculate reaction rates, graph your results, and answer the two questions before 

proceeding. 
8. Interview 5 other groups to collect class data and calculate averages. 
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Data Table – Substrate Concentration and Enzyme Activity 
 

Reaction Time - Amount of Time for Paper Disk to Rise
Amount of 
Hydrogen 
Peroxide 

(ml) 

Amount 
of 

Distilled 
Water 
(ml) Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Average 

10 0               

8 2               

6 4               

4 6               

2 8               

0 10               

 
Analysis Questions (Part II) 
 

1. Summarize the effect of changing substrate concentration on enzyme activity. 
 
 
 
2. Why is it important to use 10 ml of solution for each trial? 

 
Part III – Effect of Temperature on Catalase Activity 
 
Hypothesis: Predict the optimal temperature for catalase.  In other words, what temperatures will  

produce the fastest reaction rate?  Also, what will happen to reaction rates when 
temperatures get hot? 

 
Procedure (Part III): Set up lab equipment and software in the following sequence. 
 

Equipment Setup 
1. attach temperature and DO probes to clamps on ring stand. 
2. Put 200 ml of hydrogen peroxide into a clean 600 ml beaker with a stirrer bar, and place the 

beaker on the hot plate/stirrer plate. (DON’T TURN ANYTHING ON YET!) 
3. Lower probes until tips of probes are submerged in the beaker of hydrogen peroxide. 
4. Connect temperature and DO probes to computer via Go!Link cables, and arrange cables so 

connectors won’t be in the way or get wet. 
 
Computer Set-up 
5. Start computer, start Loggerpro software.  The program will recognize both probes.   
6. Click on “Experiment,” then “Data Collection.”  Set “Length” to 25 minutes and “Sampling 

Rate” to 12 samples/minute.  Click “Done.” 
7. Click on the top graph to highlight it.  Click on “Options,” then “Graph Options,”then “Axes 

Options,” and set Y-Axis to “Autoscale.”  Click “Done.” 
8. Repeat for bottom graph. 
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Running the Experiment 
9. Turn on stirrer to lowest setting. 
10. Start data collection – click on “Collect.” 
11. Allow the temperature and DO probes to stabilize for 5 minutes. 
12. At 5 minutes, add 0.5 ml of enzyme (potato juice) to the hydrogen peroxide in the beaker. 
13. At 7 minutes, turn on the hot plate to “High.” 
14. Watch carefully!  At 9 minutes, or when the temperature probe reads 30C – whichever 

happens first – turn OFF the hot plate.  Leave the experimental set-up alone until the 
experiment automatically stops at the end of the 25 minutes. 

 
Label & Save Data 
15. Label graphs as instructed (see sample results).  Name and save your file, and print your file  

twice.  You and your lab partner both need to attach a print-out to your lab write-up. 
 
 Clean-up 

16. Carefully discard hydrogen peroxide and enzyme mixture.  Discard any enzyme.  Thoroughly 
rinse all glassware in tap water. 

17. Put 100 ml of tap into a clean 200 ml beaker, and place the beaker on the hot plate/stirrer plate. 
18. Lower probes until tips of probes are submerged in the beaker of tap water. 

 
Analysis – Part III and Overall 

1. What was the enzyme used for your experiments?  What does this enzyme do? 
 
2. What was the substrate used in your experiments?  What happened to this substrate when the 

enzyme was added to it? 
 

3. How did you measure enzyme activity in your experiments? 
 

4. Which part of the overall experiment served as a control? (In other words, what did you do to 
establish that the enzyme was in fact causing the reaction to occur?) 

 
5. Why were repeated trials important in Part I?  Estimate your experimental error compared to 

the class averages in Parts I and II  as in + or - ________ seconds. 
 

6. If another group of students used the same methods and materials to conduct the same 
experiment, what three things could cause their results to differ from yours? 

 
7. How does boiling affect enzyme activity?  Why? 
 
8. How does decreasing enzyme concentration affect enzyme activity?  Why? 

 
9. How does changing temperature affect enzyme activity?  What happens at colder 

temperatures? 
 
10. What is the optimal temperature for catalase? 

 
Conclusions – Overall Experiment 
 
 
 
 

56



57



58



59



60



61



62



63



64



65



66



67



68



69



70



71



72



73



74



75



76



77



78



79



80



81



82



83



84



85



86



87



88



89



 

90



91



92



93



94



95



96



97



98



99



100



101



102



103



104



105



106



107



108



109



110



111



112



113



114



115



116



117



118



119



120



121



122



123



124



125



126



127



128



129



130



131



132



133



134



135



136



137



138



139



140



141



142



143



144



145



146



147



148



149



150



151



152



153



154



Restriction Enzyme            Lab # __ 
 
Purpose: In this activity, you will use different restriction enzymes that cut at the following base sequence sites. 
 
Restriction Enzymes: 
 

Bam HI    GGATCC   (cuts between the G’s)    Hae III     GGCC      (cuts between the G and the C) 
        CCTAGG         CCGG 
 
Part 1:  Restriction Digestion – Restriction Digestion is the cutting up of DNA into RFLP’s by restriction enzymes.  Restriction enzymes are  

found in bacterial cells and cut up the DNA of invading viruses.  Genetic engineers have been able to isolate these enzymes and use them to cut 
DNA for various manipulations of genes. 

 
1. On the three sequences of DNA shown below, locate the gene sequence that Bam HI will cut, put a box around the bases and shade it in red. 
2. Using a dark pen or marker, draw in the line that represents the cut the Bam HI restriction enzyme makes. 
3. Count the length of each fragment of DNA in base pairs (bp). 
4. On the gel diagram shown on the back of this paper, draw in where the fragments would end up after they were run through a gel 

electrophoresis. 
 
Crime Scene DNA 
 
T A C C T T T C G G A T C C A T A T T A T A C G C A T C G G C C C G T A A T C C G G C C G T C T A G C A A A C T A C G G C G G A T C C T A C  
A T G G A A A G C C T A G G T A T A A T A T G C G T A G C C G G G C A T T A G G C C G G C A G A T C G T T T G A T G C C G C C T A G G A T G  
 
Suspect #1 DNA 
 
T A C C T T T C G G A T C C A T A T T A T A C G C A T C G G G C C G T A A T C C G C C C G T C T A G C A A A C T A C G G C G G C T C C T A C  
A T G G A A A G C C T A G G T A T A A T A T G C G T A G C C C G G C A T T A G G C G G G C A G A T C G T T T G A T G C C G C C G A G G A T G  
 
Suspect # 2 DNA 
 
T A C C T T T C G G A T C C A T A T T A T A C G C A T C G G C C C G T A A T C C G G C C G T C T A G C A A A C T A C G G C G G A T C C T A C  
A T G G A A A G C C T A G G T A T A A T A T G C G T A G C C G G G C A T T A G G C C G G C A G A T C G T T T G A T G C C G C C T A G G A T G  
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Part II.  Gel Electrophoresis 
 
Illustrate the DNA profile for the three samples in the “Gels” below by drawing the fragments in their appropriate lanes and migration points using the 
markers of known size (bp = “base pairs”) 
 
The first gel is DNA digested with Bam HI only; the second HaeIII only; and the third is DNA digested with both restriction enzymes. 
 
BamHI only    HaeIII only     BamHI and HaeIII 
 

bp marker          CS           S1            S2  bp marker          CS             S1             S2  bp marker        CS            S1            S2 
 

100      100      100 
 
 

80      80      80 
 
 

60      60      60  
 
 

40      40      40 
 
 

20      20      20 
 
 

10      10      10 
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Part III:   Genetic Screening 
 
Another use of RFLP analysis (Restriction Fragment Length Polymorphism) is diagnosis of  
genetic diseases and identification of disease carriers.  If a polymorphic region is close to the area  
responsible for a disease, they are said to be linked.  Sometimes the polymorphic region that is  
capable of being cut with a restriction enzyme is known WITHIN the gene responsible for a disease.  
 This is the case with Sickle Cell Anemia 
 
In 1978, Yuet Wai Kan and Andrees Dozy of the University of Califronia-San Francisco showed  
that the restriction enzyme Mst II, which cuts normal  globin DNA at a particular site, will not  
recognize (and therefore will not cut) DNA that contains the sickle cell mutation.  Mst II recognized  
the sequence CCTNAGG (where N = any nucleotide).  Sickle cell disease is due to a single point  
mutation in the  globing gene on chromosome 11 that changes CCTGAGG to  CCTGTGG.  

Therefore, the A to T mutation that causes sickle cell anemia also causes the loss of the 
recognition site for the restriction enzyme Mst II! 
 
Thus, the DNA from normal homozygous individuals (RR), heterozygous carriers of the trait (Rr),  
and the homozygous sickle cell patients (rr) produces different sizes of restriction fragments when  
cut the Mst II.  In Southern blot analysis, these RFLPs are detected as characteristic banding patterns,  
using a radioactive  globin gene probe. 
 
CASE STUDY:  THE JENE FAMILY 
 
James and Josie Jene have fours sons:  Jamal, Jamar, Jamone, and James Jr.  Due to the fact that both Mr and Mrs. Jene are carriers of this autosomal 
recessive condition, there is a chance that one or more of their children may suffer from this disease or be carriers. 
 
Draw a Punnett Square to illustrate the possibility of inheriting the Sickle Cell anemia from Mr. and Mrs. Jene 
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 In this activity, you will use RFLP analysis to determine which children have inherited the disease. 
 
 Part A:  Show where the Jene family’s genes would be cut with enzyme Mst II that cuts between the C’s on the CCTGAGG sequence. 
  

Name Allele 1 Allele 2 
Mr. James Jene TACAGTCTGAAGGCCTGAGGTGCA TACAGTCTGAAGGCCTGTGGTGCA
Mrs. Josie Jene TACAGTCTGAAGGCCTGTGGTGCA TACAGTCTGAAGGCCTGAGGTGCA
Jamal Jene TACAGTCTGAAGGCCTGAGGTGCA TACAGTCTGAAGGCCTGAGGTGCA
Jamar Jene TACAGTCTGAAGGCCTGTGGTGCA TACAGTCTGAAGGCCTGAGGTGCA
Jamone Jene TACAGTCTGAAGGCCTGAGGTGCA TACAGTCTGAAGGCCTGTGGTGCA
James Jene Jr. TACAGTCTGAAGGCCTGTGGTGCA TACAGTCTGAAGGCCTGTGGTGCA

 
 Part B:  Draw the DNA profiles of each family member below.  Be sure to include fragments from each of the two beta globin alleles. 
 
 bp marker  Mr. Jene Mrs. Jene    Jamal   Jamar  Jamone  James Jr. 
 
 50 
 
 40 
 
 30 
 
 20 
 
 10 
 
 
 Post Lab Analysis: 

1. Which of the Jene children will suffer from the disease Sickle Cell Anemia?  How do you know? 
 
 
2. Which of the Jene children are carriers of the disease?   Explain how RFLP analysis can be used to diagnose a carrier of sickle cell disease. 
 
 
3. Summarize the role of restriction enzymes in DNA technology. 
 
 
4.  Summarize the roles of gel electrophoresis in DNA technology. 
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DNA Fingerprinting Lab      Name:  _____________________________ 
 
 
Introduction 
 
Gel electrophoresis is a separation technology that uses gel, a substrate (like gelatin), electricity and movement.  
“Phoresis”  means “to carry across” and “electro” refers to the electricity used to “carry” fragments of DNA 
across the gel.  The partially negative fragments of DNA are attracted to the positive end of the electrophoresis 
chamber.  DNA fragments that are large get “stuck” in the gel early on.  The smaller DNA fragments travel 
farther along the gel. 
 
Of the three billion nucleotides in human DNA, more than 99% are identical among all individuals.  The 
remaining 1% that is different, however, adds up to a significant amount of code variations between individuals.  
Due to the very large number of possible variations, no two people (except identical twins) have the same DNA 
sequence. 
 
The differences in DNA from person to person are known as polymorphisms (poly = many; morphism = 
forms).  When these polymorphisms are “cut” with restriction enzymes, the resulting fragments are known as 
RFLPs (Restriction Fragment Length Polymorphisms).  The exact number and size of these fragments 
produced by a specific restriction enzyme digestion varies from person to person.  These RFLPs vary in length 
and can be separated, and their size determined, by a process known as electrophoresis.   
 
Most of the DNA in a chromosome is not used for the genetic code.  In other works, most of the DNA does 
NOT contain instructions for how to make proteins.  Because these regions are not essential to an organism’s 
development, it is  more likely that the variations in DNA from person to person occur in these non-essential 
regions.  These regions contain repeating nucleotide sequences ( i.e. GTCAGTCAGTCAGTCAGTCA) that 
repeat from 20 to 100 times, which are the strands that are cut with restriction enzymes to create RFLPs.  
 
The difference in the fragments can be quantified to create a “DNA fingerprint.”  Distinct RFLP patterns, or 
banding patterns, can be used in criminal cases to identify a person who has committed a violent crime (exact 
banding match) or to establish paternity of a child (50% banding match).  DNA fingerprints can also be used to 
track hereditary diseases passed down family lines and can be used to find the closest possible matches for 
organ transplants.  It can also be used to ascertain the level of inbreeding of endangered animals, aiding in the 
development of breeding programs to increase animals’ genetic health and diversity. 
 
* Adapted from Ward’s DNA Fingerprinting Lab Activity 2002. 

 
Objectives 
 
*  Perform the process of agarose gel electrophoresis. 
 
*  Identify the guilty suspect in a criminal investigation. 
 
Materials 
 
*  0.8% Agarose gel    *  Micropipettes   *  Heatproof gloves 
*  TBE running buffer 1X, 350mL  *  Clean micropipette tips  *  Electrophoresis chamber 
*  DNA stain     *  Goggles    *  Masking tape 
*  Staining tray    *  Aprons    *  DNA samples 
 

The DNA samples used in this activity have already been digested with restriction enzyme to save time. 
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Procedure 
 
1) Preparing the Gel 
 

*  Prepare the electrophoresis chamber as demonstrated by your instructor.   
 
*  Obtain the Agarose gel from the hot water bath.  Pour the gel into your chamber.   
 

CAUTION:  Agarose is incredibly hot.  Wear heat proof gloves, goggles and apron while pouring!! 
 
*  Place the comb into your gel on the black electrode end.  This creates the wells for your DNA. 
 
*  Allow ~20-30 minutes for your gel to set 

 
2) Load the Gel 
 
 *  Once your gel is set, remove the comb carefully from your gel. 
 
 *  Carefully add buffer into one side of the chamber until the buffer is level with the top of the gel.  Add 

    buffer to the other side until the buffer is level with the top of the gel.  Continue adding buffer   
    slowly until the buffer is ~2-3 mm above the top of the gel. 

 
 *  Use the micropipette as demonstrated by your instructor to load the DNA into the wells of your gel.  
      Micropipettes are expensive equipment, use only as directed. 
 

*  Use a fresh micropipette tip for each sample to avoid contamination.  
 
3) Establish Electrical Current 
 
 *  Place the lid on your electrophoresis chamber. 
 
  BLACK = should be at the end of the gel where your DNA samples are loaded into the wells 
  RED = should be at the other end of the gel 
 
CAUTION:   Electrocution hazard!!   

Do not plug in your apparatus without instructor check. 
Never touch live electric wires!! 

 
 *  Have your teacher check your apparatus.  Your instructor will turn on your electric current. 
 
 *  Run gel for 60- 90 minutes 
 
4) Staining/Destaining the Gel (your instructor may do this for you) 
 
 *  Carefully remove gel from the electrophoresis chamber. 
 
 *  Place gel into staining dish and add enough DNA stain to completely cover your gel.  Leave gel to 
      stain for about an hour.  Be sure to wear gloves when handling stain. 
 
 *  Rinse the gel with plenty of distilled water to remove excess stain.  Leave to destain overnight. 
 
5) Analyze your DNA Fingerprints 
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Capillary Circulation in Goldfish – “Goldfish Lab”          Lab # ___ 
 
Modified 6/09 from “Biology Investigations” Investigation #29 
 

Introduction: 
In a closed circulatory system, blood travels from the heart to all parts of the 

body by way of arteries, and returns to the heart by way of veins.  The blood vessels 
that connect the arteries and veins are called capillaries, the most numerous of all the 
blood vessels.  Various substances, such as digested nutrients, water, oxygen, and 
dissolved mineral salts, leave the capillaries and eventually enter the tissue cells.  At 
the same time, dissolved metabolic wastes such as urea leave the cells and enter the 
blood.  Eventually the wastes are excreted by certain organs in the body. 

http://static.howstuffworks.com/gif/willow/goldfish-info0.gif  The exchange of materials between the blood and the tissue cells occurs only 
through the walls of the capillaries.  As you would expect, capillaries are adapted to 
this function. 

 
Objectives:   

 Examine the webbed part of the tail of a living goldfish under the microscope to locate 
and identify blood moving through capillaries, small arteries, and small veins.   

 Estimate diameters of capillaries, small arteries, and small veins. 
 
Materials: 

 small goldfish  petri dish  absorbent cotton 
 microscope  pipette  gauze bandage 
 glass slides  glass jar  fish net 

 
Procedure:     Part A 

1. Soak a strip of bandage in water, catch the goldfish 
with the net, and lay the fish lengthwise on a slide. 

2. Wrap the bandage around the middle section of the fish 
and slide, leaving the head and tail fin exposed. 

3. Place the preparation in the petri dish and then cover 
the head region of the fish with soaked cotton. 

4. Gently spread the tail fin of the fish and cover the fin 
with another slide (or part of a slide) to keep the fin flat 
and prevent its movement. 

5. Remove the clips from the stage of the microscope and 
adjust the diaphragm to obtain the best light. 

6. Place the petri dish on the stage so that the thinnest part 
of the tail fin is directly over the opening in the stage.   

7. Focus under low power only.  Constantly turn the fine 
adjustment to focus on different levels in the thickness 
of ht fin. 

8. Every two minutes drop some water on the cotton and 
near the side covering the tail of the fish. 

Question: 
 
1.  What is the reason for step 3 in the procedure? 
 

_________________________________________________________________________________ 
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Part B: 
As you focus, you will see blocks of white material.  Disregard these.  They are blocks of tissue that support 
the webbing of the fin.  Look for the movement of blood within tiny blood vessels.  Recall that the image 
seen in a microscope is reversed and that the heart of a fish is just behind the head.  By studying the 
direction of the blood flow, you can determine whether you are viewing an artery of a vein.  Look for a 
blood vessel in which the blood cells are moving slowly and in single file.  Such a blood vessel is a 
capillary.  Study the blood vessels that lead to the capillary and the vessels that lead away from it.  
Determine which vessels are arteries and which are veins. 
 
 
 
In the space provided to the right, draw, color and label 
what you see in your field of vision on the microscope. 
 
Label the following: 

 Arteries 
 Veins 
 Capillaries 

 
Using arrows (  ) indicate the direction the blood 
is moving in each of the blood vessels you have 
identified. 
 

           200m   

          
 
Return the fish to the aquarium and clean up your work area.  
 
Questions: 
 

2. When you see the blood of the fish moving toward the head, in which direction is it really moving? 

_________________________________________________________________________________ 

3. In which type of blood vessel is the rate of blood flow fastest?   ___________________________ 

4. In which type of blood vessel is the rate of flow slowest?  ___________________________ 

5. In which type of blood vessel does blood flow in spurts?  ___________________________ 

6. In which type of blood vessel does blood flow evenly?  ___________________________ 

7. Using the diagram you have drawn above, and given the diameter of your field of vision is 200m, 
estimate the diameter of … 

Capillary        Artery 

An artery  ___________                 

A vein   ___________            

A capillary   ___________ 

 
 Notice the one-way valves in veins 
                 

 Vein 
Diagram from http://www.dkimages.com/discover/previews/940/673372.JPG 
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Conclusion and Related Questions: 
 

1. What are the functions of capillaries? 

______________________________________________ 

______________________________________________ 

2. How are capillaries adapted to carry out these functions? 

_________________________________________________________________________________ 

3. What is the advantage of having red blood cells pass through capillaries in single file? 

_________________________________________________________________________________ 

4. Most tissues have a more abundant supply of capillaries than arteries of veins.  Explain why this is 

the case. 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

 

5. What is the relationship between vitamin C and normal capillary function? 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

 

6. a. Which type of blood vessel is the most narrow?    _______________ 

b. How many cells thick is this blood vessel?     _______________ 

7. a. What type of blood vessel has the thickest wall?    _______________ 

b. How does the structure of this blood vessel help circulate blood? 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

 

8.  Which major tissue is present in arteries and veins but is absent in capillaries? _______________ 

9.  Can diffusion occur through the walls of arteries and veins?  Explain why or why not 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

     10.  In the diagram to the right, the pressure in vessel 

            B is greater than the pressure in vessel A.  Draw 

  an arrow that shows the direction of the blood flow. 

11. Is this capillary bed part of pulmonary or systemic 

circulation?  Explain your reasoning.  

_____________________________________________ 

_____________________________________________ 
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Pig Dissection        Name:  _____________________________ 
 
Introduction 
 
Pigs are placental mammals and show the distinguishing characteristics of that group.  In studying the anatomy 
of the fetal, or unborn, pig, you will see that its various organ systems are basically the same as those of 
humans.  To see the organs and organ systems discussed in this lab, you will have to do a very careful 
dissection.  It is very easy to crush or remove important structures before you recognize what they are.  You 
should study accompanying diagrams and compare the structures you see with the diagrams so that you can 
more easily identify the structures you see. 
 
Purpose 
 

 Observe the external anatomy of the fetal pig 
 Observe the organs and organ systems of the fetal pig 
 Relate what you are seeing in the fetal pig to your own anatomy 

 
Materials 
 
*  preserved fetal pig  *  dissecting tray *  razor blade  *  dissecting scissors   
 
*  string *  forceps *  dissecting pins *  gloves  *  probe *  metric ruler 
 
Safety 
 

 The chemical preservative may cause skin and eye irritation; therefore, avoid contact.   
 Please wear goggles during this activity, aprons are also available. 
 Should contact occur between the preservative and skin/eyes, rinse thoroughly with water.   
 Be careful when using sharp equipment.  Report any cuts, no matter how small, to your teacher. 

 
 
Anatomical References 
 
Label following regions on the picture below AND in your data sheet!! 
 
*Anterior *Posterior *Ventral *Dorsal *Cranial  *Caudal  *Pectoral *Pelvic 
 
 

 
Figure 1            umbilical cord 
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External Observations 
 
RINSE you pig well under running water to remove as much preservative as you can!!  Line your tray with a 
couple layers of brown paper toweling to absorb any wetness. 
 
Put on your gloves and wear them throughout this lab activity.  The Figure 1 on the first page shows the 
external anatomy of the fetal pig.  Note that the back is the dorsal side of the pig and the belly is the ventral 
side.  The head of the animal is the anterior, while the tail end of the pig is posterior. 
 
The pig has four regions.  Cranial refers to the head region, pectoral refers to the shoulder/chest region, pelvic 
refers to the hip region and caudal region refers to the end region. 
 
Pick up your pig and examine it.  You can estimate the age of the pig from its length.  Measure the pig from the 
tip of its snout to the base of its tail in millimeters.  Estimate the age of your pig using the measurements 
below.  Record this on your data sheet. 
 
 
 7 weeks = 28 mm  15 weeks = 220 mm 
 8 weeks = 40 mm  17 weeks = 300 mm (length at birth) 
 
Sexing Your Pig 
 
The sex of a pig can be determined from the external structures.  Both male and female pigs have nipples on the 
ventral surface, so the presence of nipples cannot be used to determine the sex of the pig.  In both males and 
females, the anus is located just beneath the tail. 
 
 In male pigs, the scrotal sac, which contains the testes, is located beneath the anus.  The urogential  

opening of the male is just posterior to the umbilical cord on the ventral surface. 
 
 In female pigs, the urogenital opening is beneath the anus, in a “spike-like” genital papilla. 
 
Once you record the sex of your pig on your data sheet, examine a pig of the opposite sex. 
 
Umbilical Cord 
 
The umbilical cord contains blood vessels that connect the fetus to the placenta.  This serves as a “supply line” 
that carries nutrients and oxygen to the fetus and carries wastes away from the fetus.  In the pig, the umbilical 
cord extends form the midline of the ventral surface.  Make a fresh cut through the umbilical cord by cutting a 
small portion about 1 cm off the end of the cord.  Examine the blood vessels of the umbilical cord.  The two red 
vessels are arteries and the one blue vessel is a vein.  Draw a cross section of the umbilical cord and label the 
blood vessels you see on your data sheet. 
 

Internal Observations 
 
Place the pig on its back in a dissecting tray.  Tie a piece of string around the “wrist” of one of the front legs.  
Run the string under the bottom of the dissecting tray and tie it around the “wrist” of the other front leg.  The 
string should be fairly tight, with lots of tension to it, and not loose.  Do the same with the “ankles” of the hind 
legs, making sure to pull the string under the tray and to pull it tight.  The legs should be spread apart so that 
you are able to dissect efficiently. 
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Figure 2 below shows where your incisions should be made.  In making incisions use only the TIP of your 
razor blade or your scissors, whichever works better for you.  Do NOT press down hard.  Your goal is to 
preserve the internal organs and leave them intact, not to mush them up or damage them!  Be particularly 
careful in the incision over the chest area. 
 
Begin the incision at the spot marked by the dot on line 1.  Then make the incision shown by line 2 and so on. 
 
 

 
 
The ends of the diaphragm, the muscle that separates the abdominal and chest cavities, are attached to the body 
wall.  Gently pull apart the flaps of the body wall along the long cut between the front and hind legs.  Do NOT 
lift the flap with the umbilical cord.  As you separate the flaps under the front legs, use the scissors or razor 
blade to carefully cut the ends of the diaphragm at the body wall so that the flap can be pinned down (use 
several pins). 
 
Carefully pull up the flap with the umbilical cord a slight way.  You will see the umbilical vein extending from 
the inside of the umbilical cord up through the liver, toward the head.  In order to pull up this flap, use your 
scissors to cut the umbilical vein.  Do NOT cut off the flap!  After cutting the vein, just leave the flap extending 
backward between the hind legs of the pig. 
 
Digestive System 
 
The organs of the abdominal cavity are covered by a membrane called the peritoneum.  If the membrane is still 
covering the internal organs, carefully slit the peritoneum and then use the forceps to pull it off the organs of the 
abdomen. 
 
RINSE the abdominal cavity really well with running tap water!  Drain your pig over the sink and use brown 
paper towels to soak up any excess liquid as needed. 
 
Much of the upper abdomen of the pig is filled by the red-brown liver, while the lower part is filled by 
intestines.  The other organs of the abdomen can be seen by gently moving aside the liver and intestines.  See 
Figure 3 to help you identify the pieces of the abdomen.   
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Examine the liver, both upper and lower surfaces.  Locate the gall bladder, located underneath the liver.  You 
may need to look hard and use your probe to dislodge the gall bladder from underneath the liver.  It looks like a 
green, deflated balloon.  Trace the duct that carries bile away from the gall bladder.  Follow it until it enters the 
digestive tract.  The gall bladder stores bile, which emulsifies fats into smaller droplets.  Answer the questions 
on your data sheet. 
 
When you have finished examining the liver, remove it with your scissors.  Find the stomach.  The long, 
flattened, reddish organ that lies along the outer curve of the stomach is the spleen. 
 
Find the part where the stomach and the esophagus meet.  Also find where the stomach joins the small 
intestine.  Make a cut that will open the stomach from where it meets the esophagus to where it meets the small 
intestine.  Squeeze out a portion of the stomach contents with your probe.  Answer the questions on your data 
sheet. 
 
Lift up the stomach and locate the pancreas, cutting through its covering membrane as needed.  It is a whitish 
organ that looks like a sponge.  The pancreas makes many digestive enzymes that allow the hydrolysis of many 
complex molecules into smaller ones.  Follow the pancreatic duct (tube) that attaches to the pancreas (the side 
closest to the small intestine) and follow it through to the small intestine.  Answer the questions on your data 
sheet. 
 
Examine the small intestine.  Spread apart some of the coils of the intestine and note the mesentery, a 
membrane that holds the intestine in place.  Blood vessels and nerves also run through the mesentery.  Find the 
junction of the small and large intestines.  Find the caecum, a small pouch located at the beginning of the large 
intestine, similar to a human appendix.  The lower part of the large intestine is known as the rectum.  Answer 
the questions on your data sheet. 
 

Excretory System 
 

When you have finished with your study of the digestive system, carefully remove the stomach by using your 
scissors to cut it where it joins the esophagus.  Then pull up the intestines and cut out the small intestines and 
the large intestine, leaving a short section of the large intestine showing.  Cut any attached blood vessels close 
to the intestinal walls.  Note: Be careful not to destroy the large blood vessels that lie beneath these organs! 
 

 
262



The large artery and vein that run along the midline of the dorsal surface of the abdomen are the aorta and the 
inferior vena cava.  Branches from these vessels, the renal arteries and veins, serve the kidneys.  Look at 
Figure 4, if your pig is a female, or Figure 5, if your pig is a male, to help you identify the excretory features. 

     
 
Identify the aorta and the inferior vena cava.  Locate the kidneys, the large, bean-shaped organs found against 
the dorsal body wall on either side of the abdomen.  The kidneys are outside the peritoneum, so they will 
probably be covered by a membrane.  Using your forceps, gently pull the membrane away from one kidney.  Be 
particularly careful if your pig is a female, as her ovary will be just below the kidney.  Leave the kidney on the 
other side of the body intact. 
 

On the side where the kidney is exposed, identify the renal artery and vein and the ureter, a large white tube 
that carries urine to the urinary bladder.  Follow the ureter and trace it through to the urinary bladder.  
Examine the top (head end) of the kidney.  Answer the questions on your data sheet. 
 

With your razor blade, cut through the kidney lengthwise down the kidney, as if you were cutting it open like 
you cut open a bagel.  Remove the front half of the kidney.  Draw the cut section and label it in the box 
provided on your data sheet. 
 

Before starting your study of the reproductive system, you will have to open the pelvic region of the pig.  Use 
your razor blade to make a cut slightly to one side of the midline, through the flap containing the umbilical cord, 
toward the anus.  Referring to Figure 4 above, pull back the skin, and then carefully cut through the muscle and 
cartilage of the pelvis. 
 

Reproductive System 
 

In the female pig, the small, kidney-shaped ovaries are found just below the kidneys.  However, unlike the 
kidneys, the ovaries are inside the peritoneum, and are held in place by mesenteries.  Eggs released from the 
ovaries enter the oviducts, which are twisting tubes that carry the eggs to the uterus.  The ovary also produces 
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several hormones that regulate the pig’s reproductive cycle.  The uterus, which is small in the fetal pig, is found 
along the midline of the body.  Extending from the uterus is the vagina.  The vagina and urethra share a single 
opening (the urogenital opening) to the outside of the body, anterior to the anus. 
For a female pig, refer to Figure 4 to locate the ovary.  If you cannot find it on the side where you have studied 
and dissected the kidney, look on the other side.  Remove any fat tissue that may be in the way, but be careful 
not to damage the oviduct and supporting membrane.  From the ovary, follow the oviduct to the body of the 
uterus.  Then trace the vagina toward the urogenital opening, and finally to the genital papilla on the body 
surface.  Answer the questions on your data sheet. 
 
In the fully developed male pig, the testes are located in the scrotum, a pouch found outside the body wall 
anterior to the anus.  The testes grow originally within the abdomen and go down into the scrotum as the fetus 
develops.  The openings in the abdominal wall through which the testes pass are the inguinal canals.  Sperm 
produced in the testes are stored in the epididymis, a small coiled tube that lies next to each testis.  The testes 
are also where testosterone, the male sex hormone, is produced.  The epididymis is continuous with the sperm 
duct.  The sperm duct from each testis passes upward through the penis to the outside of the body. 
 
For a male pig, refer to Figure 5 to help you identify the reproductive structures.  Carefully cut open one of the 
scrotal sacs and find one of the testes.  If the pig is too young, and the testes have not yet descended, you may 
have to follow the inguinal canals up from the scrotum to find the testes.  Identify the epididymis, which 
begins at the top or head end of the testis.  Follow the epididymis around the testis where it joins the sperm 
duct.  Follow the sperm duct upward to where it enters the urethra.   Locate the penis, which is found in the 
strip of body wall that contains the urinary bladder.  Both urine from the kidneys and sperm from the testes are 
released from the body through the penis.  Answer the questions on your data sheet. 
 
Circulatory & Respiratory Systems 
 
The thoracic, or chest, cavity holds the heart and lungs and is lined by membranes.  The chest wall and the 
surface of the lungs are covered by the pleural membranes, while the heart is covered by the pericardium. 
 
Gently pull apart the body wall of the chest along the cut you made previously.  Pin down the two flaps to the 
tray.  Carefully remove any of the pleural membrane that has not been pulled away with the body wall.  Note 
how the diaphragm forms a muscular floor for the chest cavity.  See Figure 6 below.  Answer the questions on 
your data sheet. 

 
 Figure 6 
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Lift the lungs out of the way and examine the heart, which is enclosed by the pericardium.  The upper, or head, 
end of the heart is partly covered by the thymus gland.  See Figure 7 to help you identify these pieces. 
 

 
 
    Figure 7 
Remove the thymus and then cut away the pericardium around the heart.  Lift the bottom of the heart and 
identify the inferior and superior vena cava, which enter the right atrium.  Identify the pulmonary artery 
leaving the right ventricle.  This large artery divides to form the two pulmonary arteries to the lungs a short 
distance after leaving the heart.  Try to trace these vessels.  Put the heart back in place and identify the aorta, 
which comes from the left ventricle.  Draw the picture and answer the questions on your data sheet. 
 
In pigs (and humans, too) there is a vessel called the ductus arteriosus.  This vessel serves as a shunt, or 
passageway, between the pulmonary artery and the aorta prior to birth.  In the fetus, where the lungs are not 
functioning in respiration, much of the blood bypasses the lungs.  It passes from the right ventricle into the 
pulmonary artery and then through the ductus arteriosus to the aorta.  At birth, the ductus arteriosus normally 
closes up and all the blood from the right ventricle goes to the lungs.   
 
Using scissors carefully cut the blood vessels around the heart at a little distance away from the heart so you can 
still study their relative positions.  Examine the back, or dorsal, side of the heart.  Try to identify the ductus 
arteriosus using Figure 7 above. 
 
With a razor blade, cut through the heart lengthwise, parallel to the front and back of the heart, as if you were 
cutting it open like a bagel.  You may not be able to see much detail of the internal structure of the heart.  Try to 
identify the fragile valves, which separate each atrium from its corresponding ventricle.  With the heart 
removed, identify the trachea by its cartilage-ring structure.  Find where it divides into the two bronchi, which 
enter the lungs.  Identify the esophagus, which lies under (dorsal to) the trachea.  Touch both the trachea and 
the esophagus with your probe.  Describe your observations on your data sheet. 
 
The carotid arteries and jugular veins, which carry blood to and from the head, are found on either side of the 
trachea.  Beneath them is the vagus nerve.  Nerves look like white cotton threads you sew with. 
 
Follow the trachea upwards toward the head.  Locate the thyroid gland, which lies over the trachea.  It is 
reddish brown and has two lobes, or parts.  The thyroid gland is a ductless endocrine gland, which means it 
makes chemicals called hormones, which are secreted directly into the bloodstream without the use of a duct, 
or tube.  These hormones then circulate throughout the body via the bloodstream looking their target cells they 
need to “work on”.  Find the larynx, which is at the top of the trachea.  Answer the questions on your data sheet. 
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The Head (BONUS only) 
 
Examine the head of the pig.  Open the mouth and examine the tongue, any teeth that are visible, and the back 
of the throat.  If the teeth are not visible, you will probably be able to feel them in the gums.  To view the 
epiglottis, glottis, and opening to the esophagus, use your razor blade to slit the corners of the mouth on both 
sides.  See Figure 8 below.  Also, note the hard and soft palates. 

 
Figure 8 

 
The pig has four pairs of salivary glands whose secretions are carried into the mouth by ducts.  The largest of 
these is the parotid gland, which extends from the base of the ear to the shoulder and the jaw.  Using your 
razor blade, make an incision through the skin and facial muscles beginning at the base of the ear.  See Figure 9 
to help you know where to cut.  Remove the skin and muscle layer and examine the parotid gland.   
 

 
   Figure 9 
 
The brain is the “control center” of any animal.  It is part of the pig’s nervous system, which is very similar to 
that of a human.  There is a central nervous system, consisting of the brain and spinal cord, and a peripheral 
nervous system, consisting of cranial and spinal nerves and their branches. 
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Using your razor blade, make the cuts as instructed in Figure 10 below.  Peel off the skin.  Carefully insert the 
pointed end of your scissors between the joints in the skull bones.  Then use the tips of your forceps to pull or 
break off pieces of the skull until you have opened up most of the skinned area. 
 

 
 
   Figure 10 
 
The brain and spinal cord are protected by three membranes known collectively as the meninges.  In living 
animals, cerebrospinal fluid fills the space between the two inner membranes.  In preserved specimens, the two 
inner membranes both adhere to the surface of the brain.  Cut through the meninges to expose the brain, using 
Figure 11 as a guide.  Note the right and left cerebral hemisphere (or halves), which make up the cerebrum, 
which in humans is in charge of learning, memory and thinking.  Identify the cerebellum, which is behind and 
beneath the cerebrum and coordinates motor function and helps with balance.  The medulla is beneath the 
cerebellum and is in charge of more primitive functions, such as heartbeat and breathing rate. 
 

 
 
   Figure 11 
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Fetal Pig Dissection       Name:  ________________________________ 
 
External Features Observations 
 
1. a.  My pig is a GIRL  /  BOY  because ____________________________________________________________ 
 

 ___________________________________________________________________________________________ 
 

b.  Can you use the presence of nipples to determine the sex of a fetal pig?  YES  /  NO 
 

      Why not? ________________________________________________________________________ 
 
2. My pig is __________________mm long. 
 
3. My pig is approximately ________ weeks old. 
 
4. Draw your “cut” umbilical cord here.  LABEL arteries and vein. 
 
5. What is the function of the umbilical cord in the fetal pig? 
 
 ___________________________________________________________________________________________ 
 
 
Anatomical References 
 
 
6. Label following regions on the picture below: 
 
 
*Anterior *Posterior *Ventral *Dorsal *Cranial  *Caudal  *Pectoral *Pelvic 
 
 
 
 

 
Figure 1         umbilical cord 
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Internal Features Observations 
 
Digestive System 
 
7. How many lobes (parts) does the liver have? __________ 
 
8. Describe the location and appearance of the gall bladder. ____________________________________ 
 
 ____________________________________________________________________________________ 
 
9. a) What is the function of bile? ______________________________________________________ 
 
  b) What organ is at the end of the bile duct?  ____________________________________________ 
 

c) Why does it make sense that the bile would be poured into this organ?  ____________________ 
  
 ______________________________________________________________________________ 

 
10. Describe the contents of the stomach:  ____________________________________________________  
 
 ____________________________________________________________________________________ 
 
11. Could the contents of the stomach possibly be food?  YES  /  NO 
 

 Explain: ____________________________________________________________________________ 
 
 ____________________________________________________________________________________ 
 
12. There are 2 sphincters, or rings of muscle, in the abdominal cavity; one where the stomach meets the 

esophagus and another one where the stomach joins the small intestine.   
 

Suggest a possible function of these muscle rings. 
 

 ____________________________________________________________________________________ 
 
13. a) What substances does the pancreas produce that aid in digestion?  ________________________ 
 

b) Why does it make sense that the pancreas would pour these substances into the small intestine? 
  

______________________________________________________________________________ 
 
14. What is the name of the membrane that covers the organs in the abdomen?  _______________________ 
 
15. What is another word for “duct”?  ________________________________ 
 
16. Describe the differences you observe between the small and large intestine. 
 
 Small intestine:  ______________________________________________________________________ 
 
 Large intestine:  ______________________________________________________________________ 
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17. Label the digestive organs in the diagram below: 
 
 

 
1) ______________________________________________ 
 
2) ______________________________________________ 
 
3) ______________________________________________ 
 
4) ______________________________________________ 
 
5) ______________________________________________ 
 
6) ______________________________________________ 
 
7) ______________________________________________ 
 
8) ______________________________________________ 
 
9) ______________________________________________ 
 
10) ______________________________________________ 
 
11) ______________________________________________ 
 
12) ______________________________________________ 

 
 
Excretory System 
 
18. What structure lies on top of each kidney? ____________________________ gland 
 
19. What blood vessels run on either side of the urinary bladder in the fetal pig?  ______________________ 
 
20. Describe the appearance of the urinary bladder:  _____________________________________________ 
 
 ____________________________________________________________________________________ 
 
21. Draw and label a cross-section of the pig’s kidney here. 
 

 Label the renal cortex, medulla & pelvis. 
 
 
 
 
 

22. The kidneys have a large supply of blood, as you can tell from the large blood vessels that are attached 
  to it.  Why do the kidneys require so much blood? (What is their job?) 
 

 ____________________________________________________________________________________ 
 
 ____________________________________________________________________________________ 
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Reproductive System 
 

23. Label the reproductive organs in the diagrams below 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

1.  __________________________ 5.  __________________________ 9.  ________________________ 
 
2.  __________________________ 6.  __________________________ 10.  _______________________ 
 
3.  __________________________ 7.  __________________________ 11.  _______________________ 
 
4.  __________________________ 8.  __________________________ 12.  _______________________ 
 
          13.  _______________________ 

 
24. Describe the path an egg takes from the ovary through to the female pig’s reproductive tract. 
 
 ____________________      ____________________  ______________________ 
  
25. Describe the path a sperm cell takes from the testis through the male pig’s reproductive tract. 
 
 _______________          _____________________        __________________      _________________ 
 
26. Besides sperm or egg, what type of substance is made by the gonads?  ___________________________ 
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Circulatory & Respiratory Systems 
 
27. What is the name of the membrane that covers the heart?  _____________________________________ 
 
28. What muscle separates the abdominal and thoracic (chest) cavities?  ____________________________ 
 
29. How many lobes (pieces) does the left lung have?  _____   the right lung?  _____ 
 
30. Are the lungs of the fetal pig functional?  YES  /  NO   
 
31. What is the name of the gland located just above the heart?  _________________ 
 
32. How many chambers does the heart contain?  ______ 
 
33. What role do the coronary arteries play in maintaining a healthy heart?  __________________________ 
 
 ____________________________________________________________________________________ 
 
34. Draw an external view of the heart here 

 

 
 Label Left Atrium, Left Ventricle, Right Atrium,  
 

Right Ventricle, Valves, Aorta, Vena Cava 
 
 DRAW arrow to show the path of blood through the heart 
 
 
 
35. What is the function of the ductus arteriosus in fetal mammals? ________________________________ 
 
 ____________________________________________________________________________________ 
 
36. Describe the appearance and texture of … 
 
 Trachea:  ____________________________________________________________________________ 
 
 Esophagus: __________________________________________________________________________ 
 
37. Explain the rich blood supply of the thyroid gland. ___________________________________________ 
 
 ____________________________________________________________________________________ 
 
 
BONUS 
 
In order to receive the bonus, you must correctly demonstrate to your instructor that you have completed the 
entire bonus section through a verbal “quiz” regarding your dissection, which will be administered by your 
instructor when you are ready. 
 
Teacher Check:  __________
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Conclusion   
 
1) Describe 5 similarities between the internal anatomy of a pig and the internal anatomy of a human. 
 
 *  __________________________________________________________________________________ 
 
 
 *  __________________________________________________________________________________ 
 
 
 *  __________________________________________________________________________________ 
 
 
 *  __________________________________________________________________________________ 
 
 
 *  __________________________________________________________________________________ 
 
 
2) Describe 2 advantages and 2 disadvantages of dissection in the study of animal tissues and organs.  
 
   Advantages      Disadvantages 

1)  1) 

2) 2) 

 
 
3) Discuss 3 interesting things that you learned about biology, anatomy or the pig from this lab. 
 
 1) ______________________________________________________________________________ 
 
  ______________________________________________________________________________ 
 
  

2) ______________________________________________________________________________ 
 
  ______________________________________________________________________________ 
 
  

3) ______________________________________________________________________________ 
 
  ______________________________________________________________________________ 
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