Name: ____________________________________________  Date: _______________________  Period: ______


Earthworm Dissection

Observation: External Anatomy
1. Find the anterior (front) end of the earthworm by locating the fleshy bump over its mouth. The posterior (back) end has a small hole where solid waste is expelled, called the anus. The length of the worm is made up of many tiny segments.  Remember a characteristic of the worms in Phylum Annelida is that they have segments. 
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2. About one-third of the way back from the mouth you should see a thicker and smoother section of the worm. This is called the clitellum, and it is involved in reproduction.   Worms are hermaphroditic, meaning they have both male and female reproductive organs.  Two worms will attach at the clitellum and exchange sperm and eggs.  Fertilization of the eggs takes place outside the body.  Many eggs are fertilized and deposited in the soil.
Observation: Internal Anatomy
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3. Look at the labeled picture to help you find the following features: 

· Pharynx: This is the light-colored organ just inside the mouth. Its muscular contractions pass food on down to the esophagus. 

· Hearts (or "aortic arches"): Behind the pharynx are five dark loops wrapped around the esophagus. These are the blood vessels that serve as the hearts of the worm. 

· Dorsal blood vessel: This is a dark line extending from the hearts over the top of the crop.  
· Crop: Food from the esophagus is temporarily stored in the crop. 

· Gizzard: Food comes from the crop into the gizzard, where it is ground up. 

· Intestine: The intestine is the long tube extending from the gizzard all the way to the anus. Food is digested and absorbed here. 

· Ventral Nerve Cord: With your forceps, gently push aside the intestine to view the long white nerve cord running along the length of the worm beneath it. 

· Brain:  The brain consists of a ganglion (bundle of nerves) located above the pharynx.  This helps with movement and responses to stimuli.
· Nephridia:  These are the excretory structures of the worm.  They eliminate excess water and liquid (nitrogenous) waste from the worm.  There are small white fibers located in each segment.

Grasshopper Dissection

Observation: External Anatomy
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1. Tap the exoskeleton with your fingernail.  This hard, tough material is made of chitin, a complex carbohydrate.  Insects must shed their exoskeleton (molt) in order to grow.  Examine the joints in the skeleton.  Note how they are flexible and can freely move. 

2. The exoskeleton has three parts: the head, the thorax, and the abdomen.  The large compound eye has many lenses.  The three simple eyes, are located near the base of the long, segmented antennae.

3. Observe the 3 pairs of jointed legs.  They are similar to yours in that they all have a femur (upper portion of leg), tibia (lower portion of the leg, and a tarsus (a “foot”). 

4. Pick up the large wings.  Observe the second pair underneath.  Note how light and thin they are.  The anterior pair are the wing covers.  The posterior pair are the flight wings.

5. Use the hand lens to find the spiracles, one on each segment side.  They are the openings to the trachea, the internal air passageways.  Oxygen enters in through the spiracles and carbon dioxide is released.

6. Observe the posterior of the abdomen.  If it is pointed, the grasshopper is male.  If the end is forked, the grasshopper is female.  The posterior structure is called the ovipositor, a structure used when the female deposits eggs.  

Dissection – Internal Anatomy 
1. Using the pictures, locate the following organ systems: 

a. Digestive  & Excretory system - remove some of the lateral muscles and trachea as necessary without injuring other organs. Identify the following structures in the digestive system.

i. Esophagus – moves food towards the crop

ii. Crop – stores food

iii. Stomach – digestion and most of the nutrients are absorbed here because the intestine is very small.  It is covered by an organ that secretes enzymes to help break down food.
iv. Intestine – moves undigested material to the rectum
v. Rectum – stores waste
vi. Anus – opening where waste exits
vii. Malphigian tubules – part of the excretory system.   Eliminates nitrogenous wastes and regulates water balance.
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2. Circulatory system - heart 
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The arrows represent the flow of hemolymph, which is insect “blood.”  
Insects have an open circulatory system. In insects, "blood" is in vessels (hearts & aorta) during only a portion of its circuit through the body. The remainder of its journey takes place within the body cavity.  Hemolymph does not carry oxygen and carbon dioxide like blood does in other organisms.
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3. Respiratory system - 

Tracheae are tubes that carry oxygen and carbon dioxide throughout the body.  Tracheae open to the outside through small holes called spiracles. Spiracles open into large tracheal tubes. These, in turn, lead to ever-finer branches. The branches penetrate to every part of the body to provide it with oxygen and get rid of carbon dioxide.
4. Nervous system - brain, nerve cord
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The ventral nerve cord runs the length of the animal in the lower part of its body. Grasshoppers are segmented animals, and each segment is controlled by its own ganglion (group of nerves).   

Some ganglia, such as the brain, contain a particularly large number of neurons. In insects this is mainly because the brain has to deal with the sensory information coming in from the eyes and antennae.  In fact, although the brain has some overall control over the animal, the rest of the central nervous system can do quite well without the brain being present at all. It is a rather gruesome fact that you can cut the head off an insect, and the rest of the body can walk, fly, mate and generally carry on apparently as normal (at least for a while...).
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8. Reproduction & Development
The sexes of the grasshopper are separate.  Females lay eggs.
Grasshoppers undergo simple or incomplete metamorphosis in which development proceeds from an egg to nymphs (which usually look like the adult, except for underdeveloped wings) to an adult.   
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Other insects such as butterflies, beetles and flies undergo complete metamorphosis.  Here development proceeds from the egg to a larva, which is usually wormlike and does not resemble the adult insect.  

When full-grown, the larva transforms into a pupa, then finally the adult.  The pupal stage is needed to develop the wings and other appendages such as antennae. 

Frog Dissection

Observation: External Anatomy
1. Place a frog on a dissection tray. On the outside of the frog’s head are two external nares, or nostrils; two tympani, or eardrums; and two eyes, each of which has three lids. The third lid, called the nictitating membrane, is transparent. 
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2. Examine the muscular hind limbs.  Examine the webbing on the feet.  These are beneficial adaptations that allow the frog to leap large distances and to swim quickly through the water.

3. To determine the frog’s sex, look at the hand digits, or fingers, on its forelegs. A male frog usually has thick pads on its "thumbs". 
4. Turn the frog on its back and pin down the legs.  Look for the opening to the frog’s cloaca, located between the hind legs.  You will be making a classic I incision.  Make a midline incision from the cloaca up to the neck of the frog.  Use scissors to cut through bone in the thoracic (chest) cavity.  Make an incision from armpit to armpit and from hip to hip.  
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5. Remove a piece of the frog’s skin from the muscle.  Observe the underneath of the skin.  Notice the abundance of blood vessels. 

6. If your frog is a female, the abdominal cavity may be filled with dark-colored eggs. If so, remove the eggs on one side so you can see the organs underlying them.   Your teacher can point these out.

7. Identify the following organs using the diagram below:

a. Heart – has 3-chambers, two atria and one ventricle.  Oxygenated blood from the lungs and deoxygenated blood from the body enters the two atria.  This blood then goes into the ventricle that pumps the blood to the rest of the body.  Blood flows away from the heart in arteries and then into capillaries.  Capillaries are very small so oxygen can easily move across them into the tissue.   There are also many capillaries, so they cover a greater surface area to deliver more oxygen.   Blood returns to the heart in veins.
b. Kidneys – These are laying on the back wall of the frog.  You need to move the other organs aside to see these.  The kidneys are part of the excretory (urinary).  The kidneys filter the blood of metabolic wastes.  The waste (urine) is stored in the bladder, and is eventually released out of the body through the cloaca.

c. Lungs – These are on either side of the heart.  They are used in respiration.  Oxygen enters in the lungs through the nares and carbon dioxide exits.  Gas exchange is also achieved through the frog’s moist skin.  The walls of the lungs are filled with capillaries.

d. Digestive organs:  

a. Esophagus – moves food to the stomach

b. Stomach – breaks down food into smaller pieces

c. Small intestine – Some break down of food occurs here but it mainly absorbs nutrients.  The nutrients go through the wall of the small intestine into a thin tissue (mesentery) that holds the small intestine together.  This mesentery is filled with blood vessels.  Why????  The lining of the small intestine is also filled with tiny finger-like projections called vili.  This increases the surface area of the intestine so more nutrients can be absorbed.
d. Large intestine – absorbs excess water and compacts the waste
e. Cloaca – where waste exits
f. Accessory organs:

1. Liver – produces bile

2. Gall bladder – stores the bile.  Bile helps break down fats.

e. Reproductive organs:

a. Males have testes and females have ovaries.  Frogs undergo external fertilization.  This means the female lays many eggs in the water and the male spreads sperm over them.  
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 Fetal Pig Dissection

Observation: External Anatomy
1. Observe the skin of the pig.  It serves many functions but the primary function is it is the body’s first line of defense against harmful substances. 

2. Observe the snout with two openings called the nares. Air passes through the nares and eventually goes into the lungs.  The snout is tough for digging.  

3. Each eye has an upper and lower eyelid, as well as a third eyelid, the nictitating membrane.  This was also found in the frog.  The nictitating membrane helps to clean and moisten the eyes. If you look into a mirror, you can see a small vestige of the nictitating membrane present in the inner corner of your own eye.

4. Along the midline of the abdomen is the umbilical cord, which attaches the fetus to the placenta. The placenta is the interface between the circulatory systems of the mother and the fetus.  Within the umbilical cord is the umbilical vein and two umbilical arteries these help to carry blood rich in food and oxygen from to the fetus and remove waste.

5. Identify the following organs using the diagram below:
A. Heart has 4-chambers, two atria and two ventricles.  The four chambers prevents oxygenated and deoxygenated blood from mixing, so oxygenated blood is going to the body and deoxygenated blood is going to the lungs to get oxygen.  The two upper chambers of the heart, are the atria.  The atria receive blood from the veins.  The two lower, very muscular chambers of the heart are the ventricles that receive blood from the atria and provide the force to pump blood to the lungs and the rest of the body.  There are two circuits that blood flows through in mammals.  One is the pulmonary circuit, which pumps blood to the lungs.  The second is the systemic circuit, which pumps blood to the rest of the body.
B. Kidneys & Bladder – The excretory system of the fetal pig is very similar to the frog.  The kidneys are situated against the back wall and lead to the ureter, which transports liquid waste from the kidney to the bladder.  The bladder is a temporary storage pouch for the urine.  The urethra carries the urine from the bladder to outside the body.
C. Lungs – These are on either side of the heart.  They are used in respiration.  Oxygen enters in the lungs through the nares and carbon dioxide exits.  The lungs are filled with capillaries (part of the circulatory system) so oxygen can go from the lungs into the blood and to the rest of the body.  The fetal pig also has a diaphragm that is a muscle that helps with breathing.
D. Digestive organs:  

· Esophagus – moves food to the stomach
· Stomach – breaks down food into smaller pieces

· Small intestine – Some break down of food occurs here but it mainly absorbs nutrients.  The nutrients go through the wall of the small intestine the mesentery that holds the small intestine together.  This mesentery is filled with blood vessels.  Why????  The lining of the small intestine is also filled with tiny finger-like projections called vili.  This increases the surface area of the intestine so more nutrients can be absorbed.

· Large intestine – absorbs excess water and compacts the waste

· Accessory organs:

· Liver – produces bile

· Gall bladder – stores the bile.  Bile helps break down fats.

E. Reproductive organs:  Males have testes and females have ovaries.  Pigs, like all mammals, undergo internal fertilization.  Also, like most mammals, pigs give birth to live young, as opposed to laying eggs.  The young develop inside the mother and are nourished by a placenta.  This allows the offspring to grow and develop to a more advanced stage before being born.  Another trait of mammals is that after birth, the young are fed by milk produced by the mother. 
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Animal Comparative Anatomy Dissection Lab

Student Lab Sheet

The following are necessary life functions for all living things.  Use them to indentify how different structures in each organism accomplishes these tasks.
· Transport: moves materials throughout the organism

· Excretion: removal of nitrogenous wastes

· Regulation: Maintains homeostasis and helps the organism respond to changes in the environment

· Respiration & gas exchange: exchange of oxygen and carbon dioxide

· Nutrition & digestion: breakdown of food

· Reproduction & development: production and growth of offspring

	Earthworm
	Grasshopper

	Body Part
	Life Function
	What does body part do?
	Body Part
	Life Function
	What does the body part do?

	Pharynx & esophagus
	
	
	Esophagus
	
	

	Crop
	
	
	Crop
	
	

	Gizzard
	
	
	Stomach
	
	

	Intestine
	
	
	Intestine
	
	

	Aortic arches
	
	
	Aorta & hearts
	
	

	Nephridia
	
	
	Malphigian tubules
	
	

	Moist skin
	
	
	Brain & ganglia
	
	

	Ganglia & nerve cords
	
	
	Spiracles
	
	

	Clitellum
	
	
	Tracheae
	
	


	Frog
	Pig

	Body Part
	Life Function
	What does the body part do?
	Body Part
	Life Function
	What does the body part do?

	Esophagus
	
	
	Esophagus
	
	

	Stomach
	
	
	Stomach
	
	

	Small intestine
	
	
	Small intestine
	
	

	Large intestine
	
	
	Large intestine
	
	

	Heart
	
	
	Heart
	
	

	Kidneys
	
	
	Kidneys
	
	

	Lungs
	
	
	Lungs
	
	

	Moist skin
	
	
	Diaphragm
	
	


Conclusions and Discussion
Earthworm questions:

1. Why do worms lay so many eggs in the soil?
2. Why would it be beneficial for the earthworm to have both male and female reproductive organs?
Grasshopper Questions:

1. Can you drown a grasshopper by holding its head underwater?  Explain.
2. Explain what an open circulatory system is.  Why would this type of system not work in larger organisms?
3. Explain why complete metamorphosis would be beneficial to the survival of a species.
Frog Questions:

1. What is an adaptive advantage for the eyes and the nares to be on the top of the head of a frog?  Hint:  Think about where some frogs spend a lot of their time.
2. There is an extensive pattern of blood vessels on the underside of the frog's skin.  What function does frog and earthworm skin have that ours lacks?  What type of environment must they live in?
3. The frog’s lungs are extremely small in comparison to the heart (unlike in us and the pig).  What are the reasons for this size difference?  
4. During one mating of frogs, the female lays some 2,000 to 3,000 eggs in water as the male sheds millions of sperm over them. Why would a female lay so many eggs?

Fetal Pig Questions:

1. A frog heart has 3 chambers and a fetal pig has four chambers.  Explain which heart is thought to be more efficient and why.  
2. The inner surface of the small intestine is covered by many finger-like projections known as villi.  What is the main function of the small intestine and how do the villi help the small intestine work more efficiently?  

3. Why is there an abundance of blood vessels attached to the small intestine within the mesentery?  Explain in terms of the function of the small intestine.
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