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Class Amphibia: Frog dissection Lab
Northern Leopard Frog Rana Pipiens
(Lab compiled from Dynamics of Life by and web sources)
Purpose: To observe characteristics that identifies the frog as an amphibian

Objectives:

· Examine the frog and relate the structures to their functions 

· Determine how the frogs characteristics enable it to live
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Materials
· Frog

· Dissecting kit

· Text book

Procedure: External anatomy 
Part A: Dorsal structures

1. Spread out the frog on the dissecting pan, ventral side down. Measure the length of your frog. Describe the appearance of your frog. Locate the following structures: eyes, nictitating membrane, nostrils, tympanum, thumb (enlarged in the male), forearm, hind leg and webbed hind foot. 

2. The bulging eyes of most frogs give them a panoramic view. When a frog swallows food, it pulls its eyes down into the roof of its mouth, this helps push the food down its throat.

3. Diagram #1: Draw a diagram of the external dorsal view of the frog. Label the structures noted above. Noting whether it is a male or female by the thumb structure. Place the correct number of toes on the fore and hind legs

Part B: Ventral Structures

1. Turn over the frog to examine the ventral side. Locate the throat, thorax and abdomen. If your frog is male it will have well developed thumb pads.
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Part C: The Mouth

1. With the frog’s ventral side up, pry open the lower jaw.

2. Caution: always be careful when using scissors. With the dissecting scissors, cut the jawbone at the corners of the mouth on either side so that it will remain open. Dissecting pins can be used to hold the mouth open as wide as possible.

3. Find the Eustachian tubes. Probe with your dissecting tool to see where they lead.
4. If your frog is male, below the Eustachian tubes are the vocal sacs that amplify the male mating call. Locate and identify the following parts: tongue, point of attachment of the tongue, vocal sac openings, openings of Eustachian tube, vomerine teeth, maxillary teeth, internal nares (nasal tubes) eye bulges, palate, and glottis.

5. Diagram #2: Draw and label a diagram of the frog mouth put all of the structures you have identified.

· External Anatomy Questions
1. Describe the appearance of frog. Measure the total length of your frog in cm. 

2. Does the frog exhibit countershading? Why is countershading, and other coloration patterns, an adaptive advantage for the frog?

3. How do the position of frogs eyes compare to those in humans? 

4. How is the positioning of the frogs eyes an adaptive advantage for the frog?
5. The point of attachment of the frog’s tongue considered an advantageous adaptation. Why?

6. Which way do the vomarine teeth point? A frog does not chew its food. What do the positions of its teeth suggest about how the frog uses them? 

7. The nictitating membrane is a clear membrane that is attached to the bottom of the eye. How does it help the frog while underwater? 

8. Is the frog’s skin scaly or slimy? What are the functions of the skin?

9. Count the number of digits on the forelegs and on the hind legs. How many do you find on each? Are the toes webbed?

10. How do the frog’s powerful hind legs help it to fit into a life both in water and on land?

Procedure: Internal frog anatomy
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Part A: Removing the Skin

1. Caution: as you cut, keep scissors pointed up, or scalpel point moving away from you. Place the frog in the dissecting pan with the ventral side up, with a scalpel or scissors, carefully cut along the midventral line of the frog from the anus to the chin. 
2. Cut the skin around the frog’s wrists and ankles. From the wrists and ankles, cut up the inside of each leg until you meet the original cut.

3. Make a cut encircling the neck, cutting only through the skin.

4. Use forceps to peel the skin from the body. Proceed carefully, cutting the skin from the muscles wherever it does not come off freely.

5. When it has been completely skinned, spread the frog out in the dissecting pan, ventral side up. 
Part B: The Respiratory and Circulatory Systems

Air is drawn into the mouth by expansion of the throat. The external naresclose, then the throat muscles contract and air is forced into the lungs through the glottis. Air is expelled as the nares remain closed, the throat expands, and the air enters the mouth again from the lungs. The glottis closes, the nares open, and the throuat contracts, forcing the air out through the nares.

1. Using a scalpel, cut the ventral muscle wall from the anus to the throat. Be careful not to cut too deeply or you will damage the internal organs.

2. Make a lateral cut from shoulder to shoulder and down either side. Finish making a square, as in the diagram, so that the chest and abdominal muscles can be removed completely and the bones in the shoulder girdle can be moved out of the way. This will expose the coelom. If you have a female frog, the body cavity may be filled with masses of black eggs if this is the case, remove them and proceed with the investigation.

3. Locate the following parts on your frog, larynx, right and left lung, heart. The three chambered heart is covered by a membranous sac. Remove it with the scissors to find the right and left atria, and the ventricle. 

4. Lift the stomach and find the spleen, a round organ. The spleen filters the blood, taking out improperly functioning red blood cells.

5. Diagram # 3 Draw internal view of the frog. Larynx, right and left lung, heart and spleen.
Part C: The Digestive System

1. Locate the esophagus. Pass the probe into the stomach. You may reach a constriction at the end of the stomach before the large intestine. This is the pyloric sphincter that regulates the amount of food that passes into the small intestine. The large intestine, or colon ends in the rectum which opens into the cloaca. The digestive, reproductive and excretory systems all open into the cloaca.

2. Locate the liver. Lift the lobes and locate the gallbladder. The gallbladder stores bile that is secreted by the liver. Bile aids in the digestion of fats.

3. Locate the pancreas, it produces digestive enzymes. It is found lying in a membrane between the stomach and the duodenum.

4. Draw and label on Diagram # 3 the following structures: stomach, pyloric sphincter, small intestine, and large intestine. Also draw the liver, pancreas, gall bladder, these organs are accessory to main digestive system

5. Remove the small intestine from the body cavity and carefully separate the mesentery from it.  Stretch the small intestine out and measure it. Record the measurements below in centimeters.
Part D: The Urogenital System

1. Locate the cloaca, the posterior body opening. Upward from the cloaca are the oviducts. The oviducts in the female are quite large and easily located. The oviducts in the male are vestigial and, therefore greatly reduced in size.

2. Under the oviducts are the kidneys, which lie on either side of the spinal column. Posterior to each kidney is a tube, the ureter, which connects the kidney to the cloaca. The urinary bladder is attached to the cloaca.

3. The ovaries, in the female, and the testes, in the male, are located close to the kidneys

4. The fat bodies are the fingerlike projections that are attached to the ovaries and testes.

5. On Diagram # 3 Label all the parts of the urogenital system of the frog.

Part E: The Brain

1. Place frog dorsal side up. Insert scissors at the base of head and remove skin from the head

2. Find where the frog head bends and cut across the spinal cord in the region of the neck.

3. Locate the spinal cord enclosed within the vertebrae.

4. Use your forceps to remove the bone above the spinal cord and work forward until you have reached the nostril area. The brain will now be exposed. Use the attached figure below and locate the olfactory lobes, cerebrum, optic lobe, cerebellum and medulla oblongata.

· Internal Anatomy Questions
1. What muscles are the largest and why?

2. What if anything did you find in the frogs stomach? Describe the interior texture of the stomach.

3. Compare the length of your frog to the length of the small intestines. Why do you think they are different?

4. Which parts of the frog’s nervous system can be observed in its abdominal cavity and hind leg? 

5. The abdominal cavity of a frog at the end of hibernation season would contain very small fat bodies or none at all. Why? 
6. After examining the heart, why are the walls of the ventricle thicker than the walls of the atria?
7. After examining both external and internal anatomy. What is the sex of your frog and how could you tell, name two ways.
List the structures; state what they are, where located and give their functions
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Vomarine teeth

b. Maxillary teeth

c. Internal nares

d. Eustachian tubes

e. Glottis

f. Esophagus

g. Tongue

h. Tympanic membrane

i. Nictitating membrane

j. Peritoneum

k. mesentary

l. Stomach

m. Pyloric sphincter

n. Small intestine (duodenum and ileum)

o. Large intestine (colon)

p. Cloaca 

q. Fat bodies

r. Liver

s. Gall bladder

t. Esophagus

u. Pancreas

v. Spleen

w. Cerebrum

x. Olfactory lobes, 

y. Optic lobe

z. cerebellum

aa. medulla oblongata

ab. Spleen

Analysis Questions

1. In what ways is the frog similar to other vertebrates? How is it different?

2. Which structures provide evidence that the frog has a partially aquatic life style?

3. What are some of the major amphibian characteristics that the frog exhibits?

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. How do these large numbers relate to the frog’s fitness for life in water?

5. Sequence the passage of food in frog from the time it swallows a bug to the time it expels its remains.

Post Lab Questions:
6. The membrane that holds the coils of the small intestine together is called ______________.

7. This organ is found under the liver, it stores bile:  ______________________

8. The organ that is the first major site of chemical digestion:  ____________________

9. Eggs, sperm, urine and wastes all empty into this structure:  ___________________

10. The small intestine leads to the:  ____________________

11. The esophagus leads to the:  _______________________

12. Yellowish structures that serve as an energy reserve:  ____________________

13. After food passes through the stomach it enters the:  ____________________

14. The first part of the small intestine (straight part):  _______________________; the second part is called the _________________. 

15. The membrane that covers the organs:  ______________________

16. The large intestine leads to the __________________

17. Organ found within the mesentery that stores blood:  _____________________

18. The largest organ in the body cavity:  _______________
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Identify the organs on the frog below

A. _________

B. _________

C. _________

D. _________

E. _________

F. _________

G. _________

H. _________

I. _________

J. _________

K. _________

L. _________

M. _________

Identify the parts of the frog brain

A. __________

B. __________

C. __________

D. __________

E. __________

F. __________

Please Note: Do not write procedure, do the procedure. All questions are collected in separate question sections below. Write all vocabulary and questions in notebook.








