Lab - Animal Skull Identification
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INTRODUCTION:

Animal skulls can tell us many things about critters and how they survive in their natural environment.  A few relatively simple observations of an animal’s skull can tell us what the animal ate, whether the animal was a predator or prey, and which senses were most important to the animal’s survival.

As an example, think of two different types of animals like a mountain lion or a deer.  Lions need to have sharp teeth and claws to help catch prey.  Their eyes are in the front of their head to help them judge distance very well.  Deer eat grass, so they need flat teeth.  They also need to be able to run fast to escape from predators such as the lion and they have their eyes on the sides of their heads so they can see a wide range without turning their heads.  (Quickly turn your head quickly from left to right and you can hopefully see that this might not be a good way to run when watching our for predators!)

So, the basic attributes of carnivores are that they eat meat, have sharp teeth and claws, and their eyes are directed forward; while the basic attributes of herbivores are that they eat plants, have flat teeth and feet for running, and their eyes are directed to the side.

PURPOSE/OBJECTIVE:

1. Compare and contrast the characteristics of carnivorous, herbivorous, and omnivorous skulls.

2. Compare and contrast the characteristics of predator and prey skulls.

3. Analyze the attributes that best contribute to an animal’s ability to survive, with special attention paid to skull characteristics.

MATERIALS:

Use the following website for your investigation:

http://www.d91.k12.id.us/skyline/teachers/robertsd/skulls.htm
PROCEDURE:

1.  DENTITION (TEETH):

For millions of years, feeding and chewing have acted as one of the primary shapers of the skull.  The teeth in an animal skull can tell us whether the animal was a carnivore (meat eater) herbivore (plant eater), or an omnivore (everything eater).

a.  In the skull collection, find an herbivore skull and describe the type of dentition you see.


b.  In the skull collection, find a carnivore skull and describe the type of dentition you see.


c.  How do the dentitions of the two animals differ and why do you think it is so.


d.  Do you see evidence for carnassial teeth (incisors and canines used for cutting/tearing flesh) in any of the skulls?  How do these teeth help an animal with chewing?


e.  Now check the skull of an omnivore (bear) and compare and contrast the 

dentition of the omnivore with that of the carnivore and the herbivore.


2. EYES (ORBITS):

The size of the orbits (eye sockets) in relation to the overall size of the skull is generally proportional to the sharpness of the animal’s eyesight.  In other words, the larger the orbits, the better the eyesight of the animal.  As an example, mountain lions and most cats have very large orbits and very acute vision.  The large eyes of cats, and many other nocturnal animals, play a role in their keen night vision.

a.  Look at the following skulls and describe the eye sockets of each:

	Moose


	Bobcat
	Badger


3. NASAL PASSAGES

The relative size of the nasal passage in a skull is an indication of the animal’s sense of smell.  The thin bony structures inside the nasal passage (nasal turbinates) provide the framework for membranes which sense odor.  The greater the size of these structures the greater the sense of smell.  The short nasal passages of cat skulls tell us that cats do not have a very good sense of smell when compared with many other animals and rely more on other senses to locate prey. Conversely, the long nasal passage of a coyote indicates that coyotes have a very keen sense of small and that this sense is important to the coyote’s survival.

a.  Look at the following skulls and describe the nasal passages and perhaps their importance to the survival of the animal:

	Lynx


	Elk
	Human


4. AUDITORY BULLAE

The auditory bullae (“bully”) are the bony portions of a skull that encase structures of the inner and middle ear.  In general, the larger, the more inflated this structure, the greater the sense of hearing.  Cats have comparatively large, inflated auditory bullae and very acute hearing.  Although their hearing is much better than a human’s, deer and elk have a relatively poor sense of hearing when compared to that of a cat.

a.  In the space below, describe the auditory bullae and compare the skulls and the importance of hearing to the following animals:

	Grizzly Bear


	Rockchuck
	Horse


5. PREDATOR AND PREY

Predators are always carnivores or omnivores, whereas prey may be carnivores, herbivores, or omnivores.  Besides teeth, there is another skull characteristic that is very useful in determining predator/prey classification.  This is the location of the orbits.
Most all predators have the eyes located in a forward position on the skull.  Forward eye placement provides the animal with a greater degree of binocular vision.  Binocular vision means that both eyes focus on an object providing the animal with a greater ability to judge distance (depth perception).  Binocular vision is an advantage when attacking prey and an important element of the predator’s survival.

Herbivores are strictly prey animals and most have orbits located on the side of the skull.  This placement limits binocular vision, but enhances the animal’s field of view or peripheral vision.  These herbivores have monocular vision, which means that they can see an object with only one eye.  With monocular vision, each eye has a field of view of almost 1800.  Therefore, by using both eyes, these animals have almost a 3600 field of view.  This field of vision provides the animal with a greater ability to locate predators and is an important element of their survival.  In some herbivores, there is some overlap in the field of view and these animals may have partial binocular vision.

a.  In the space below, check out the following animal skulls and describe the placement of the sockets.  Determine if they are predators or prey based on this feature:

	Silver Fox

                   Predator or Prey
	Domestic Goat

                          Predator or Prey
	Ermine

                          Predator or Prey


b.  Now, putting all the information you have learned together, take a look at the following skulls and complete the table below.  See if you can come up with a basic description of the animal belonging to the skull.

	Skull


	Teeth

(dental formula)
	Hearing

(relative size of auditory bullae)
	Smell (relative size of nasal passage)
	Eyesight

(relative size of orbits)
	Eye placement (forward/side – (predator/prey)
	Description of Animal

	Badger


	
	
	
	
	
	

	Black Bear


	
	
	
	
	
	

	Coyote


	
	
	
	
	
	

	Cow


	
	
	
	
	
	

	Wolf


	
	
	
	
	
	

	Marten


	
	
	
	
	
	

	Pronghorn Doe


	
	
	
	
	
	

	Fisher

(female)


	
	
	
	
	
	

	Mule Deer Buck


	
	
	
	
	
	

	Llama


	
	
	
	
	
	



































