
Comparative Vertebrate Anatomy, BIOL 021, Fall 2012 
 

LABORATORY #9: Nervous system, Squalus acanthius (spiny dogfish) 
 
1. In order to expose the brain and cranial nerves, you’ll need to dissect away the dorsal neurocranium. To do 
this, use the scalpel to carefully shave away small pieces of the cartilage. Remove small pieces and move slowly. 
The cranial nerves are very delicate. *Be especially careful around the superficial ophthalmic nerve (formed of 
branches of the trigeminal (V) and facial (VII) nerves) as it is quite superficial in its placement on the dorsal 
rostrum. Continue until the brain and cranial nerves are exposed in dorsal view. 
 
2. On one side, left or right, either push medially or bisect the superficial ophthalmic branch of the trigeminal 
as you work to expose the olfactory tract, olfactory bulb, and olfactory sac. 
 
3. Use Figure 9-3 and 9-7 (Figures 9-3 and 9-6 in the Eighth Edition) to make all identifications of the dorsal 
brain (forebrain, midbrain, hindbrain, and cranial nerves). 
 
DORSAL FOREBRAIN (TELENCEPHALON + DIENCEPHALON) 
 
1. The telencephalon includes cerebral hemispheres, olfactory bulbs, and olfactory tracts. Identify 
these. 
 
2. Caudal to the cerebrum is the diencephalon, a depressed area covered by a thin membrane called a tela 
choroidea. Identify this if you haven’t inadvertantly dissected it away already. Carefully, dissect through the 
tela choroidea to reveal the diencephalon of the forebrain. The dorsal roof is the epithalamus, Identify this. 
The lateral walls form the thalamus and the floor is the hypothalamus. These are not visible in dorsal 
view, however. 
 
DORSAL MIDBRAIN (MESENCEPHALON) 
 
1. Caudal to the diencephalon, observe the large optic lobes of the midbrain’s tectum. The tegmentum is 
ventral to the tectum and is not visible in dorsal view. 
 
DORSAL HINDBRAIN (METENCEPHALON) 
 
1. Observe the large central body of the cerebellum and the lateral auricles of the cerebellum.  
 
*Why might the cerebellum account for such a large percentage of total brain volume in chondrichthyans? 
 
2. Identify the medulla oblongata. The roof of the medulla oblongata is a tela choroidea that covers a 
large ventricle of the brain, the fourth ventricle. Dissect away the tela choroidea to reveal two longitudinal 
ridges along the ventral floor of the ventricle. These are the somatic motor columns that carry the cell 
bodies for somatic motor neurons. The grooves lateral to these are the visceral motor columns that, 
likewise, carry the cell bodies for visceral motor neurons. The somatic and visceral sensory columns 
are along the lateral walls of the ventricle and are impossible to distinguish in dorsal view. 
 
CRANIAL NERVES: 
 
1. Identify the following cranial nerves: 

terminal (“0”) nerve 
olfactory (1) nerve 
optic (II) “nerve” 
oculomotor (III) nerve 
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trochlear (IV) nerve 
trigeminal (V) nerve 
* The abducens nerve (VI) is present though is not visible in dorsal view. 
facial (VII) nerve 
vestibulocochlear (VIII) nerve 
glossopharyngeal (IX) nerve 
vagus (X) nerve 
occipital nerve 

 
VENTRAL BRAIN 
 
1. Cut the spinal cord just caudal to the medulla oblongata. Cut each cranial nerve, leaving a proximal stump of 
each attached to the braincase. Using the probe carefully reach ventral to the brain and begin to pull it 
dorsally. You’ll notice the abducens nerves extending from the ventral medulla oblongata. Cut these and 
remove the brain from the braincase. Observe the ventral surface and consider the use of a dissecting 
microscope. Use figure 9-8 to identify the structures of the ventral brain. 
 
2. Identify the optic chiasm. In sharks and most nonmammalian vertebrates, all visual information from the 
left eye is sent to the right side of the brain and vice versa. The optic chiasm and the infundibulum 
constitute the hypothalamus of the diencephalon.  
 
3. Identify the hypophysis or pituitary gland. It projects from the base of the hypothalamus and is 
homologous with the pituitary gland. It is a gland whose secreted hormones stimulate the activity of other 
endocrine glands. 
 
SPINAL CORD AND SPINAL NERVES 
 
1. Caudal to the cranium, dissect away a few centimeters of the muscles that obscure your view of the 
vertebral column. Once you reach vertebral column, use the scalpel to shave away the dorsal neural arch until 
you expose the spinal cord and dorsal roots of several spinal nerves. In order to see the ventral 
roots, in the same manner, shave away the lateral neural arches. The ventral root should be displaced 
cranially relative to its respective dorsal root. 
 
 
 
 


