
Comparative Vertebrate Anatomy, BIOL 021, Fall 2012 
 

LABORATORY #11: CARDIOVASCULAR SYSTEM, Squalus acanthius (spiny dogfish) 
 
1. Extend a ventral incision along the midline from a position cranial to the pectoral girdle, caudal to the 
cloaca. Carefully stretch apart the cranial end of the body to expose the heart in ventral view. The, light- 
colored, oval-shaped ventral portion is the ventricle. The darker atrium is dorsal to it. It has thinner walls 
and will appear “deflated.” The conus arteriosus extends cranially from the ventricle. The light colored 
triangular chamber caudal to the atrium is the sinus venosus. Have a look at figure 11-4 to help with these 
identifications. 
 
2. Using a scalpel, make a transverse section through the sinus venosus as far caudally as possible. Lift the 
heart ventrally and see if you can see the two openings for the right and left common cardinal veins. 
These enter the sinus venosus in the caudoventral corners of the sinus venosus. 
 
3. Pull the body of the shark open and carefully lift the entirety of the digestive system ventrally. The large vein 
(stained yellow?) that runs between the intestine and liver is the hepatic portal vein. Remember that 
portal systems run from capillary bed to capillary bed without going through the heart first. You’ll notice that 
connective tissue attaches the digestive organs to the roof of the pleuroperitoneal cavity. This is the dorsal 
mesentery. Use scissors to cut through it in order to mobilize the digestive organs. 
 
4. Dorsal to the digestive organs is the midline dorsal aorta (injected red?) and the paired posterior 
cardinal veins (injected blue?). You should also see the lateral abdominal veins running along the 
internal body wall (injected blue?). The cardinal veins and the lateral abdominal veins collect blood from 
throughout the body and empty into the common cardinal veins which empty directly into the sinus venosus 
of the heart. Have a look at figure 11-5 to help with these identificatons. 
 
5. Using a pair of strong scissors, cut through the skin, muscle and branchial skeleton (including mandible and 
hyoid arch) starting from one corner of the mouth and continuing caudally through the middle of the gills. 
Stop at the level of the caudalmost gill and then cut transversely across to the other side of the head. Swing 
open the ventral cut area to expose the oropharyngeal chamber. 
 
6. On the ventral side of the cut mouth/pharynx, using the scalpel, make a small incision through the 
epithelium of the oropharyngeal floor. Continue this incision with scissors to designate patches to be removed 
with the forceps. Once the ventral branchial skeleton is exposed, use scissors and forceps to carefully remove 
the elements of the branchial skeleton. You will expose the heart (in dorsal view) and the ventral aorta. 
Carefully work to reveal the five aortic arches. These ventral arteries (ahead of the gills) are called the 
afferent branchial arteries. The fifth and fourth arches branch from the ventral aorta immediately 
cranial to the conus arteriosus. The third branches off just cranial to the fourth. At the rostralmost end of the 
dorsal aorta, it bifurcates. Follow one of these branches rostrolaterally and it will branch again. These are the 
first and second aortic arches. Figure 11-7 (figure 11-9 in the Eighth Edition) may help with identifications. 
 
7. Remove the epithelium from the roof of the opopharyngeal chamber the same way as described for the 
floor. You will expose the continuation of the aortic arches, the efferent branchial arteries. There are 
five of these to match the five afferent arteries. These join up with the dorsal aorta, the midline vessel that 
should be visible at the caudal end of the oropharyngeal chamber. At this time, you will not be able to see 
where all five meet up with the dorsal aorta as most join further caudally and can only be seen through further 
dismantling of the digestive system. Refer to figure 11-7 (figure 11-9 in the Eighth Edition). 
 
8. The brachial artery of the pectoral fin runs from the subclavian artery which branches from the 
dorsal aorta. Use a scalpel to cut across the caudal edge of the proximal fin. Peel the fin cranially to expose 
the brachial artery (injected red). 
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9. Remove the heart by cutting through the ventra aorta rostral to the fourth and fifth afferent branchial 
arteries. Make a transverse section completely through the ventricle and conus arteriosus. The sponginess of 
the internal ventricle is due to strands of muscle. Using a dissecting scope, see if you can identify the three 
conal valves. Two are proximal to the ventricle; the third is separated from these and appears at the distal 
end of the conus arteriosus. Refer to figure 11-10 (figure 11-12 in the Eighth Edition) for identifications. 
 
CARDIOVASCULAR SYSTEM: CAT, Felis catus (domestic cat) 
 
1. Using strong scissors, make an incision to the immediate left or right of the ventral midline just caudal to 
the ribcage. Extend it cranially to a position at the base of the throat. This will require you to cut through the 
costal cartilages of the ribs. Extend it caudally to just cranial to the genitals. Identify the diaphragm. This 
muscle separates the pleural cavity (cranially) from the peritoneal cavity (caudally). Without damaging it, from 
the ventral incision, cut dorsally between two ribs just cranial to the diaphragm. Continue this nearly to the 
vertebrae. Now spread open the pleural cavity and reaching dorsally, with strong scissors, break each rib close 
to the vertebral column. The pleural cavity should now lay open if held ventral-side up. 
 
2. Using scissors, remove the fat and the pericardial sac to expose the heart. The paired ventricles make up 
most of the hearts volume. They appear caudal to the paired atria. By cleaning the heart, you should see the 
more ventral of the two interventricular sulci that separate the two ventricles. This is the paraconal 
interventricular sulcus. The right and left atrium appear cranial to the ventricles. The fat-filled coronary 
sulcus separates the atria from the ventricles. Each atrium has a loose ear-like sac called, appropriately, the 
auricle of the atrium. These do not represent the entirety of the atrium. This will become more obvious once 
you dissect the heart. Consider why the cat heart has two atria and two ventricles and the shark heart only 
has one of each. Have a look at figure 11-25a (figure 11-33a in the Eighth Edition). 
 
3. Remove fat and connective tissue to reveal the large artery (injected blue) leaving the cranial end of the 
right ventricle. It is the pulmonary trunk and it carries deoxygenated blood dorsally to the lungs. It splits 
into the right and left pulmonary arteries. Ventral to the pulmonary trunk is the the arch of the 
aorta. It leaves the left ventricle and it carries oxygenated blood from the heart to the systemic tissues. The 
large artery that branches off from the aortic arch and runs cranially is the brachiocephalic artery. It is so 
named because branches of it run through the forelimbs and head. The brachiocephalic artery trifurcates to 
form the right subclavian artery of the right forelimb [the left subclavian artery branches directly from 
the aorta] and the right and left common carotid arteries that continue into the head. Remove 
connective tissue in order to reveal this split at the cranial end of the brachiocephalic artery. Use figure 11-16 
(figure 11-21 in the Eighth Edition) for help with identifications. 
 
4. The large vein (injected blue) that runs caudally to the right atrium of the heart is the anterior vena 
cava and the large caudal vein that runs cranially to the right atrium in the posterior vena cava. The vena 
cava functionally replace, and are not homologous with, the cardinal veins observed in the shark. Many veins 
converge on the vena cava. Cranially, you’ll see that the anterior vena cava is formed of a pair of veins fusing 
together. These two veins are the brachiocephalic veins. Follow one of these laterally using scissors to 
cut through muscle. You will reach two smaller veins that join to form the brachiocephalic vein. The cranial 
vein arrives from the head. It is the external jugular vein. The caudal vein is the subclavian vein. It 
arrives from the forelimb. Following the subclavian vein, you will see that it is formed of two distal veins. The 
cranial of these is the subscapular vein and the caudal is the brachial vein. Just dorsal to the subclavian 
vein is the subclavian artery. Refer to figure 11-16 (figure 11-21 in the Eighth Edition). 
 
5. Carefully peel the diaphragm away from the inner wall of the peritoneal cavity. Spread open the abdomen 
and carefully lift the entirety of the digestive system ventrally. This will require you to break connective tissue 



Comparative Vertebrate Anatomy, BIOL 021, Fall 2012 
 

and remove fat deposits. Identify the kidneys (injected blue) and carefully(!) clear away any connective tisue 
obscuring the blood vessels between them. The large cranial-caudal vein (injected blue) is the posterior vena 
cava and the artery (injected red) that runs alongside it is the dorsal aorta. The renal artery branches 
from the aorta and runs to the kidney. The renal vein returns from the kidney and joins the posterior vena 
cava. Identify these. Just cranial to these branching points are those for the anterior abdominal artery 
(on the aorta) and the anterior abdominal vein (on the vena cava). These supply the abdominal wall. The 
vein joining the left renal vein is the left gonadal vein. It is returning from the ovary or testis. The right 
gonadal vein joins the posterior vena cava directly. A pair of gonadal arteries run from the aorta to the 
gonads. See figure 11-21 (figure 11-28 in the Eighth Edition). 
 
6. Following the posterior vena cava caudally you find the point at which the iliac veins join together to give 
rise to the vena cava. Following the aorta caudally, you’ll see that it splits into four arteries. These are the right 
and left external iliac arteries (cranially) and the right and left internal iliac arteries (caudally). Refer 
to figure 11-21 (figure 11-28 in the Eighth Edition). 
 
7. Remove the heart from the pericardial sac by severing the blood vessels that issue from the heart and those 
that lead to it. Examine the internal surface of the atria and ventricles by making the incisions labeled 1 
through 5 in figure 11-25A and B (figure 11-33A and B in the Eighth Edition). Try to find the internal openings 
of the anterior and posterior vena cava in the right atrium. Try to find the internal openings of the pulmonary 
veins in the left atrium; there are between six and nine of these. Notice the relative thicknesses between the 
walls of the atria and the walls of the ventricles. The ventricles are more densely muscularized as they are 
sending blood out to the lungs (in the case of the right ventricle) or out to the systemic system (left ventricle). 
The atria only send blood into the ventricles. 


