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LABORATORY #2: Stem Gnathostomata, lamprey dissection 
 
1. Before picking up a scalpel, examine the external features of the lamprey.  

• Notice that its skin is scaleless.  
• Have a look at the buccal funnel and, inside, the oral disc with its horny teeth. These teeth are not 
mineralized and are not homologous with the teeth in your mouth. In fact, they are more similar to your 
fingernails than to your teeth. The horny teeth are used to secure the mouth to a host organism. A tongue 
with horny teeth is used to rasp the flesh of the host. 
• Respiratory water flows both into and out of the external gill slits. What about the lamprey lifestyle 
makes this unusual type of respiration necessary?  

Use Figure 2-1 to aid in your identifications. 
 
Identify: 

posterior dorsal fin 
caudal fin 
urogenital papilla (in mature specimens, this appears on a cone-like structure within the cloacal opening; 
feces, gametes, and urine are all released through the cloaca) 
myomere 
external gill slit 
pineal eye complex (light-sensing organ) 
median naris 
buccal funnel 
lateral line (a series of organs for mechanoreception; used to detect disturbances in the flow of water 
along the body) 

 
2. Using a scalpel, make midline dorsal and midline ventral shallow incisions that begin just caudal to the gill 
openings and continue to about five centimeters caudal to the gill openings. Connect these incisions at their 
cranial and caudal termini down the left or right side. Remove this rectangular patch of skin to expose 
muscles. 
Identify: myomere, myosepta 
 
3. Half of the class will next take a midsagittal section. The remaining half will take a series of transverse 
sections. After finishing with your sketching, notes, and identifications, trade your specimen with a group who 
has performed the other type of sectioning. Refer to the appropriate section below. 
 
4a. Midsagittal section: Using a scalpel, begin your incision at the cranial, dorsal end of the lamprey. Slowly, 
continue this section ventrally and caudally. If, upon finishing, you notice that your section was not in the 
midsagittal plane (one side is thicker than the other), carefully trim the thicker side until you reach the 
midsagittal plane. Use Figure 2-3 as a guide for identification. 
 
Identify:  

oral disc 
oral cavity 
velum 
lingual muscle 
lingual cartilage 
olfactory sac 
pineal eye (light sensing organ) 
brain 
spinal cord 

notochord 
esophagus 
intestine 
liver 
heart 
dorsal aorta (carries oxygenated blood from the 

gills caudally through the body) 
testis or ovary 
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arcualia (may not appear in your section) 
 

3b. Transverse sections: Perform six transverse sections at the following locations designated by the lab 
manual: A, through the pineal and lateral eyes; B. through a pair of external gill slits in the middle of the 
branchial region; C. just caudal to the most caudal external gill slit; D. about 3 cm caudal to the most caudal 
external gill slit; E. about 3 cm cranial to the anus; F, through the tail.  
 
Identify: 

A. pineal eye (light sensing organ) 
olfactory sac 
carotid artery (carries oxygenated blood from the gills cranially into the head) 
lens of lateral eye 
oral cavity 
lingual cartilage 
oral gland (this pair of glands secretes a blood anticoagulant to prevent the host’s blood from 
coagulating and thus promoting continuous blood draining) 

B. arcualia (may not be apparent in your section) 
spinal cord 
notochord 
anterior cardinal veins (returns deoxygenated blood from the cranial part of the body to the heart) 
dorsal aorta (carries oxygenated blood from the gills caudally through the body) 
esophagus 
ventral aorta (carries deoxygenated blood from the heart to the gills) 
branchial basket (cartilaginous support system for the gills) 

C. myomere 
dorsal aorta 
esophagus 
sinus venosus, atrium, ventricle (these constitute the three-chambered heart, deoxygenated blood flows 
from sinus venosus to atrium to ventricle and out through the ventral aorta) 

D. haemopoietic tissue (blood-forming tissue) 
posterior cardinal vein (returns deoxygenated blood from the caudal body to the heart) 
dorsal aorta 
ovary or testis (if present) 
intestine 
liver 

E. myomere 
posterior cardinal vein 
opisthonephric kidney  
ovary or testis 
intestine 

F. spinal cord 
notochord 
caudal artery 
caudal vein 

 
 


