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LABORATORY #6: Muscular system: Necturus maculosus (mudpuppy) 
 
* As always, our focus is on anatomy. Understanding the function of each muscle can help to make sense of 
the muscle’s position, attachments, and fiber orientations. It’s not necessary that you commit muscle functions 
to memory. 
* When skinning, it is not necessary to skin both left and right sides of the body. Choose one side and skin it, 
making sure to skin past the midsagittal midline so that you expose midline features. Be careful and move 
slowly when skinning. Should you cause a great deal of damage to underlying muscle, learn from your mistakes, 
and skin the opposite side. 
 
1. In order to examine the trunk musculature, remove a 5 cm long strip of skin from one side of the trunk. To 
accomplish this, use the scalpel to begin your incision but extend it using the sharp tip of the scissors. Once 
the incision is complete, grab the skin with your forceps and remove. The rectangle of skin that you remove 
should stretch from the ventral midline to the dorsal midline. Notice the myomeres and myoseptae that 
separate them. In jawed vertebrates, myomeres are divided into dorsal and ventral portions called the 
epaxial musculature and hypaxial musculature, respectively. 
 
2. Fusion between the epaxial muscle bundles forms a continuous dorsal muscle called the dorsalis trunci 
muscle. The most superficial hypaxial muscle fibers are oriented in a craniodorsal to caudoventral direction 
and comprise the external oblique muscle. The cranial to caudal muscle fibers along the ventral midline 
form the rectus abdominis muscle. See figure 7-12 in the lab manual (7-14 in the Eighth Edition). 
 
3. Using the forceps, slowly peel away the muscle fibers of the external oblique to reveal fibers running 
caudodorsally to cranioventrally. These are the fibers of the internal oblique muscle. Remove muscle 
fibers of the internal oblique in order to reveal the dorsal to ventral fibers of the transversus abdominis. 
 
* Consider why there are multiple layers of abdominal muscles with fibers oriented in different directions. 
How does this compare to the shark’s abdominal muscles? 
 
4. Remove the gills with the scissors. Remove the skin from the head and pectoral region using the skin 
removal process described previously. Use the scalpel to start an incision; scissors to delimit a patch of skin to 
remove, and forceps to pull off the skin. Make an incision around the mouth and don’t worry about removing 
the skin immediately surrounding the mouth. To remove skin from the forelimbs, make an incision around the 
wrist and around the base of the limb. Connect these incisions with an incision that runs the length of the arm. 
Now unwrap this “sleeve” of skin from the forelimb. 
 
5. Hypobranchial muscles are derived from ventral musculature of the branchial arches. Using figure 7-13 in 
the lab manual (7-15 in the Eighth Edition), identify the following hypobranchial muscles:  

intermandibular muscle (elevates throat) 
interhyoid muscle (elevates throat) 
sphincter colli muscle (elevates throat) 

 
6. Bisect all three of these muscles just off the ventral midline and pull them back laterally. Using figure 7-13 in 
the lab manual (7-15 in the Eighth Edition), identify the deeper hypobranchial muscles:  

geniohyoid muscles (depresses lower jaw) 
branchiohyoid muscle (retracts hyoid) 
rectus cervicis muscle (lowers head) 

 
* The branchiohyoid muscle of the salamander are homologous with the superficial branchial constrictor 
muscles of the shark’s third branchial arch. 
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* The geniohyoid of the salamander is homologous with the coracomandibular muscle of the shark. 
 
7. Using figure 7-13 in the lab manual (7-15 in the Eighth Edition), identify the following muscles of the ventral 
pectoral region:  

procoracohumeral muscle (protracts humerus) 
supracoracoid muscle (adducts humerus) 
pectoral muscle (adducts humerus) 
triceps muscle (extends limb) 
humeroantebrachial muscle (flexes limb) 
coracobrachial muscle (adducts limb) 

 
* The triceps, scapular deltoid, procoracohumeral, and latissimus dorsi muscles of the salamander are 
homologous with the dorsal fin muscle of the shark’s pectoral fin. 
 
* The humeroantebrachial, coracobrachial, supracoracoid, and pectoral muscles of the salamander are 
homologous with the ventral fin muscle of the shark’s pectoral fin. 
 
8. Using figure 7-12 in the lab manual (7-14 in the Eighth Edition), identify the following muscles of the dorsal 
pectoral region: 
 latissimus dorsi muscle (retracts limb) 
 scapular deltoid muscle (protracts humerus) 

cucullaris muscle (moves scapula craniodorsally) 
 pectoriscapularis muscle (moves scapula cranially) 
 
* The pectoriscapularis muscle of the salamander is homologous with the coracoarcual muscle of the shark.  
 
9. Using figure 7-12 in the lab manual (7-14 in the Eighth Edition), identify the following muscles of the 
dorsal/lateral head: 
 anterior levator mandibulae muscle (elevates lower jaw) 
 external levator mandibulae muscle (elevates lower jaw) 
 levatores arcuum muscle (raises gills) 
 depressor mandibulae muscle (depresses lower jaw) 
 
* The anterior and external levator mandibulae muscles of the salamander are homologous with the levator 
palatoquadrati muscle, spiracular muscle, adductor mandibular muscle, and intermandibular muscle of the 
shark. 
 
* The depressor mandibulae muscle of the salamander is homologous with the levator hyomandibulae and 
dorsal hyoid constrictor muscles of the shark. 
 
* The levatores arcuum muscle of the salamander is homologous with the cucullaris muscle of the shark. 
 
10. Remove the skin from the ventral pelvic region, using the technique described above to remove skin from 
the hindlimbs. Encircle the cloaca with your incision. Don’t worry about removing the skin immediately 
surrounding the cloaca. Using figure 7-15 in the lab manual (7-17 in the Eighth Edition), identify the following 
muscles of the pelvic region. You may need to dissect away half of the cloacal tissue in order to view the 
caudofemoralis. 

external puboischiofemoral muscle (adducts limb) 
internal puboischiofemoral muscle (protracts limb) 
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pubotibial muscle (adducts limb) 
puboischiotibial muscle (adducts limb) 

 caudofemoralis (retracts limb) 
 
* The internal puboischiofemoral muscle of the salamander is homologous with the dorsal fin muscle of the 
shark’s pelvic fin. 

 
* The external puboischiofemoral, pubotibial, and puboischiotibial muscles of the salamander are homologous 
with the ventral fin muscle of the shark’s pelvic fin.  

 
* What do you notice when comparing the muscles of the shark’s paired fins to the muscles of the salamander 
limbs? How does this relate to locomotion? 
 
 
 


