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Physiology students generally hear much about muscle at the cellular level, but little about the quantitative influ-
ence of muscle architecture on the generation and transmission of force.  In this exercise, students dissect crab 
claws and estimate force output by 1) measuring claw in-levers and out-levers; 2) measuring muscle lines of 
action to isolate appropriate force vectors; 3) and developing models to simplify calculations of anatomical and 
physiological muscle cross-sectional area.  Students evaluate the effect of muscle pinnation by measuring angle of 
muscle fiber insertion and comparing predicted force generation of a pinnate to parallel fibered muscle.  Finally, 
students consider muscle architecture in an ecological context – force generation by crab predators compared to 
shell strength in bivalve prey.  This exercise combines detailed anatomy and simple quantitative modeling in a clear 
ecological context.
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Mission, Review Process & Disclaimer
 The Association for Biology Laboratory Education (ABLE) was founded in 1979 to promote information exchange 

among university and college educators actively concerned with teaching biology in a laboratory setting. The focus of ABLE 
is to improve the undergraduate biology laboratory experience by promoting the development and dissemination of interesting, 
innovative, and reliable laboratory exercises. For more information about ABLE, please visit http://www.ableweb.org/

 Papers published in Tested Studies for Laboratory Teaching: Peer-Reviewed Proceedings of the Conference of the As-
sociation for Biology Laboratory Education are evaluated and selected by a committee prior to presentation at the conference, 
peer-reviewed by participants at the conference, and edited by members of the ABLE Editorial Board. 
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