
Physical biology: life at small and large scales
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What is viscosity?

Resistance to shear 
among layers of
a sticky fluid

force

velocity

viscosity = 

depth

area

http://www.youtube.com/watch?v=PhsmOc7Hb8Q&NR=1 3:08-6:22
http://www.youtube.com/watch?v=zAcwqYezl7A&NR=1 6:53-8:44



http://www.youtube.com/watch?v=zAcwqYezl7A&NR=1 6:53-8:44

Copepod
(2nd maxilla)

Thrips
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TEMPERATURE PERFORMANCE

physiology

mechanics
(fluid viscosity)Rebody  0.1

Recilium  0.01

1. How are early life cycle stages influenced by 
environmental temperature?
(Podolsky and Emlet 1993)



a) Larval swimming & 
water movement



b) Larval feeding



c) Sperm 
swimming



1) larval swimming

2) larval feeding 3) sperm swimming



larvae are small and slow

ciliated band 
(swimming & feeding)

muscular appendages



most organisms are small and slow
you are here

“Protista”
(single-celled eukaryotes)



larger animals are made of

smaller ciliated parts



Colobocentrotus
wave-swept intertidal areas

Echinometra
protected intertidal areas

2. How have hydrodynamic forces selected for variation 
in the morphology of intertidal sea urchins?
(Denny and Gaylord 1996)



Denny and Gaylord (1996)
Q: What forces do sea 
urchins experience?



Denny and Gaylord (1996)
Q: What is the probability 
of dislodgment?


