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Physical environment 

www.uga.edu/srel/ESSite/MMLight_acclimation.htm 

How does canopy cover affect light penetration? 

PAR = 67 µmol/m2/s PAR = 185 µmol/m2/s 
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Physical environment 

Canopy:  90% of photosynthesis 
Understory:  10% of 

photosynthesis on only 1% of light 
available at top of the canopy 

library.thinkquest.org/26252/explore/3.htm Images:  Steven Holt  
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Physical environment 

Adaptations to light 

Smith and Smith, 2006 
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Physical environment 

Rhode et al., 2001 

Concentration 
higher in water 
column without 
UVB 

Concentration 
lower in water 
column with 
UVB 

UV Radiation Controls on Species Distributions 
Escape of zooplankton in water column from UV radiation 

NO UV UV 

Biogeography Prof. J. Hicke 5 

Physical environment 

Species variability in temperature optimum 
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Physical environment 

Temperature and the saguaro 
cactus (Carnegiea gigantea) 

Lomolino et al., 2006 

More than 12 to 24 
hours below freezing 
damages the plant 

1961 1966 1979 

Frost damage in 1962: 

0 deg C for >24 hours 
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Physical environment 

Slide courtesy of C. Still 
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Physical environment 

Slide courtesy of C. Still 
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Physical environment 

DeFries et al., 2000 

Adaptations to cold:  
 

  most extratropical 
broadleaf trees are 
deciduous  

  in coldest areas, trees are 
evergreen needleleaf 
(conifers) 

%broadleaf 

%needleleaf 
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But, not all conifers are resistant to cold, and not 
all deciduous trees are intolerant to cold 

Redwood (Sequoia sempervirens) Big-leafed (bur) oak  (Quercus macrocarpa) 

Northern, upper elevation limit is 
-15 to -25 deg C 

Can withstand -60 deg C 

esp.cr.usgs.gov/data/atlas/little 
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Physical environment 

Slide courtesy C. Still 
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Bull and Vogt, 1979 

Temperature affects sex ratio of turtle hatchlings 

Implications of global warming? 
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Physical environment 

Animals:  Temperature effects on distributions 
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Lomolino et al. 2006 

Animal behavior 
adaptations 

avoidance of lethal temperatures 
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Physical environment 

Slide courtesy C. Still 
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Physical environment 

Animals:  Temperature adaptations to cold 

Physiology 

Bentz and Mullins, 1999 

Cold hardening 
of mountain 
pine beetle 

Decrease of 
supercooling 
point as winter 
progresses 
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Animals:  Temperature adaptations to heat 

Morphology 
“Cool” adaptations to hot conditions 

Elephant (Loxodonta africana) Chameleons (Chamaeleo) 

fohn.net/elephant-pictures-facts 
www.african-safari-journals.com/chameleon-pictures.html 


