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Macroevolutionary versus 
microevolutionary adaptations to the 

environment
• Macroevolution- evolution at the 

level of the species or above

• Microevolution- evolution below 
the level of the species



Hydrograph of Green River, Utah before and after Flaming Gorge 
Dam.  Lytle, D.A. and N.L. Poff.  2004.  Trends in Ecology & 
Evolution.



Macroevolutionary modes of 
adaptation

• Ephemeroptera 
(Mayflies)

• Some small 
Diptera

• Trichoptera 
(Caddisflies)

• Hemiptera
• Coleoptera
• Crawfish

• Diptera: 
Blephariceridae, 
Simuliidae

• Streamlined 
bodies, small 
size

Life History Behavioral Morphological



Flood escape behavior in 
Belostomatidae (Hemiptera).

Simulated rainfall in creek pools (Lytle 1999).

Simulated rainfall in behavioral arenas 
(Lytle and Smith 2004).



Flood escape behavior: 
other taxa

Lytle and White.  In press.



Curicta pronotata

Lytle and White.  In press.(Hemiptera: Nepidae)



Aquarius regimis

Lytle and White.  In press.(Hemiptera: Gerridae)



Drought Escape

Positive rheotaxis in Postelichus immsi (Coleoptera: Dryopidae) 
and Progomphus borealis (Odonata: Gomphidae).



Flood experiments: 
Bill Williams River, AZ







2006 flood results
• An overall reduction in proportion of 

snails.
• An overall reduction in proportion of 

ostracods.
• An overall proportional increase in “bird 

food”.



What to expect from floods…

• Mode of adaptation will 
determine which flood 
components are important.

• Timing important for taxa 
with life histories timed to 
natural flow cycle.

• Predictability important for 
taxa that respond 
behaviorally to cues.



Conclusion
• Many taxa possess adaptations to 

survive floods and droughts.
• Knowing whether an organism has the
ability to adapt to specific changes in 
flow regime will allow careful 
management of specific populations of
aquatic organisms.
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