
Mammals are not just passive components of 

ecosystems, simply responding to their habitat. 

 

Mammalian activity, including feeding, can affect 

successional processes and change the appearance of 

the landscape. 

 

Here are just a few examples. 



Browsing by elephants, giraffes, and 

impala opens up forest habitat, 

slows re-growth of saplings and 

shrubs, and together with more 

frequent fires due to increase in 

grasses, maintains open habitats like 

savannas. (Grazers also affect plant 

composition and productivity.) 
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Bison affect prairies both by 

grazing and wallowing. 

Grazers on grass, woody plants and 

forbs <10% of diet. 

Herds move, but tend to revisit same 

areas.  Grazing patchy (esp. C4 grasses). 

Initial re-growth of grasses good, but 

continued grazing depletes reserves, 

growth decreases. 
Competitive advantage of perennial 

grasses reduced, more patchiness, 

diversity of annuals and forbs increases. 

Wallows can create spring pools, add to 

spatial heterogeneity.  Urine, feces, and 

carcasses create local N-rich patches. 

Result: increased plant diversity, greater 

% forbs, benefit arthropods and 

amphibians, too. 
shaggy coats also help disperse forb seeds 



Moose are browsers. (about 15 kg/day) 

Feed selectively. Prefer early successional species 

like aspen, paper birch, balsam poplar.  Almost 

never eat spruce, rarely balsam fir (when really 

hungry). 

Spruce has high resin, lignin content, low N. (Bad 

for moose digestion.) 

hungry moose! 

Same things in spruce that affect moose microbes also 

affect soil litter microbes.  Thus, litter composition 

(spruce/fir opposed to aspen, etc.) affects soil N. 

Moose-browsed species over-topped by 

spruce/fir...affects forest tree composition (shown by 

exclosure experiments).  More than just tree 

composition: changes in soil microbes and nutrients 

affect N-cycling in soils, and thus rates of plant growth 

and other species of forest plants. 

Note: wolves good! 



White-tailed deer in Wisconsin: 

because of forestry and wildlife 

management practices, way 

higher numbers of deer now that 

in pre-settlement period. 

• Exclosures for 40+ yrs 

• Selective browsing by deer 

affected tree growth, altered 

species composition 

• Critical concern: rare and 

sensitive understory plants, esp. 

springtime plants, hammered 

by deer 



Pocket gophers 

burrow and tunnel 

extensively. 

Move lots of soil, lots 

deposited on surface 

in mounds. 

Densities can be locally high, but 

patchy, spatially variable.  

Prefer forbs over grass, esp. species 

with succulent, below-ground storage 

organs. 

Flora on mounds differs from other 

veg. (light availability, subsurface 

soil lower N), opens patches for good 

colonizers but poor competitors 

(many forbs and annuals). 

No gophers: Perennial grasses take over 

and diversity decreases. 

Gopher foraging on tree seedlings slows 

succession, invasion of fields by trees. 

Latrines and storage rooms create small 

N-rich patches (increases spatial 

heterogeneity). 

Grasshoppers like to lay eggs in softer 

soil of mounds, increases arthropod 

diversity! 



Could note lots of other studies showing effects of mammals 

on plant communities:  Squirrels and mice selectively harvest 

white and red oak acorns; voles and bog lemmings help stop 

trees from invading old fields; kangaroo rats affect desert 

plant communities and also inhibit invasion by grasses;  

 

many mammals are important seed dispersers, pollinators, 

dispersers of ectomycorhizal fungi, etc. 

But now let’s look beyond interactions between 2 trophic 

levels (herbivores and plants) and add a third trophic level… 



Bottom-up effects (proportional changes) 

 

Classic “trophic pyramid” model: add resources at the 

bottom, get positively correlated changes up the trophic 

chain 

 

Top-down effects (trophic cascades) 
 

Change in one level (say, top predator) results in 

changes at next lower level in opposite direction, with 

effects cascading down the trophic chain 
 



Kelp forests are rich, 

diverse marine 

habitats. 

Sea urchins graze on 

algae, including kelp. 

Sea otters eat a variety 

of molluscs, including 

sea urchins. 

No sea otters, urchins increase 

and devastate kelp... leave a 

marine desert. 

Sea otters present, keep urchin 

numbers down, and kelp forest 

thrives. 

Killer whales eat otters, kelp 

declines! 



Other mammalian top-down examples include:  

 

wolves, moose, and fir trees on Isle Royale, and  

 

wolves, elk, and aspen and willows in Yellowstone 

Isle Royale - * = times of forage suppression 



An interesting example of bottom-up effects is 

shown by the many consequences of mast years in 

eastern deciduous forests (refer to handout) 

More acorns, more mice and chipmunks 



Successful owl reproduction 

depends on there being enough 

mice 

Mast production affects a large 

number of ecological  interactions: 

 

Mouse and chipmunk numbers 

Owl reproduction 

Nest predation 

Understory plants 

Gypsy moth outbreaks 

Risk of lyme disease 



Study questions: 

 

1.  Describe a system in which herbivory by a mammal has a 

profound effect on the ecosystem in which it lives. You may 

use an example from lecture (African browsers and savanna 

ecosystems; bison and prairies; moose and fir forests; gophers 

and grasslands) or an example from your own outside reading. 

  

2.  Discuss the example of sea otters, urchins, and kelp forests 

in the framework of a top-down trophic cascade.  How did a 

change in the foraging behavior of orcas in parts of southern 

Alaska help confirm this ecological model? 

  

3. Discuss some of the “bottom-up” effects of a mast year 

(i.e., lots of acorns) in eastern deciduous forests. 


