 Natural Communities--how do abiotic factors and biotic factors such as competition and predation impact the structure of a community

 Community structure is determined by number of species, which species, and their relative abundance

 MEASURE: species present or richness, diversity

 Can be at any level of physical space and taxonomic breadth

 deciduous forest communities

 
oak hickory community

 
community living on oaks

 
herbivore communities on oaks

 
gall-wasps on oaks

 
birds in oak forests

 invertebrates of Cadron Creek (guild)

 fish of Cadron Creek (guild)

Diversity

 richness-number of species in a community

 diversity-considers richness + relative abundance (Fig 16.5)

 most species are moderately abundant; few are rare or very abundant (Fig 16.3)

 Strong patterns of species richness on a global scale

 more species in tropics for most taxa (terrestrial and marine)

 40-100 species trees/ha in amazon forest

 10-30 species trees/ha in E. deciduous forest

 1-5 species trees/ha in canadian boreal forest

 how does the environment impact diversity?

 Habitat heterogeneity

 Patchy or complex habitat allows more niches for more species

 Plants versus animals— 

 Resources for animals become more diverse as the number of plant species increases, as in tropical forests or as vegetation structure becomes more complex (Fig 16.9, 16.10)

 Resources remain the same for plants—light, water, nutrients; however the relative amounts of different nutrients can be very heterogeneous (fig 16.12, 16.13).  

 Increased nutrient levels lead to decreased diversity in experiments (fig. 16.15)

 why? competitive exclusion occurs more quickly under high nutrient conditions and it becomes a race for species able to grow the fastest.

 Equilibrium and the Balance of Nature.

 intermediate disturbance hypothesis (Fig 16.18)

 what is a disturbance? 

 abiotic disturbance: fire, flood, gopher digging, tree falls, see Fig 16.19, 16.20 and Fig. 16.21
 how does abiotic disturbance impact diversity?

 Does predation act as a biotic disturbance?

 

 

FOOD WEBS

 Very complex webs rather than simple chain

 Food web example (Fig 17.2 and 17.3, but see the mess in Fig 17.4)

 Some predators may have strong influence on community structure

 predators can act like disturbance to prevent competitive exclusion and thus increase diversity

 especially important if predators eat the strongest competitors—do predators eat the strongest competitors? Why?

 Two examples: Paine’s starfish and Lubchenko’s snails—see Fig 17.8

 Lubchenko’s snails:  periwinkle snails feed on algae in tide pools,  prefer small green algae (Enteromorpha) over long-lived red algae containing calcium carbonate (Chondrus).  

 outcome was different on emergent substrates (Fig 17.9) due to competitive advantage of Chondrus and its impalatability

 

 keystone species (what is a keystone?)
 species that have strong interactions with other species in food web--their removal will have major impacts on community

 Paine’s starfish (Fig 17.6 and 17.7)

 Sea otters

 Keystones or dominants?  Fig 17.16
