
Ch 4 Notes  “Biomes” 



What is a biome? 



 organisms are not distributed evenly across planet 
 differences between the physical environments lead to differences in the organisms able 

to live there 
 ex:  water habitats offer greater support to organism (not as great of need for 

skeleton), but poorer thermoregulation is there 
 ex:  water helps distribute nutrients throughout marine organisms, but also limits 

photosynthesis to places where light can reach 



 biome- a region of the earth which has a relatively distinct climate and 
organisms living there 

 Defined by  
◦ temperature patterns, (temperate, tropical, etc) 
◦ precipitation patterns, (desert, rain forest) 
◦ dominant vegetation (grassland, forest, etc) 



  located in the extreme north, where snow melts seasonally, sun is gone for months at a 
time! 

 tundra contains a layer of soil that is frozen all of the time = permafrost 
 plants include:  reindeer moss (a lichen), grasses, sedges, and other annuals, few trees 

present (mainly dwarf trees) 
 animals are typically small:  rodents, weasels, arctic fox, snowshoe hare, ptarmigan, snowy 

owl 
◦ exceptions:  large herbivores (musk ox, caribou, reindeer), and polar bear 

 soil is nutrient poor, as it is relatively young (glaciers only recently retreated) 
 overall, diversity is low, due to large environmental stresses 





 located around the globe just south of tundra region 
 plants:  gymnosperms dominate, but some angiosperms also present 

(aspen, birch) 
 much thicker layer of soil, no permafrost 
 animal life:  caribou, moose, wolves, bear, rodents, rabbits, lynx, sable, 

mink, beaver, migratory birds, insects (similar to northern MN) 





 located along western North 
America as far south as northern 
California 

 gymnosperms dominate again 
(including redwoods) 

 sometimes called “temperate rain 
forest” 



 located in eastern North America, mideastern North America (ex: 
southeastern MN), SE Canada, parts of Japan, China, Australia 

 plants:  deciduous hardwoods (oak, maple, elm, etc) 
 soil is usually very rich, clay level also below soil 
 originally much animal life, but has been reduced with man’s invasion 





 Midwestern USA (ex:  
Kansas, Iowa, western MN, 
ND, SD), central Asia, 
Australia, Europe, South 
America 

 few trees, dominant species is 
grasses 

 very rich soils 
 once abundant wildlife, but 

now is diminished (man 
again) 

 think “prairie” 



 Hot, dry summers, cool 
moist winters 

 woody evergreen 
shrubs, small leathery 
leaves 

 coyotes foxes, 
bobcats, mountain 
lions 

 Southern California, 
Mediterranean coast, 
south Africa, Australia 



 characterized by scarce precipitation, sparse or nonexistent plant life  
(temperature does not have to be hot!) 

 desert animals typically small, hard to spot (mammals, birds, reptiles 
mainly) 

 desert plants typically use reduced leaves to limit water loss from 
transpiration 

 plants exhibit allelopathy- plants secrete toxins to limit other plant growth 
nearby 

 Found in Africa, Middle East, SW USA, Mexico, South America, Australia 





 highest diversity of land organisms here! 
 lots of precipitation year round, and warm temperatures 
 nutrient poor soil 



 rain forest has three distinct stories of vegetation (crown, middle story, understory) 
◦ crown- tops of trees, lots of sunlight/photosynthesis 
◦ middle story- smaller trees, still lots of light/photosynthesis 
◦ understory- very little light, plants are adapted for life here, may even be parasitic (strangler fig) 

 animal life is extremely varied 
 rain forests are in great danger due to man cutting them down to make farmland, or 

for lumbering purposes 





 Warm all year around, 
alternating wet and dry 
seasons 

 Tall deciduous trees, 
drought tolerant 
orchids, bromeliads, 
aloes 

 Animal life abundant:  
monkeys, tigers, 
elephants, Indian rhino, 
birds, insects, reptiles 

 Found in Africa, South 
America, Central 
America, Mexico, India, 
Australia, tropical 
islands 



 precipitation occurs in distinct 
season, warm year round 

 typical African scene (lions, 
antelope, wildebeest, elephant, 
etc) 



 biggest change comes about in salinity (fw vs marine) 
 stenohaline- organisms that can only live in a narrow range of salinity 
 euryhaline- organisms that can live in a variety of salinities 



 three categories of aquatic life 
◦ plankton- free-floating microscopic organisms 
 phytoplankton- photosynthetic plankton, form the base of the food 

chain 
 nanoplankton- very small phytoplankton 
 zooplankton- heterotrophic plankton 

◦ nekton- larger, strong swimming organisms 
◦ benthos- bottom dwelling organisms 

 subdivided into:  intertidal, subtidal, abyssal communities 



 Ponds- typically have microscopic 
life, insect larvae, tadpoles, etc 



 Streams- if fast moving, 
organisms have adaptations 
to “hang on” 
◦ if slow moving, similar to 

lakes 



 Lakes- three zones 
◦ littoral zone- lake shore, plus areas of submerged vegetation 
 most of primary production takes place here 
 many organisms live here 

◦ limnetic zone- deeper zone 
 little primary production, mainly just large fish that live here 

◦ profundal zone- deepest zone 
 not enough light for photosynthesis 
 food is available as it falls from above 
 bacteria are able to feed on the dead matter, but in doing so, they use up the oxygen in 

the water, thus, this area is anaerobic 
◦ thermal stratification- layering of the water according to temperature differences 
 warm water on the top, cold water along the bottom, separated by thermocline 
 as fall and spring occur, the layers disappear (all water is cold) (called spring/fall 

turnover) 





 estuary- where fresh water and salt 
water meet (river delta, etc) 
◦ temperature, salinity, nutrients, fluctuate 

greatly, requiring a wide tolerance for 
organisms to live there 

◦ some of the most nutrient rich water is 
here, but is in danger from pollution, 
development, etc 



 intertidal zone- the area on a beach 
between low tide and high tide (see fig 
4-22, p120) 
◦ very nutrient rich region, but very stressful, 

as tide moves in and out 
◦ organisms need to adapt for hanging on, 

and avoiding breakup from waves 



 coastal ocean / subtidal zone- area 
below low tide 
◦ sheltered from wave action, but is still 

shallow enough for photosynthesis 
◦ variety of echinoderms, fish, worms 
◦ coral reefs usually in this zone 



 neritic zone (coastal ocean in text)  - zone beyond subtidal zone, extending out to the 
continental shelf (<200 ft deep) 
◦ lots of photosynthesis from submerged vegetation, phytoplankton 
◦ good fishing! 



 abyssal zone- deepest parts of the ocean 
◦ too deep for light, no photosynthesis 
◦ organisms that live here feed on dead material 

from shallower waters 
 thermal vents- areas where hot mineral rich 

water flows up from under the Earth 
◦ chemosynthetic bacteria use the thermal vents 

for food, provide a base for food chain in this 
deep water 



 oligotrophic lake- a relatively young lake 
◦ low in nutrients, but rich in oxygen 
◦ large diversity of species, but few plants (not enough minerals for them) 
◦ low biomass 

 eutrophic lake- older lakes 
◦ as time passes, lake acquires nutrients from runoff 
◦ allows growth of plants, algae 
◦ species diversity drops, but biomass increases  
◦ if too many nutrients enter the lake, eventually the dead decaying matter can use up the oxygen in 

the lake, resulting in massive fish kills  
◦ if result of pollution, called cultural eutrophication 



secchi disk test:  oligotrophic lake secchi disk test:  eutrophic lake 



 no biome is isolated, all of them interact to support life across the planet 
 interactions are generally large-scale, and usually complex 
◦ ex) we generally complain about destruction of rain forests, even though our demand for products 

coming from the rain forest encourages their destruction! 
 only through all people understanding that what they do affects organisms everywhere 

will the problems of biome destruction halt, and hopefully, reverse… 




