Chapter 20

AKS: 

12 describe the characteristics of Earth's major terrestrial biomes (tropical rain forest, savannah, temperate, desert, taiga, tundra and mountain) and aquatic communities (freshwater, estuaries and marine) 

12a - explain how the physical factors of a biome effect the organisms within it

12a1 - locate Earth’s major biomes
12a2 - describe the climate and other abiotic factors of major biomes

12a3 - identify biotic factors found within biomes

Biome = (define)  -determined by climate conditions like temperature and rainfall.

* Climate limits the distribution of plants, and the type of plants determines the kinds of animals that can live in an area. 

FOREST BIOMES = biological communities that are dominated by trees and other woody vegetation. 

· 1/3 of Earth’s land, 2/3 of leaf area

· contain 70% of Carbon in living things.

· Classified by numerous characteristics, especially seasonality.  

· 3 major types:  Rainforest, Deciduous, Boreal

3 sections: canopy (define), understory (define), forest floor( area of near darkness at the soil surface- covered in decomposing vegetation)

 (3 other layers are the emergent (very top), shrub layer and herb layer) 

Rain Forest Biomes  (2 types)

Tropical Rain Forests: 


-Location: near the equator (23.5 N->23.5 S)


- Precipitation: 200+ cm (very humid)


- temperatures: 20-25 C (constant thru. year)


- sunlight: constant thru. year – 12 hours/day


- soil: nutrient-poor and acidic, rapid decomposition. 


- seasonality: winter is absent, two seasons-rainy and dry


-area: 13% of planet 


(other)- greatest diversity of species 


-Flora (producers/plants): highly diverse,

-trees: 25-35 m tall, large dark green leaves evergreen




-plants: orchids, bromeliads, vines, ferns, mosses, and palms. 

Plant Adaptations:  leaves with slick outer coating so rain slides off, drip tips to guide raindrops off, trees produce chemicals to make them hard to digest and to keep other plants from growing around the trees roots, providing nutrition for another species that will protect it, shedding bark or tendrils that are infested, colorations and leaf patterns which mimic other species to fool predators, vines to climb up the trees to the sun. 

-Fauna (animals): numerous birds, bats, small mammals and insects.

Animal Adaptations: camouflage, warning colorations, special compounds in stomach to help digest cellulose plant material, predators use force, skill, traps, and poisons to kill prey.

Temperate Rain Forest: 

- Loc.: temperate coastal areas of Pacific North America (Oregon to Alaska), SE coast of 

Chile, New Zealand and Australia. 


- Precipitation: > 300 cm of rain per year


- temps.: average 15 C (60 F) moderate


-sunlight: varies- long summer, short winter


-Soil: Nutrient rich, slow decomposition


-Seasonality: minimal seasonal variations

- too far north and too cool to be tropical - Area: (75 million acres) 

(Other)
- 500 tons of living things per acre, possibly more biomass than any other biome


-Flora: HUGE trees grow here (130-350 ft)(live 500 to 1000 yrs) Spruce, Douglas Fir, 

Western Red Cedar, Hemlock, Sequoias

- also small trees, shrubs, ferns, mosses, lichen, grasses, fungi, mushroom. 

Plant adaptations: early, quick blooming flowers and shrubs (before canopy shuts out light),  

Fauna: many insects, small mammals, seed-eating birds, deer, insect-eating birds, frogs, weasels, foxes, raccoons, bears, cougars, bobcats. 

Animal Adaptations: digging burrows to hide from predators, camouflaged fur, plumage, or skin, migration or hibernation during cold months, change in coat/fur color from brown to white in the fall, fur on bottom of feet, digging under snow to find food, burying food in burrows. 

Deciduous Forest Biomes: (Temperate)

Deciduous trees = trees that shed their leaves and grow new ones each year. 

-Loc: eastern North America, northeastern Asia, and western and central Europe. 

-Precip.: 75-150 cm/year (at least 50 cm - enough to support growth of trees) 

-Temp.: -30 C to 30 C; varies by season, 

 Summers -Avg 70 F, winter- just < freezing

-Sunlight: Longer in summer, short in winter

-Soil: fertile, enriched with decaying litter

-Seasons: 4 distinct seasons


-growing season: 140-200 days (4-6 months)

-(Other)-canopy: moderately dense, allows light to penetrate, so well-developed and richly diversified understory
-Flora: 3-4 tree species/km2, shrubs, flowers. 

-Tree stratum: the tallest layer, 60 -100 feet 

high, with large oak, maple, beech, chestnut, hickory, elm, basswood, linden, walnut, or sweet gum trees 

-Small tree or sapling layer - short tree species and young trees. 

-Shrub layer - shrubs like rhododendrons, azaleas, huckleberries, and mountain laurels
-Herb layer - short plants
-Ground layer - lichens, club mosses, and true mosses. 

Plant Adaptations:  trees bud at different times (first small shrubs, small trees, large trees take turns); lose leaves and go dormant {so they don’t die during winter drought}; leaning toward sunlight (phototropism); soaking up lots of nutrients from soil.

-Fauna: -North American herbivores include white-tail deer, gray squirrel, and chipmunk. 

-Omnivores include raccoon, opossum, skunk, and black bear. 

-Carnivores (largely eliminated by humans) timber wolves, mountain lions, and bobcats. Coyote

Animal adaptations: Characteristic members of the fauna are either mast-eaters (nut and acorn feeders) or omnivores. Mammals show adaptations to an arboreal life; a few hibernate during the winter months. 

Boreal Forest Biomes: (coniferous forest) marshy pine forest, (Also taiga= in Russian)


-Location: between 50 & 60 degrees north 

Latitudes, (Eurasia and North America) 

-Precipitation: 40-100 cm/year: rain, snow & dew

Rainy summers, heavy snow in winter

-Temperature: winter: -54 to -1 C (-65 to 30 F)



  Summer: -7 C (20 F) to 21 C (70 F) 

- Sunlight: very short winter days, very long Summer days

-Soil: thin, nutrient-poor, and acidic.


 -can be soggy (bogs), or is permafrost

-Seasons: long, dry, very cold winters, 

 -short, moist summers warm enough to melt the snow

-spring and fall very short  -growing season 130 days

-Flora:  tree species limited to cold-tolerant coniferous trees (define)

Conifers -pine, fir and spruce (evergreen, dark color, needle leaf). 

canopy permits low-light penetration, so understory is limited; a few lichens and mosses. 

Plant adaptations: - waxy, needle like leaves which prevent moisture loss and protects from freezing temps (cold tolerant); drought resistant (water is frozen most of winter) don’t lose leaves so ready for photosynthesis when it is warm enough; dark color absorbs heat; upside down cone shape to allow snow to slide off; thick bark resists fire damage; use wind for pollination; mosses dry out to prevent freezing.

-Fauna: woodpeckers, hawks, moose, elk, bear, weasel, lynx, fox, wolf, deer, hares, chipmunks, wolverines, bobcat, minks and ermine, voles, shrews and bats. 

Animal adaptations: storing extra fat layers; coat color change; birds-strong beaks to hunt insects or eat pine nuts; insects winter over as grubs or eggs hidden in bark, underground, or underwater; migration (south in winter or north in summer) or hibernation; fur on feet; reptiles give birth to live young, larger mammals have smaller surface area to conserve heat loss; early births for some mammals; 

(Other)-severity of winters limits species diversity 

DESERT BIOMES: 


4 types: Hot/Dry; Semiarid; Coastal; Cold

Location: the Americas, Southern Asian, Africa, Australia.

-largest between 30 S and 30 N latitudes

Precipitation: < 25 cm/year (10 in) (in bursts)


- some are waterless

- evaporation is greater than precipitation Temperature: Hot/dry: Low -18 C 

to a High 49 C, (very hot during day, but cold at night) {large shifts in temperature during the day -no humidity to hold heat.}

Sunlight: Hot/dry-receive twice the solar radiations, cold (at poles) varies by 

season

Soil: - soil is sandy, rocky or gravely; nutrient rich but has little or no organic 

matter, only needs water to be productive; varies in salt content.  

Seasonality:  little change between seasons, rain in winter

Area: 19 % (about 1/5 of Earth’s surface)

Flora: specialized vegetation, ground hugging shrubs, and short woody trees: 

yuccas, ocotillo, turpentine bush, prickly pears, false mesquite, sotol, ephedras, agaves, and brittlebrush.  

Plant Adaptations: leaves have water-conserving 

characteristics: small, thick and covered with a thick cuticle, may be reduced to spines; photosynthesis in stems; open stomata at night so less evaporation; slow down growth; lose their leaves at extremely high temps; sprout and flower quickly after rains, store large amounts of water in trunks and stems; pleated skin to expand during rains.

Fauna: specialized animals: dominated by Reptiles (lizards & snakes), small 

mammals like mice, insects, arachnids, and birds.

Animal Adaptations: burrowing, hide in shadows during the day, active at night 

(nocturnal), large ears to release heat to the air, water through their food, storing water in fat (lizards in tails, camels in humps), light in color, inactive until rains (estivation),  

- organisms are adapted to lack of rain and extreme temperatures.

GRASSLAND BIOMES:  2 types

Prairie: 

Location: located in middle latitudes, North America,  South Africa, Hungary, 

Argentina, Uruguay, Soviet Union, 

Precipitation: 25 to 75 cm of rain
(<savannas)

(not enough rain for trees to grow)

Temperature: hot summers-high 38 C (100 F) and cold winters- low -40 C (-40 F), 

warm more moderate, vary from summer to winter.

Sunlight: varies by season

Soil: nutrient rich from decaying matter, deep and dark with fertile upper layers. 

Seasonality: rain in late spring/early summer, 

Area: 13 %

Flora: populated by grasses and non-woody plants (100’s of flowers): purple 

needle grass, blue grama, buffalo grass, galleta, asters, blazing stars, coneflowers, goldenrods, sunflowers, clovers, psoraleas, wild indigos. 

Plant Adaptations: adapted to drying, high winds, hot summers, cold winters, large 

portion of eacg plant underground in roots, 

Fauna: insects, wild horses, bison (American Buffalo) , wolves, prairie dogs, Jack 

rabbits, deer, mice, coyotes, foxes, skunks, badgers, blackbirds, grouses, meadowlarks, quails, sparrows, hawks, owls, snakes, grasshoppers, leafhoppers, and spiders. 

Animal Adaptations: burrowing underground, camouflaged fur, large herds, fast 

runners and leapers, a few hibernate, thicker coats, 

(other)- seasonal drought and occasional fires important to biodiversity. 


(Other)-few natural grasslands remain, have been turned into farmland.

Savannas:

Location: closer to the equator than prairies, Africa, Australia, South America, 

India.

Precipitation: 50 to 120 cm of rain/year

Temperature: warm to hot: winter 18 C (64 F)  Summer over 27 C (80 F)  

Sunlight: varies by season and location 

Soil: porous (water drains) w/thin layer of humus (decomposing material), 

Seasonality: hot & dry w/ fires, than warm 6-8 months w/ rain, 

Area: 10 %

Flora: - populated by grasses (each one has a predominant species), scattered 

shrubs and small, scattered trees, (few flowers)

Plant Adaptations: adapted to frequent fires; roots survive, fire-resistant bark,  

thorns to dissuade grazers, lose leaves during drought, 

Fauna: insects, antelope, giraffes, zebras, gazelles, zebras, rhinoceroses, lions,

wildebeest, water buffalo, kangaroos, mice, moles, gophers, ground squirrels, aardvark, snakes, worms, termites, beetles, leopards, hyenas, elephants, birds. 

Animal Adaptations:  predators- quick, powerful, smart, & sneaky; prey- fast and alert, roam in herds, other-fires and fauna can help maintain the grasslands. 


(other)*Large grazing herbivores help maintain grasslands by keeping young trees and bushes from sprouting and competing with grass for water and sunlight.

TUNDRA BIOMES: 

Location: Arctic- North Pole extending south to the coniferous forests, 

Alpine: widely scattered on mountains

Precipitation: Arctic-dry, 15-25 cm (6-10 in), Alpine: 76 to 102 cm (33-40in) 

Temp.: winter avg. -34 C (-30 F) to  -70 C (-94 F), summer avg. 3-12 C (37-54 F) 

-Alpine more moderate 

Sunlight: Arctic-66 days of dark mid-Nov. to late Jan, then days gradually gets 

longer until….84 days of light (sun never sets), low intensity

Alpine-strong intensity, amount varies by location.

Soil: nutrient poor, rocky and gravely, most of the soil is frozen all year (only top 

layer thaws during summer): Arctic- in summer wet and soggy {can’t drain below permafrost} Alpine- dry (it runs off) 

Seasonality: very short summers (growing season) with very long days (sun may 

not set at all) - long winters with very short days. 

-growing season: Alpine 180 days, Arctic 50 -60 days (10-14 weeks)

-high winds, up to 100 miles/hour.  

Flora: lichen, mosses, sedges, Perennial Forbs, dwarfed shrubs, heaths, liverworts, 

400 flowers (perennials not annuals), Alpine has dwarf trees. 

Plant Adaptations: ground hugging, moisture &  warmth preserving features-group 

together, adapted to high winds and disturbances in soil, carry out photosynthesis at cold temps and low light intensity, reproduce by budding and division, shallow roots, may shrivel down into bulbs and roots, dark color and hairy (heat absorption), sun tracking. 

Fauna: arctic foxes, wolves, polar bears, musk oxen, lemmings, voles, arctic hares 

and squirrels, insects, fish. Migrate in summer: birds, caribou, foxes, buffalo, wolf, elk, moose, reindeer, and insects.  

-Arctic turn migrates from north to south pole 

Alpine: mountain goats and sheep, elk, pikas, ptarmigans, voles, shrews, chinchillas, 

Animal Adaptations: short and stocky arms and legs, thick insulating cover of 

feathers or fur, color changes, thick fat layer, fur on feet, special features to prevent body fluids from freezing, solar heating, adaptable diets, breed and raise young quickly in summer, hibernate or migrate, 

Permafrost = define


- can be frozen to a depth of 2000 ft


- amount thawed varies, max. of several feet 

Mountains: 

- climate conditions change from base to its summit (different elevations)


- there is a series of biomes as elevation increases 


- communities change elevation increases

Ice:

- Land covered year-round with thick sheet of ice (Greenland and 

Antarctica)

-few organisms adapted to this area

AQUATIC BIOMES: 

-affected by temperature, sunlight, oxygen salt content and pressure. 


- water absorbs sunlight, so photosynthesis only occurs at the surface or in shallow areas.

- temperatures stay fairly constant but vary widely by depth, 

Freshwater Biomes:


- no salt in the water (or < 1%)


- plants and animals adapted to no salt. 

Ponds and Lakes:


- standing or still freshwater


-isolated, so limited species diversity 


-temperature varies by depth and season

- ponds are smaller and shallower


- lakes are larger and deeper

3 zones:


littoral: topmost zone near shore, warm and  

shallow, diverse community. 


Limnetic: open water near surface, well-

lighted, dominated by plankton & a few freshwater fish. 

Profundal: deep-water part, colder and 

denser, little light (i.e.; no autotrophs), fauna are heterotrophic (use oxygen for cellular respiration) and scavengers.

Streams and Rivers:


- flowing water


-temp. cooler at source with higher O2 


- streams start at the headwaters (springs or 

snowmelt), clear water


- strong current requires special adaptations



-species like trout and heterotrophs


- as streams combine to form rivers, the 

current slows, increase in species diversity with numerous aquatic plants and algae.  

- near mouth: water becomes muddy, and 

has less oxygen; less diversity of flora and fish like catfish and carp {require less O2}. 

Wetlands: marshes, swamps and bogs


- most freshwater, but a few saltwater


-standing water that support aquatic plants


- plant species adapted to very moist and 

humid conditions (hydrophytes). Ex: pond lilies, cattails, sedges, tamarach, and black spruce, cypress and gum. 

-Fauna: many insects, amphibians, reptiles, birds and furbearers, shrimp and shellfish

Marine Biomes:  oceans, coral reefs, estuaries

- cover ¾ of Earth’s surface. 

-differ in salt concentration, sunlight amount, water temperature, wave action, and water pressure. 

- marine algae produce much of the world’s O2 and take in a huge amount of CO2.

Estuaries = a habitat in which the fresh water of a river meets the salt water of the ocean.


- different and changing salt concentrations require special adaptations


- Flora: algae, seaweeds, marsh grasses, mangrove trees. 


-Fauna: very diverse includes variety of worms, oyster, crabs, and waterfowl. 

Coral Reefs: 


- warm shallow waters found as barriers along continents.


-nutritional poor water


- dominated by corals (algae and animal polyp), microorganisms, invertebrates, fishes,   

              sea urchins, octopuses, and sea stars.

Oceans: largest of all the ecosystems


-great diversity of species 

-divided into zones

Intertidal Zone: the part of the shore between 

the highest high-tide and the lowest low-tide line. 

- communities are constantly changing


-ex: tide pools

Neritic Zone: a region of shallow ocean water 

-over the continental shelf.

-below the low-tide line

- ex: tropical areas of coral reefs

Surface Zone: (also called Pelagic zone)


- open ocean to a depth of a few hundred meters, where light still penetrates


-generally cold


-flora: surface seaweeds 


-fauna: plankton, fish, whales, dolphins. 

Deep Zone: 


- open ocean below the surface zone

-most is completely dark


- 90 % of the ocean


- two sub-zones (Benthic and Abyssal)

Benthic zone: 


- bottom zone but does not include the deepest parts of the ocean (abyss).


- sand, silt and/or dead organisms


- temp. decreases with depth (less light)


- Flora: seaweed


-Fauna: bacteria, fungi, sponges, sea anemones, worms, sea stars, and fishes. 

Abyssal zone: 


- deepest parts, include mid-ocean ridges


-very cold and dark


-highly pressured


-high in O2, but low in nutritional content


-Flora: many species of invertebrates and fishes

-Producers:  chemosynthetic bacteria (at hydrothermal vents) 

Chapter 19 – Succession Review:
* Fires, floods, volcanoes, hurricanes, and other natural disasters can change communities in a very short period of time. 

Succession = define

Primary succession = define

Pioneer species = define


-often lichens and mosses carried by wind and water


- help to break up rocks and provide nutrients to the soil when they die.

-plant communities will generally change as the soil develops

*Primary succession causes the development of soils. 

*As succession proceeds, soil is formed and thickens - the result of decomposition

* The next series of plants that will start to grow will depend on the specific biome conditions


-begins with weeds and grasses


-then to shrubs and tree seedlings

Lichens (pioneer species) --> mosses & ferns --> grasses --> shrubs --> trees

Secondary Succession = define

-occurs in a place where an ecosystem has previously existed


- disturbances from fires, hurricanes, tornadoes, farming, logging, mining

-occurs five to ten times faster 
- first species are grasses, then weeds and wildflowers,

-then pine seedlings and finally hardwoods. 

*If the disturbance stops, the community will begin a secondary succession, changes in the vegetation that will lead back to a climax community.

climax community = the relatively stable community at the end of succession.

*As ecosystems age, the kinds of organisms found in them changes until some stable type of community forms

Example: secondary succession on abandoned farm in Maryland 
     1. Annuals (weeds like crabgrass) 1-2 years 
     2. Perennials (herbs and tall grasses) 2-5 years 
     3. Young pine seedlings in tall grass 5-10 years 
     4. Pine forest 10-150 years 
     5. Deciduous hardwood forest (climax) 150+ years

