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TUNDRA

lemmings; fox
snowy owl;
caribou; musk ox

lichens; moss;
grasses; sedge;
bushes; (no trees)

very cold
little precipitation
permafrost
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TUNDRA:
PLANTS

Credits:  USFWS; USFWS; Rosalie LaRue, NPS; NPS; Earth Observatory, NASA; 

Arctic tundra                     lichen

moss                  lupine                          Alpine tundra
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Go to www.k8resources.com



TUNDRA:
ANIMALS

Credits:  Karen Bolinger, USFWS; Christine Duchesne, NPS; USFWS; Jon Nickles, USFWS; Steve Amstrup, USFWS

ptarmigan              marmot

musk ox                      caribou                polar bears
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squirrels, beavers;
weasels, eagles;
moose, brown bears

fir; spruce; pine;
tamarack;
(some broadleaf)

cold winters
warm summers
sharp seasons

ANIMALSPLANTSCLIMATE

TAIGA SAMPLE

(ONLY  FOR

PREVIEW)
Go to www.k8resources.com



Credits: NPS; Earth Observatory, NASA; NPS; J. Schmidt, NPS

Douglas fir

coniferous forest                     sequoia                  pine and fern

TAIGA:

PLANTS
SAMPLE

(ONLY  FOR

PREVIEW)
Go to www.k8resources.com



Credits: Jim Frates, USWFS; Tracy Brooks, USFWS; LaVerne Smith, USFWS; Steve Hillebrand, USFWS

TAIGA:

ANIMALS

red fox

gray wolf                          moose                  brown bear
eating salmon
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mice; deer;
birds, frogs;
bear

oak; maple;
beech; hickory;
shrubs; ferns

warm summers
cold winters
moderate precipitation

ANIMALSPLANTSCLIMATE

TEMPERATE

FORESTS
SAMPLE

(ONLY  FOR

PREVIEW)
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Credits:  NPS; USDA; NPS; NPS; Earth Observatory, NASA

TEMPERATE

FORESTS:

PLANTS Shenandoah forest     maple leaf

rhododendron               fern                     deciduous forest
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Credits:  Canter, NPS; Dave Menke, USFWS; NPS; USFWS; Mike Bender, USFWS

TEMPERATE

FORESTS:

ANIMALS
chipmunk                   raccoon

white-tailed deer                  cougar                          black bear

SAMPLE
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monkeys;
parrots;
jaguars

canopy evergreens;
lianas;
orchids

hot (tropical)
heavy rains
humid

ANIMALSPLANTSCLIMATE

RAINFORESTS
SAMPLE

(ONLY  FOR

PREVIEW)
Go to www.k8resources.com



Credits:  Earth Observatory, NASA; Martin Ruzek, USRA, EPOD, NASA; NPS; SOFIA, USGS; SOFIA, USGS 

RAINFORESTS:

PLANTS

tropical rainforest            canopy

temperate forest                       orchid                 strangler fig

SAMPLE
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PREVIEW)
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Credits:  USFWS; David Pearce, Hedweb; Jim Rorabaugh, USFWS; USFWS

RAINFORESTS:

ANIMALS

monkey

sloth                         parrot                  jaguar

SAMPLE
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PREVIEW)
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meadowlark; 
prairie dog; bison;
(lion; zebra; giraffe)

grass; wheat;
sunflowers;
(acacia)

rainy and dry seasons
warm summer; 

cold (or warm) winter

ANIMALSPLANTSCLIMATE

GRASSLANDSSAMPLE

(ONLY  FOR

PREVIEW)
Go to www.k8resources.com



Credits:  NPS; J. S. Levine, Langley Research Center, NASA; Jim Ross, NASA; Gary M. Stolz, USFWS

GRASSLANDS:

PLANTS

grasslands

savanna fire                     baobab                   acacia

SAMPLE
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PREVIEW)
Go to www.k8resources.com



Credits:  John and Karen Hollingsworth, USFWS; Claire Dobert, USFWS; Thomas A. Hermann, NBII, USGS (3)

GRASSLANDS:

ANIMALS

Western meadowlark  prairie dog

cheetah                               zebra        giraffe
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kangaroo rat;
lizards; snakes;
roadrunner

cactus; yucca;
shrubs;
flowers

very dry
hot days/cool nights

ANIMALSPLANTSCLIMATE

DESERTSSAMPLE
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Credits:  Richard Frear, USGS; USGS; NPS; NPS; NPS; 

DESERTS:

PLANTS

sand dunes

desert wildflowers   barrel cactus     spines on cholla   saguaro

SAMPLE

(ONLY  FOR

PREVIEW)
Go to www.k8resources.com



Credits:  Jim Rorabaugh, USFWS; NPS; NOAA; National Nuclear Security Administration/Nevada Site Office

DESERTS:

ANIMALS

desert iguana

jackrabbit                   roadrunner                    kit fox

SAMPLE

(ONLY  FOR

PREVIEW)
Go to www.k8resources.com



6A.  TUNDRA 
 
Climate:  Tundra regions are extremely cold, with temperatures averaging -30 degrees F in winter, and 
only occasionally reaching 50 degrees in summer.  Arctic tundra areas include the extreme latitudes—
much of Alaska and the northern stretches of Canada, Europe and Siberia.  Higher mountaintops in the 
mid-latitudes are called alpine tundra.  Given the cold climate, only the top few inches to top two feet 
thaw even in summer.  Permafrost, the layer that remains frozen year-round, keeps what little moisture 
that falls from sinking in to the earth.  In addition the surface water evaporates slowly due to the cool air.  
The limited drainage and slow evaporation results in numerous bogs and ponds.  This is despite the fact 
that very little precipitation falls, about 10 inches per year,—comparable to many deserts. 
 
Plants:  Plant life in the tundra is limited by the permafrost, cold temperatures, the brief summer, and 
strong winds.  Only shallow-rooted, low matted clumps of vegetation survive in the thin active layer 
above the permafrost.  Lichens (including the misnamed “reindeer moss”) are crusty, rootless symbiotic 
blends of algae and fungi.  Present also are moss, grass dwarfed woody shrubs, and sedge (flowering 
plants).  Any flower there must bloom quickly in the short growing season.  Snow both covers and 
protects the plant during the long harsh winters.  Arctic regions are thus appropriately named “tundra,” 
which is Finnish for “treeless plain.” 
 
Animals:  The herbivores include insects, voles, lemmings, caribou, and musk oxen.  The carnivores 
include the Arctic foxes, wolves, snowy owls, and polar bears.  (Alpine regions also sport grouse, 
mountain goats, marmots, and elk.)  Providing camouflage and insulation, thick feathers or fur change 
color seasonally on many species from ptarmigans to lemmings…  Lemmings, looking like hamsters, 
have fur foot pads—allowing them to tunnel through snow to reach buried plants.  Females can become 
pregnant at only one month of age, and they typically bear litters of three.  This helps them survive 
despite such predators as the snowy owl (which eats a dozen lemmings a day) and the Arctic fox (whose 
litters range from one to twenty, depending on the number of lemmings available). 
 

6B.  TAIGA 
 
Climate:  The climate in the taiga regions is dictated by their 50-60 degree north latitudes.  The north 
central regions of North America, Europe, and Asia have long, cold winters and short warm, summers.  
There are seasonal swings, as evidenced by the extreme temperatures recorded in Vekhoyansk, Russia (-
90 and + 90 degrees Fahrenheit). 
 
Plants:  The thin, acidic soil and cold climate limit the vegetation to primarily conifers.  The evergreens 
(fir, spruce, and pine) have needles year-round and have cones for reproduction.  The thin, dark needles 
have advantageous adaptations—their dark color absorbs the sunlight to aid in photosynthesis.  Their thin 
design, waxy covering and recessed stomata all reduce transpiration and thus conserve water.  The thin 
needles and overall conical shape of the trees reduce the effects of wind and diminish damaging snow 
build-ups on the limbs.  Local variants include the sequoias in California, the lodgepole pine in the 
Rockies, and the balsam fir of the northern Appalachians…Beside the more common evergreens, 
tamaracks (trees which shed their needles in the fall) and some broadleaf trees (especially birch, aspen, 
and alder) mix in, particularly in the area bordering the temperate forest regions.  While the canopy in the 
taiga tends to block much of the sunlight, the understory can include grasses, moss, and fern. 
 
Animals:  The herbivores include insects, small rodents, beavers, moose, and elk.  Carnivores include 
eagles, woodpeckers, owls, weasels, foxes, lynxes, bobcats, and brown bears.  Thick feathers and fur, 
color change, and hibernation help these species survive the cold winters. 
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7A.  TEMPERATE  FOREST 
 
Climate:  Located at mid-latitude regions of eastern North America, west central Europe, and eastern 
Asia, temperate forests have hot summers and cold winters.  Their proximity to oceans provides them 
with moderate annual precipitation (30-60 inches per year).  The dramatic cooling of winter leads to a 
period of relative dormancy for plant life there. 
 
Plants:  The climax plants in temperate forests are deciduous trees.  These trees grow broad leaves that 
catch the summer sun’s light energy to make food.  Photosynthesis slows with the diminishing fall 
sunshine and reduction of water to the leaves.  With less processing of the green chemical chlorophyll, the 
bright yellows, oranges, and reds are revealed.  In time most turn a duller brown before they fall.  Leaf 
drop is caused by the sealing off of the leaf to further prevent loss of water through transpiration during 
the drier winter.  The dropped leaves decay and release nutrients to form a rich soil.  This fertility and a 5-
6 month growing season provide for the wide range of plant species that make up five distinct layers:
Mature oak, maple, beech, and hickory are the predominant climax trees making up the canopy.  Saplings 
make up a second layer.  Beneath them are shrubs.  Next are wildflowers (rhododendron, azalea, and 
mountain laurel), berry bushes, and ferns.  Lichen and mosses form the ground layer.  The trees produce 
fruits, berries, leaves, nuts, and acorns which support animal life. 
 
Animals:  Herbivores in temperate forests include birds, mice, squirrels, and deer.  Carnivores include 
insect-eaters (frogs, lizards, skunks and some birds), rodent-eaters (foxes and owls), and higher order 
consumers (cougars and omnivorous black bears).  Adaptations to the cold winter include food storage 
(chipmunks and jays), migration (birds), and hibernation (bears). 
 

7B.  TROPICAL  RAINFOREST 
 
Climate:  Tropical rainforests in South America, Africa and Southeast Asia are hot and moist.  The warm, 
moist air rises and heavy rains result (typically over 100 inches per year), supporting more species of 
plants and animals than any other biome.  (There are small, temperate rainforests in North and South 
America where moist Pacific air is forced up over coastal mountains, producing 200 inches per year.) 
 
Plants:  Vegetation is characterized by distinct layers:  Tall trees form a thick “canopy,” with sporadic 
emergent giant trees towering umbrella-like aloft.  These are typically evergreen, but they may have
deciduous trees in areas with a slightly drier season.  The “understory” has smaller trees, vines and tall 
ferns.  Except at openings at jungle-like riverbanks or steep slopes, only 2% of the sunlight filters through 
the canopy and understory to reach the “floor.”  There leaves and other organic litter are decomposed
quickly by bacteria and fungi. The released nutrients are absorbed by the roots of the large plants…Some 
plants exhibit unusual adaptations:  Epiphytes (including orchids) get water and nutrients from the air.  
Lianas, long woody vines, climb high in gaps in branches to reach the sunlight.  The strangler fig’s seeds 
start high on a host tree’s branches, send branches and leaves up high blocking the light, send roots down 
robbing the water, and in the end choke its host tree to death.  (Cooler temperate rainforests usually have a 
canopy of fir, spruce, cedar, and hemlock.  Their understory has dogwood and vine maple.  Moss, fern, 
and fungi inhabit their floor.) 
 
Animals:  With abundant fruit and flowers, the canopy hosts herbivorous insects, monkeys, birds, and 
bats.  They are the diet of carnivorous jaguars, snakes, lizards, eagles, and bats…Frogs frequent the 
understory, and wild pigs, the floor.  The toucan’s specialized beak lets it rip fruits from high limbs.  The 
slow-moving sloth’s blue-green algae in its fur provide good camouflage.  (Temperate rainforests have 
herbivorous voles, deer, and elk and carnivorous woodpeckers, weasels, raccoons, wolves, and cougar.) 
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8A.  GRASSLANDS  
 
Climate:  Grasslands have a rainy growing season and a drier period in which the dominant grasses are 
dormant.  Winters are cold in the temperate grasslands of the Great Plains (in North America), the pampas (in 
South America), the veldt (in Africa) and the steppes of central Europe and Siberia.  Winters are warmer in the 
subtropical grasslands (savanna of Africa). In mid-latitude areas 10-30 inches of precipitation is typical, but in 
the warmer subtropical areas 25-60 inches may fall. 
 
Plants:  Grasses in these regions have adapted successfully:  They grow rapidly during the rainy season; they 
turn brown and often die back during the dry season; they store water and nutrients in their roots; they grow 
back up from their stems after the cold winter, a fire, or grazing.  In rainier areas grasses can grow up to seven 
feet tall, with roots up to six feet deep.  Grasses, oats, clover, wheat, barley, sunflowers, asters, and goldenrod 
are common species.  Several factors make it difficult for trees to survive in temperate grasslands: the limited 
rainfall, the thinness of the fertile soil, grazing animals, and seasonal fires…In the savannas some trees have 
developed specialized features that enable them to survive:  Baobabs produce only small thin leaves and store 
water in their trunks, (which are often gouged open by thirsty elephants).  Acacias have deep roots, thorns,
symbiotic stinging ants, and a repelling alkaloid substance it releases into its leaves when giraffes eat them.  As 
a warning to neighboring trees, acacia emit a chemical into the air that causes others to also release the alkaloid. 
 
Animals:  Frequenting the temperate grasslands are crickets, grasshoppers, snakes, meadowlarks, owls, prairie 
dogs, black-footed ferrets, pronghorn, and bison.  In the subtropical grasslands are termites, snakes, hyenas, 
warthogs, zebras, lions, hippopotamuses, elephants, and giraffes. 

 
8B.  DESERTS 

 
Climate:  Deserts receive less than 10 inches of rain per year.  The stereotypical desert is quite hot, with 
daytime temperatures reaching 120 degrees, yet dropping dramatically at night as the dry air allows for radiant 
cooling.  These trade wind deserts, located between 15-35 degrees latitude (north or south of the equator), result 
from drying circular winds.  After equatorial air rises, cools, drops its moisture, moves away, descends, and
warms, it then sweeps the drier and warmer air across the land…There are other types of deserts: Mid-latitude 
deserts are located far inland from oceans.  Rainshadow deserts form beyond the mountains that force moist air 
to rise, cool, condense and precipitate.  The drier air then descends the leeward slopes and passes over such 
deserts as Death Valley or the Gobi (downwind of the Himalayas).  Coastal deserts form where easterly winds 
move toward the ocean (as in the case of the world’s driest region, the Atacama of South America).  Cold 
deserts, have little precipitation in frigid areas…Winds erode and pick up sand, causing it to creep up slopes, 
only to be deposited at the crest of a small ripple or large dune.  With accumulation, mini-avalanches cause the 
sand to descend the downwind slipface as the dune itself moves slowly in the direction of the wind. 
 
Plants:  To survive arid conditions, plants have developed several types of adaptations:  The succulents (cactus, 
agave, yucca, and cholla) store water in their roots, stems, or leaves.  Leaves are specialized—small, waxy, or 
glossy� to reduce water loss.  Protective spines have reduced surface area, but this requires photosynthesis to 
be done in the stem.  To collect water shrubs must have wide root systems or taproots up to 30 feet down.  
Perennials, which typically bloom colorfully in the spring, can go through years of dormancy as their seeds wait 
for enough rain to sprout.  Ephemerals are annuals whose active life cycle is less than one month long. 
 
Animals:  Animals also have adapted to the dryness in diverse ways:  creating water while digesting food, 
lacking sweat glands, having salt glands that get rid of salts, concentrating urine, and storing fat in humps or 
tails.  In hot deserts adaptations include staying in the shade, burrowing, being active only at night (nocturnal), 
and even being dormant in the summer (estivation). Herbivores include insects, rodents, and jackrabbits; 
carnivores include lizards, snakes, scorpions; omnivores include hawks and kit foxes. 

SAMPLE

(ONLY  FOR

PREVIEW)
Go to www.k8resources.com


