BIOMES
SLIDE SHOW

For descriptions and background
information, see sections 6 - 8.
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very col lichens;, moss; lemmings; fox

little pre anIign gras ;rs%§ el,’lrcg%\%p l;

permafrost bushes; (no trees) |caribou; musk ox
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A-ctic tiindra lichen

MOSS lupine Alpine tundra

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



TUNDRA:
ANIMALS

ntarmigan marmot

musk ox caribou polar bears

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



TAIGA

[ J A
\/ YIRY

cold winters fir; spruce; pine; squirrels, beavers;

warm sufFREO ViAMKYaKEI€SOUNGRSGH Bgles:

sharp seasons (some broadleaf) | moose, brown bears




TAIGA:
PLANTS

Douglas fir

coniferous forest sequoia pine and fern

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



TAIGA:
ANIMALS

red fox

gray wolf moose brown bear
eating salmon

Credits: Jim Frates, USWFS; Tracy Brooks, USFWS; LaVerne Smith, USFWS; Steve Hillebrand, USFW S
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CLIMATE PLANT ANIMALS
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warm summers oak; maple; mice; deer,

cold winfer® tO .Kafﬁiﬁ@kﬂfﬁe& JOIFdS, frogs:

moderate precipitation |shrubs; ferns bear




TEMPERATE
FORESTS:

PLANTS Shenandoah forest maple leaf

rhododendron fern deciduous forest

Credits: NPS; USDA; NPS; NPS; Earth Observatory, NASA
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FORESTS:
ANIMALS
ch’pmunx raccoon
white-tailed deer cougar black bear

Credits: Canter, NPS; Dave Menke, USFWS; NPS; USFWS; Mike Bender, USFWS



RAINFORESTS

CLIMATE PLANTS ANIMALS

AREVIEW

hot (tropical) canopy evergreens; ) onkeys;

arrot

h I
Savy I3 to 'a”aSkSresourc§ Corn
humid orchids guars




RAINFORESTS:
PLANTS

tropical rainiorzst canopy

temperate forest orchid strangler fig

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

monkey

sloth parrot jaguar

Credits: USFWS; David Pearce, Hedweb; Jim Rorabaugh, USFWS; USFWS



GRASSLANDS

CLIMATE PLANTS ANIMALS

rainy and dry seasons : :

warm sura_j%er;[ ﬁ%@'lpégﬁ‘ur @E?:eOdlﬁ?; bison;

cold (or warm) winter |(acacia lon, zebra; giraffe)




GRASSLANDS:
PLANTS

grasslands

savanna fire baobab acacia

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



GRASSLANDS:
ANIMALS

Wes it maacowlark prairie dog

cheetah zebra giraffe

Credits: John and Karen Hollingsworth, USFWS; Claire Dobert, USFWS; Thomas A. Hermann, NBIl, USGS (3)
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cactus; yucca; ~ |kangaroo rat;

very dry |
ot day ROLIRMAWVW | REress ources g snakes;

flowers roadrunner




DESERTS:
PLANTS

sand dunes

desert wildflowers barrel cactus spines on cholla saguaro

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



DESERTS:
ANIMALS

azsert iguana

jackrabbit roadrunner Kit fox

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



6A. TUNDRA

Climate: Tundra regions are extremely cold, with tempeest averaging30 degrees F in winter, a
only occasionally reaching 50 degrees in summerctidtundra areas include the extreme latitudes—
much of Alaska and the northern stretches of Canadeope and Siberia. Highenountaintops in t
mid-latitudes are called alpine tundra. Giwée cold climate, only the top few inches to tem tfee
thaw even in summer. Permafrost, the layer thammes frozen year-round, keeps whatditinoistur
that falls from sinking in to the earth. In additithe surface water evaporatesmjodue to the cool ai
The limited d”.uiiag > and £ w eva oration/ sul saiwe 2us| 10gs and poiao. This is despite th
that very little nrecipitatior ra. 5, abc 4 10 ir £ oer /ear,— :or parable ) many deserts.

Plants: Plar* life in the tundre is  mit ¢ by :he jermust, ci d tempe atures, the brief summer,
strong winds. Ciuy shallow-routey, low madted chaof veyciwuun Survive 1 the thactive laye
above the permafrost. Lichens (including the mised “reindeer moss”) are crusty, rootless symk
blends of algae and fungi. Present also are ngrass dwarfed woody shrubs, and sedge (flow
plants). Any flower there must bloom quickly inetlshort growing season. Snow bativers an
protects the plant durinthe long harsh winters. Arctic regions are thpprapriately named “tundre
which is Finnish for “treeless plain.”

Animals:The herbivores include insects, voles, lemmimgsihan and musk oxen . The carniva
nclu’ e the ‘rcti “oxes wc ses, sno ty oy .s, anolgp be rs. Alpin® regio: = al o spo.  grou
mot itain goe 5, 1a. mot , al 1 elk.) Proviuang cdtaga an insulatic 1, thick 1 atl :rs or .mang
colc season ly in nar ' sy ecies from  armiganeronin s... Ler mings, | oki gkie ~amster
have r focpac —allc ' ng hem tonnel hrough snow to each buric.nl=:"s. | :mahr. hecon
Jregnant at only one month of age, and they tylyidadar litters 6 three. This helps them surv
despite such predators as the snowy owl (whichadiszen lemmings a day) and the Arctic fox (w!
litters range from one to twenty, depending onrthmber of lemmings available).

6B. TAIGA

Climate: The climate in the taiga regions is dictatedttigir 5060 degree north latitudes. The n
centri icy. 1S € wure SAM ey, cdrede, and As re | g, wod’ vinter’ and ¢ 10,7 warm, sumr
There are se 1sc al swi Js, s evidenc d by ent tier peratures ‘ecc d d ir veki oyansk, Russia (
90ar 7T deg ..o anren ciy.

Plants. The thin, acidic 50il ‘anu cuu climawe limit wegeiauun w pritnarily cunifers/ The evergre
(fir, spruce, and pine) have needles year-roundre@wve cones for reproduction. Th<.ithdark needle
have advantageous adaptations—their dark colorrladsioe sunlight to aid in photosynthesisheiF thir
design, waxy covering and recessed stomata allceettanspiration and thus ®rve water. The th
needles and overall conical gleaof the trees reduce the effects of wind and rdshi damaging snc
build-ups on the limbs. Local variants-include sexjuoias in California, the lodgepole piimethe
Focries, aid ue heicart fr of e ~zithern Aidikes .Bes de th2 ‘noe’ ccmnon eveeen.
tomsracke (tic.es ‘which ched the r ecdles n Lerfad son e Lrcad 2¢f tises \asrecial y biichz2e
and alder) mix in, particularly in the area bordgrthe temperate forest regions. \ghte canopy in tt
taiga tends to block much of the sunlight, the usigey can include grasses, moss, and fern.

Animals: The herbivores include insects, small rodentsybes, moose, and elk. Carnivores inc
eagles, woodpeckers, owls, weasels, foxes, lyrb@lscats, and brown bears. Thick feathers famd
color change, and hibernation help these speciesssithe cold winters.



7A. TEMPERATE FOREST

Climate: Located at midatitude regions of eastern North America, westtreérEurope, and easte
Asia, temperate forests have hot summers and cwoiters. Their proximity to oceans provides tt
with moderate annual precipitation (80-inches per year). The dramatic cooling of wirléads to
period of relative dormancy for plant life there.

Plants: The climax plants in temperate forests are deeidurees. These trees grow broad leave
catch the su une sun’'s /' ht ene ty to r ke ouu. 0sy thesis s ,uwo wih themdnishing fall
sunshine anc duction of y atu - to tt 2 cave .. Wil less | isi j of the ( ‘een chemical chlorophyll,
bright yellows, uic.. ves, und | xds ' re rev :a dti _sttu 1 a dulle wiown before they fallea
drop is caus~d by t! 2 ¢ :aling” ff ¢ the /&af rthe - prevent | ss of wi er through trangmraduring
the drier winter. v 11e diopped leaves decay amhoe nutrients w iunin a i sun. This fertilitgd a 5
6 month growing season provide for the wide ranfyplant species that make up five distinct layers:
Mature oak, maple, beech, and hickory are the pnaunt climaxtrees making up the canopy. Sapl
make up a second layer. Beneath them are shrilest are wildflowers(rhododendron, azalea, ¢
mountain laurel), berry bushes, and ferns. Liched mosses form the ground layde trees produ
fruits, berries, leaves, nuts, and acorns whiclpstmnimal life.

Animals: Herbivores in temperate faresiglude birds, mice_sauirrels, and deer. Carmwadnclud
nse’ -eater. (frc . liza Is, kunks a. 1 so’ iesshimbdente: ers (foxe  and ¢ s), and hi her o
con umers (¢ ug ars anc o ivorous bi ' bearsptation to the ¢ Id winte inc udeof® torag
(chi, munks & .dj ys), mi rat n (birds), a 1 hilagion (bears

7B. TROPICAL RAINFOREST

Climate: Tropical rainforests in South America, Africa éhdutheast Asia are hot and moist. The w
moist air rises and heavy rains result (typicalllern100 inches per year)ypgorting more species
plants and animals than any other biome. (Theeesarall, temperate rainforests Morth and Sout
America where moist Pacific air is forced up oveastal mountains, producing 200 inches per year.)

Plant . ve_>tat niis chara cnzecu by distinet ay M@l uces or ) ath k “ca op " with spora
emer ent gi nt ees tc ver g umbrell -like / offl >se are typice 'y e e gyref 1, b 2y may hav
decic —__uees ..« das Wi 1 a snyghtly ' rier 3eas he unuerstory hé 5 s 1a’ ar tre s, viaesl tal
ferns. Except al dpeni s a jundjlee riverk v s or . ee| slopes, onl % o t dighh' ters througl
the canopy and underswry w reacni the “noor.” efenleaves anu other organic litte are decomposed
quickly by bacteria and fungi. The released nutseme absorbed lthe roots of the la’ge plants...Sc
plants exhibit unusual adaptations: Epiphyteslniog orchids) get water and nutrients frahe air
Lianas, long woody vines, climb high in gaps inrtmtaes to reach the sunlight. Theargler fig's seec
start high on a host tree’s branches, send brarartieteaves up high blocking the lighgnd roots dow
robbing the water, and in the end/:hok~"iis hegt to death. (Cooler temperate rainforests ushalbg
canupy cffi’; sowuce, cedis, and emlests Their tnCerstiay dcgwho 1 ed vine nibole. Moss,
endiungiinhzoit1hei floor.)

Animals: With abundant fruit and flowers, the canopy hdstsbivorous insectanonkeys, birds, ai
bats. They are the diet of carnivorous jaguarskes, lizards, eagles, and bafsrogs frequent tt
understory, and wild pigs, the floor. The toucaspecialized beak lets it ripuits from high limbs. Th
slow-moving sloth’s blugreen algae in its fur provide good camouflageengjperate rainforests he
herbivorous voles, deer, and elk and carnivorousdpeckers, weasels, raccoons, wolves, and cougar.)



8A. GRASSLANDS

Climate: Grasslands have a rainy growing season andea géariod in which the dominant grasses
dormant. Winters are cold in the temperate gradslaf the Great Plains (in North America), the pam(ir
South America), the veldin Africa) and the steppes of central Europe aitéi$&. Winters are warmer in 1
subtropical grasslands (savanna of Africa). In fatitude areas 10-30 inches of precipitation isdgh but in
the warme subtropical areas 25-60 inches may fall.

Plants: Grasse~ ... "‘2ese rec 'ns ha’  adaptr ' su -, THky row rapi ", ...g the rainy season; -
turn brown ani often die b7 :k durin¢ (he dry ¢ 2p¢ Yy sto : w ter and utrients in their rootgytigron
back up from the. 'oms a erti2ade nor, 7 fii 2, 0 arn27ig. rainier = _.._,-8 can grow up to se
feet tall, with roots up 0 ¢ x ieer lee . (17 3% 3s, over, whe t, barleg nflowers, asters, and golder
are common sporits. Siveral facior. me e it ifff_r trees to - T in oo 2 te grasslarids limitec
rainfall, the thinness of the fertile soil, graziagimals, and seasonal firegn.the savannas some trees t
developed specialized features that enable thesurtove: Baobabs produce only small thies and stc
water in their trunks, (which are often gouged opgnthirsty elephants).Acacias have deep roots, tho
symbiotic stinging ants, and a repelling alkalaithstancet releases into its leaves when giraffes eat thée
a warning to neighboring trees, acacia emit a cbehmto the air that causes others to also reltasalkaloid.

Animals: Frequenting the temperate grasslands are criagetsshoppers, snakes, meadowlarks, owls, ¢
drgs, Fack-inted  rrets, oror jhorn, a son. /1 the subtro} car yrasSslT ius o 2 ter aman 3, hyene
Vv arth' gs, zebr 5,1 n . hip opt ‘amuses, « 'ep’ andsgiraffes.

8l . DESERTS

Clinate: Deserts receive less than 10 inches of rain per.y The stereotypical desert is quite hothwit
daytime temperatures reaching 120 degrees, yepthgplramatically at night as the dry air allows fadian
cooling. Thesdrade wind desertdocated between 15-35 degrees latitude (norfoothof the equator), rest
from drying circular winds. After equatorial aises, cools, drops its moisture, moves away, delscenc
warms, it then sweeps the drier and warmer airsactioe land... There are other types of desbftig:latitude
desertsare located far inland from ocearRainshadow deserfsrm beyond the mountains that force mois
to rise, coal_condense and precini_The drier air themlescends the leeward slopes.and passes ove
deserts as De th' alley o the Sobi (dow wind € dir ala)y 1s).Coast. ' des' | form vhe e eastdy winds
move { ward 1e cean / s ir the case ( the d( 2st =nion _the Ata ar a ¢ Sou 1 Americg&old
deserts 1ave little ' reciy. tation n frigid arec :../ vinde de nd pick up ia d, (au .ingdt reep up slope
only to e depositc 1 at thi cre t of a small ri v &arge un¢ With accu 1 ilatio ' manial nches cause -
sand to descend the downwind slipface as the dselémoves slowly in the direction of th: wind.

Plants: To survive arid conditions, plants have developederal types of adaptation$he succulents (cact
agave, yucca, and cholla) store water in theirgostems, or leaves. Leaves are specializedall, waxy, o
glossy to reduce water loss. Protective spines have estisarface area, but this requires photosynthiesis
Ye done in the stem. To collect water snivbs rhase wide root svstems or taproots up to 30 feetndo
2ereniials; v tich tyicall Flbam cc afully<in tsprno con ge throu gh /e ars ddr anc y os their seed s v
‘o1 erough tairilo corcut. ipoamerils aic 2an dadce active |2 ryc eldl |iss thain ans marthlona

Animals: Animals also have adapted to the dryness in sévevays: creating watevhile digesting fooc
lacking sweat glands, having salt glands that igebf salts, concentrating urine, and storing fahumps ¢
tails. In hot deserts adaptations include stayintpe shade, burrowing, being active only at nigitcturnal)
and even being dormant in the summer (estivatiblerbivores include insects, rodents, and jackral
carnivores include lizards, snakes, scorpions; wares include hawks and kit foxes.



