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Antarctica	the	white	continent	is	the	fifth	largest	continent	in	the	world	with	its	unique	wildlife,	extreme	coldness,	dryness,	windiness	and	unexplored	territories.	The	word	Antarctica	is	derived	from	the	Greek	word	antarktike,	which	means	opposite	to	north	i.e.,	opposite	to	the	Arctic.	Johannes	Schner's	1515	globe	gores	of	the	southern	hemisphere,
which	carry	an	extremely	peculiar	and	vastly	oversized	rendering	of	the	Antarctic	continent.	(Source:	)	It	is	situated	within	the	Antarctic	Circle	and	is	surrounded	by	Southern	Ocean.	James	cook	discovered	Antarctica	when	he	was	crossing	the	Antarctic	Circle.	The	worlds	largest	ocean	current,	the	Antarctic	circumpolar	current	circumvents	the
Antarctic	continent.	Of	the	14	million-sq.km	area,	98%	is	covered	with	thick	ice	sheets	that	formed	25	million	years	ago	and	holds	75%	of	the	earths	fresh	water.	Captain	James	Cook	British	explorer,	navigator,	cartographer,	and	captain	in	the	Royal	Navy.	The	first	to	have	circum-navigated	the	Antarctica.	The	remaining	2%	ice-free	areas	dote
Antarctica	where	major	research	stations	have	been	established.	Currently	Antarctica	is	host	to	more	than	50	research	stations	spread	over	the	entire	continent.	A	growth	of	research	stations	from	1912	to	present	day	is	represented	in	the	figure	below.	Source:	Tina	Tin	and	Rupert	Summerson,	In:	International	Journal	of	Wildernessvol.	19,	No.	3:	Dec
2013.	The	average	thickness	of	the	ice	sheet	is	about	1.9k	m	with	the	highest	being	3.6	km	near	the	pole.	It	has	the	highest	average	elevation	among	all	the	continents.	It	is	the	only	continent,	which	is	uninhabited	by	humans.	Over	170	million	years	ago,	Antarctica	and	India	were	a	part	of	the	Gondwana	and	further	a	part	of	the	super-continent
Pangea.	Due	to	plate	tectonics,	the	continents	split	and	moved	to	form	new	continents.	Antarctica	was	thus	formed	and	reached	its	present	position	about	25	million	years	ago.	Source:	The	weather	in	Antarctica	varies	between	extremely	cold	(winter)	to	cold	(summer).	The	lowest	temperature	recorded	on	earth	is	-89C	inVostok	station	of	Antarctica
was	on	21	July	1983	(782750S1065015E).	Typical	minimum	temperature	during	winter	range	between	-80C	to	-90C	in	the	interior	and	the	maximum	temperatures	in	summer	range	from	5C	to	15C	along	the	coast.	Antarctica	is	a	cold	desert	(Heywood	1984)	because	its	average	precipitation	is	about	10	cm	per	year,	only	4	times	higher	than	that	of	the
annual	precipitation	in	Sahara	Desert.	Precipitation	is	mostly	in	the	form	of	snowfall.	Some	exceptional	phenomenas	such	as	Aurora	Australis	(natural	light	display	in	the	sky	formed	due	to	the	collision	of	solar	wind	and	magnetospheric	charged	particles),	sundog	(it	is	bright	light	spot	on	either	side	of	the	sun	like	a	halo)	and	diamond	dust	(it	is	a
ground	level	cloud	consisting	of	small	ice	crystals)	are	observed	in	Antarctica	which	are	unique	to	this	region.	Diversity	of	flora	is	very	low	in	Antarctica	because	of	its	extremely	low	temperature,	moisture,	low	precipitation,	etc.,	which	hinders	any	plant	growth.	However,	some	species	of	mosses,	lichens,	liverworts	and	algae	can	be	found	in
Antarctica,	which	can	survive	extreme	cold	conditions.Antarctican	hair	grass	and	Antarcticanpearlwort	are	the	two	flowering	plants	occurring	in	the	South	Orkney	Island,	the	South	Shetland	Islands	along	the	Western	Antarctic	Peninsula.	Some	Antarctic	islands	are	habitat	to	moths,	flies	and	midges.	Penguins,	Skua,	Snow	petrels,	Albatross	are	the
birds	which	habitat	Antarctica	which	can	survive	extreme	coldness.	The	marine	life	consists	of	whales,	fish,	cephalopods,	seals	and	krill.	Krill	has	an	important	role	in	the	food	chain	as	it	is	the	main	food	source	of	the	Antarctic	marine	organisms.	These	Antarctic	organisms	have	different	features	for	surviving	the	extreme	coldness	of	the	continent	such
as	large	body	size,	slow	growth	and	limited	species.	The	most	important	Antarctica	treaty	was	signed	in	1959	in	Washington,	which	has	14	articles.	At	the	beginning	of	this	treaty,	there	were	12	countries	and	now	the	members	of	the	treaty	have	increased	to	50.	The	treaty	prohibits	military	activities,	nuclear	explosions,	mineral	exploration	and	waste
disposal	and	supports	only	scientific	research.	In	1991,	24	nations	decided	to	ban	the	oil	and	other	mineral	exploration	until	2048.	.	More	on	the	Treaty	and	documents	related	can	be	found	on	the	Antarctic	Treaty	website	(www.ats.aq).	The	recent	elevated	carbon	emissions	along	with	greenhouse	gases	and	ozone	depletion	has	been	a	concern	as	this
may	lead	to	rapid	melting	of	ice.	If	the	ice	in	Antarctic	were	to	melt,	the	sea	level	would	rise	to	approximately	63	m,	which	will	affect	all	the	coastal	cities	by	inundating	them.	An	interactive	map	has	been	published	by	National	Geographic	Magazine	which	can	be	viewed	here	(click	here:	30	countries	have	constructed	around	69	research	stations	in
different	regions	of	Antarctica.	Argentina	and	Russia	have	more	than	5	number	of	research	stations.	The	largest	research	station	in	Antarctica	is	McMurdo	constructed	by	USA	which	is	capable	of	catering	to	1000	researchers.	Location	of	Research	Stations	in	Antarctica	(Source:	Australian	Antarctic	Data	Centre)	Schirmacher	Hills	or	Oasis	(SH)	and
Larsemann	Hills	(LH)	are	the	ice-free	oasis	in	which	India	has	its	two	scientific	year	round	operating	Antarctic	research	stations,	the	former	since	the	last	32	years	while	the	latter	was	commissioned	four	years	ago	in	2012.	Both	the	SH	and	LH	regions	are	a	group	of	low,	bare,	rounded	hills,	rising	to	between	80	and	180	m,	located	in	the	Dronning
Maud	Land	and	along	the	Ingrid	Christensen	Coast	respectively.	AntarcticAreaOverall:	14,000,000km2	(5,400,000	sq	mi)[1]Ice-free:	280,000km2	(100,000	sq	mi)Ice-covered:	13,720,000km2	(5,300,000	sq	mi)PopulationAt	Least	77	(about	1000	people	living	temporarily)Dependencies8	Australian	Antarctic	Territory	Ross	Dependency	Queen	Maud	Land
Peter	I	Island	Adlie	Land	British	Antarctic	Territory	Chilean	Antarctic	Territory	Argentine	AntarcticaTime	zonesNoneInternet	TLD.aqAntarctica	is	the	Earth's	southernmost	and	the	continent	with	the	least	people.	It	is	on	the	South	Pole.	It	is	almost	entirely	south	of	the	Antarctic	Circle.	Around	Antarctica	is	the	Southern	Ocean.	It	is	the	fifth-largest
continent	in	area	after	Asia,	Africa,	North	America,	and	South	America.[2]	About	99%	of	Antarctica	is	covered	by	ice.	This	ice	averages	at	least	1.6	kilometers	(1.0miles)	thick.Antarctica	is	the	coldest,	driest	and	windiest	continent.	It	is	also,	on	average,	the	highest	of	all	the	continents.[3]	Antarctica	is	considered	a	desert.[4]	It	is	the	largest	and
coldest	desert	in	the	world.[5]	It	has	yearly	precipitation	of	only	200mm	(8inches)	near	the	sea	and	far	less	inland.[6]	No	humans	live	in	Antarctica	permanently.	However,	about	1,000	to	5,000	people	live	through	the	year	at	the	science	stations	in	Antarctica.	Only	plants	and	animals	that	can	live	in	cold	live	there.	The	animals	include	penguins,	seals,
nematodes,	tardigrades	and	mites.	Plant	life	includes	some	grass	and	shrubs,	algae,	lichen,	fungi,	and	bacteria.The	first	known	polar	sighting	of	the	continent	was	in	1820.	Antarctica	was	mostly	forgotten	for	the	rest	of	the	19th	century.	This	was	because	of	its	incredibly	hostile	environment,	few	resources,	and	isolation.	The	first	official	use	of	the
name	Antarctica	as	a	continental	name	in	the	1890s	is	said	to	have	been	used	by	Scottish	cartographer	John	George	Bartholomew.The	Antarctic	Treaty	was	signed	in	1959	by	21	countries.	More	countries	have	signed	the	treaty	since	then.	So	far,	46	countries	have	signed	the	treaty.	The	treaty	declares	that	military	activities	and	mineral	mining	are
against	the	law.	However,	it	supports	scientific	research.	It	also	helps	the	continent's	ozone.	More	than	4,000	scientists	from	different	nations	and	different	interests	experiment	together.[1]A	satellite	composite	image	of	AntarcticaAntarctica	is	covered	by	an	ice	sheet	about	four	kilometers	thick.	Under	the	ice	it	is	mostly	land,	although	the	ice	shelves
are	glossing	over	the	ocean.	The	Trans	Antarctic	Mountains	divide	the	land	between	East	Antarctica	in	the	Eastern	Hemisphere	and	West	Antarctica	in	the	Western	Hemisphere.Antarctica	has	some	important	features	hidden	by	the	ice.[7]	One	is	Lake	Vostok,	which	has	been	covered	by	ice	for	at	least	15	million	years.	The	lake	is	250km	long	and
50km	wide.[8]	Another	is	the	huge	Gamburtsev	mountain	chain,	which	are	the	size	of	the	Alps,	yet	entirely	buried	under	the	ice.[9]	The	Gamburtsev	range	has	a	nearby	massive	rift	valley	similar	to	the	East	African	Great	Rift	Valley.	It	is	called	the	Lambert	system.[9]	Scientists	used	radar	that	can	work	under	ice	to	survey	the	whole	of	Antarctica.[10]
[11]Antarctica	was	formed	by	the	breaking	of	the	Gondwana	supercontinent.	Scientists	say	Antarctica	used	to	be	much	farther	from	north	and	much	warmer,	moving	to	where	it	is	now	through	continental	drift.[12]	From	2010	to	2015,	scientists	collected	fossils	of	frogs,	water	lilies,	and	shark	and	ray	teeth,	showing	that	these	life	forms	used	to	live	on
Antarctica.	The	frog	fossils	were	about	40	million	years	old.[13]	Scientists	say	marsupials,	animals	that	keep	their	babies	in	pouches,	could	have	started	in	South	America,	went	to	a	warm	ancient	Antarctica,	and	gone	to	Australia	from	there.[12]Adelie	Penguin	chicks	in	Antarctica,	with	MS	Explorer	and	an	iceberg	in	the	background.Few	land	plants
grow	in	Antarctica.	This	is	because	Antarctica	does	not	have	much	moisture	(water),	sunlight,	good	soil,	or	a	warm	temperature.	Plants	usually	only	grow	for	a	few	weeks	in	the	summer	when	penguins	produce	the	most	feces.	However,	moss,	lichen	and	algae	do	grow.	The	most	important	organisms	in	Antarctica	are	the	plankton	which	grow	in	the
ocean.[14]One	important	source	of	food	in	the	Antarctic	is	the	krill,	which	is	a	general	term	for	the	small	shrimp-like	marine	crustaceans.	Krill	are	near	the	bottom	of	the	food	chain:	they	feed	on	phytoplankton	and	to	a	lesser	extent	zooplankton.	Krill	are	a	food	form	suitable	for	the	larger	animals	for	whom	krill	makes	up	the	largest	part	of	their	diet.
Whales,	penguins,	seals,	and	even	some	of	the	birds	that	live	in	Antarctica,	all	depend	on	krill.Whales	are	the	largest	animals	in	the	ocean,	and	in	Antarctica.	They	are	mammals,	not	fish.	That	means	that	they	breathe	air	and	do	not	lay	eggs.	Many	different	kinds	of	whales	live	in	the	oceans	around	Antarctica.	Whalers	have	hunted	whales	for	hundreds
of	years,	for	meat	and	blubber.	Nowadays	most	whaling	is	done	in	the	Antarctic	area.Penguins	only	live	south	of	the	equator.	Several	different	kinds	live	in	and	around	Antarctica.	The	biggest	ones	can	stand	nearly	4	feet	(1.2m)	tall	and	can	weigh	almost	100	pounds	(40kg).	The	smallest	kinds	are	only	about	one	foot	(30cm)	tall.	Penguins	are	large
birds	that	swim	very	well	but	cannot	fly.	They	have	black	backs	and	wings	with	white	fronts.	Their	feathers	are	very	tightly	packed	and	make	a	thick	cover.	They	also	have	a	layer	of	woolly	down	under	the	feathers.	The	feathers	themselves	are	coated	with	a	type	of	oil	that	makes	them	waterproof.[14]	A	thick	layer	of	blubber	also	keeps	them	warm.
Penguins	eat	fish	and	are	at	home	in	the	ocean.	They	come	up	on	the	land	or	ice	to	lay	their	eggs	and	raise	the	chicks.	They	nest	together	in	a	huge	group.The	largest	animal	in	Antarctica	that	lives	entirely	on	land	is	a	wingless	midge.[15]This	snow	surface	is	what	most	of	Antarctica's	surface	looks	like.Antarctica	is	bigger	than	EuropeFor	a	long	time,
people	had	believed	that	there	was	a	great	continent	in	the	far	south	of	Earth.	They	thought	this	Terra	Astral-is	would	"balance"	the	lands	in	the	north	like	Europe,	Asia	and	North	Africa.	People	have	believed	this	from	the	times	of	Ptolemy	(1st	century	AD).	He	suggested	this	idea	to	keep	the	balance	of	all	known	lands	in	the	world.	Pictures	of	a	large
land	in	the	south	were	common	in	maps.	In	the	late	17th	century,	people	discovered	that	South	America	and	Australia	were	not	part	of	the	mythical	"Antarctica".	However,	geographers	still	believed	that	Antarctica	was	much	bigger	than	it	really	was.European	maps	continued	to	show	this	unknown	land	until	Captain	James	Cook's	ships,	HMS
Resolution	and	Adventure,	first	crossed	the	Antarctic	Circle	on	17	January	1773.[16]	In	fact,	he	did	come	within	about	75	miles	(121km)	of	the	Antarctic	coast.	However,	he	was	forced	to	go	back	because	of	ice.[14][17]	The	first	confirmed	sighting	of	Antarctica	were	by	three	different	men.	According	to	different	organizations,[18][19][20][21][22]
three	different	ships	saw	Antarctica	in	1820.	The	three	ships	were	captained	by	Fabian	von	Bellingham	(a	captain	in	the	Russian	Imperial	Navy),	Edward	Mansfield	(a	captain	in	the	Royal	Navy),	and	Nathaniel	Palmer	(an	American	seal	hunter	out	of	Stonington,	Connecticut).	The	first	recorded	landing	on	mainland	Antarctica	was	by	the	American
sealer	John	Davis.	He	landed	on	West	Antarctica	on	7	February	1821.	However,	some	historians	are	not	sure	about	this	claim.People	began	discovering	different	parts	of	Antarctica	and	mapping	them.	This	was	slow	work	because	they	could	only	work	in	the	summer.[14]	At	last	a	map	was	made,	and	people	began	to	talk	about	exploring	the	land,	not
only	the	sea.[14]	However,	this	would	have	been	very	hard	work.	They	would	have	to	break	through	the	ice	that	was	around	Antarctica.	Then	they	would	have	to	land	on	it	and	bring	in	enough	things	to	live	on	while	they	explored	the	land.The	first	serious	exploration	of	the	Antarctic	land	was	the	Nimrod	Expedition	led	by	Ernest	Shackleton	in	190709.
They	were	the	first	to	climb	Mount	Erebus	and	to	reach	the	South	Magnetic	Pole.	Shackleton	himself	and	three	other	members	of	his	expedition	made	several	firsts	in	December	1908	February	1909.	They	were	the	first	humans	to	cross	the	Ross	Ice	Shelf,	and	the	Trans-antarctic	Mountain	Range	(via	the	Beardmore	Glacier).	They	were	the	first	to	set
foot	on	the	South	Polar	Plateau.Robert	Falcon	Scott,	the	most	well	known	of	all	of	the	explorers,[14]	wanted	to	be	the	first	man	to	reach	the	South	Pole.	At	the	same	time,	another	team	from	Norway	lead	by	Roald	Amundsen	started.	They	both	raced	each	other	to	the	South	Pole,	but	in	the	end	Amundsen	won	because	he	had	made	a	good	use	of	his
sleigh	dogs.	Scott	had	used	ponies	and	motor	sleds,	but	when	he	got	to	the	South	Pole	he	found	a	message	from	Amundsen,	showing	that	he	had	beaten	Scott.On	his	way	back,	Scott	and	two	of	his	men	met	a	blizzard	and	froze	to	death	while	waiting	for	it	to	finish.	The	people	who	found	him	eight	months	later	also	found	his	records	and	diary,	which	he
had	written	to	the	day	he	died.Climate	change	and	global	warming	are	showing	effects	in	Antarctica,	particularly	the	Antarctic	Peninsula.[23]No	one	lives	in	Antarctica	all	the	time.	People	who	go	to	Antarctica	are	there	to	learn	about	Antarctica,	so	most	of	the	people	who	live	there	are	scientists.	Most	live	at	national	science	stations	on	the	coast.
Some	bases	are	far	from	the	sea,	for	example	at	the	South	pole.	They	study	the	weather,	animals,	glaciers,	and	the	Earth's	atmosphere.[14]	Some	scientists	drill	ice	cores	to	find	out	about	the	weather	long	ago.	People	who	work	in	the	Antarctic	must	be	careful,	because	a	blizzard	can	start	any	time	and	anywhere.	When	they	go	far	away	from	their
shelter,	they	must	always	take	lots	of	food	just	in	case.Today,	people	explore	Antarctica	using	snowmobiles,	which	are	faster	than	dogs	and	can	pull	heavier	loads.	Many	come	to	Antarctica	just	for	a	short	visit.	There	are	companies	in	South	America	that	have	vacations	to	Antarctica,	so	people	pay	to	go	there	on	a	ship.	Some	people	take	their	own
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WikisourceTextbooks	from	WikibooksLearning	resources	from	WikiversityRetrieved	from	"	is	the	harshest	continent	on	the	Earth	due	to	its	coldest,	windiest,	and	driest	climate.	It	is	different	from	the	other	6	Continents	because	it	has	no	country	and	permanent	human	residents.	Antarctica	is	the	frozen	world	and	is	entirely	covered	with	thick	ice	that
accounts	for	70%	of	Earths	fresh	water.	Only	scientists	and	researchers	stay	here	for	a	short	time	in	dedicated	stations.	Despite	the	harsh	environment,	it	is	inhabited	by	some	animals	including	penguins,	seals,	and	whales.GeographyAntarctica	is	located	in	the	extreme	south	of	the	planet	Earth	surrounding	the	South	Pole.	The	continent	itself	is
surrounded	by	the	Southern	Ocean	and	is	covered	with	thick	ice.	The	ice	covering	the	continents	is	estimated	to	be	2	km	thick.	The	average	height	of	Antarctica	is	2,500	km	which	is	higher	than	any	other	continent.Antarctica	is	the	5th	largest	continent	by	land	area	covering	about	14	million	km2.	The	Southern	Ocean	which	surrounds	Antarctica	is
very	cold	and	experiences	frequent	storms	and	helps	in	regulating	global	temperatures.ClimateThe	Temperature	of	Antarctica	usually	drops	to	-80C	(-112F)	in	the	interior	regions.	However,	the	lowest	recorded	temperature	in	Antarctica	was	-89.2C	(-128.6F)	which	was	recorded	by	the	Soviet	Vostok	Station.	The	regions	near	the	coastal	line	are
warmer	as	compared	to	interior	regions.	They	have	an	average	temperature	of	-2C	(28F)	in	summer	months.Antarctica	is	one	of	the	two	polar	Deserts	on	the	Earth;	the	other	is	the	Arctic	polar	desert.	It	receives	less	than	2	inches	(50	mm)	of	precipitation	on	average	in	the	form	of	snow.	Very	low	precipitation	makes	it	the	driest	place	on	the	Earth.	The
speed	of	winds	in	this	continent	can	reach	up	to	200	km/h	(124	mph)	which	is	comparable	to	the	wind	speed	of	hurricanes.Land	FeaturesAntarctica	despite	being	an	isolated	and	remote	continents	is	full	of	incredible	land	features.	These	land	features	help	scientists	learn	about	Antarcticas	climate	and	its	impact	on	the	whole	planet.	Here	are	some
famous	land	features:Antarctic	Ice	SheetThe	Antarctic	Ice	Sheet	is	the	single	largest	piece	of	ice	on	the	Earth	which	accounts	for	98%	ice	of	the	continent.	Its	average	thickness	is	2	km	and	some	places	are	even	and	can	reach	up	to	4	km.	The	single	piece	of	ice	sheet	holds	about	70%	of	Earths	fresh	water	and	helps	in	cooling	the	planet	by	reflecting
Light.Mount	ErebusAntarctica	despite	being	so	cold	also	features	few	active	volcanoes.	Mount	Erebus,	located	on	Ross	Island,	has	been	an	active	Volcano	since	1972	having	a	permanent	lava	lake.	This	volcano	continuously	releases	smoke	and	gas	bubbles.Dry	ValleysSome	places	in	Antarctica	are	free	from	ice	sheets.	One	of	the	famous	dry	valleys	are
McMurdo	Dry	Valleys.	They	have	very	little	ice	mass	but	are	extremely	cold	and	dry.Subglacial	LakesThe	surface	area	of	Antarctica	is	frozen	but	underneath	the	thick	ice	sheets,	there	are	hundreds	of	subglacial	Lakes.	The	most	famous	subglacial	lake,	Lake	Vostok,	has	remained	sealed	for	millions	of	years.	Scientists	are	working	on	lakes	to	learn
about	ancient	life	forms.South	PoleOne	of	the	most	prominent	features	of	Antarctica	is	the	South	Pole.	It	is	located	at	the	southernmost	point	of	the	Earth.FactsThe	geographical	and	magnetic	south	poles	in	Antarctica	are	also	not	located	on	a	single	point.	Instead,	they	separated	from	each	other	by	a	distance	of	2,500	km	(1,550	miles).The	tallest	peak
in	the	Antarctic	continent	is	present	on	Mount	Vinson	at	a	height	of	4,892	meters	(16,050	feet).Emperor	Penguins	are	the	largest	species	of	penguins	and	they	live	in	the	Antarctic	continent.	Antarctica	is	Earth's	fifth	largest	continent.	Image	credit:	NASA	Pack	your	snowshoes,	hat,	gloves,	and	the	puffiest	jacket	you	have	because	Antarctica	is	the
coldest	place	on	Earth!	The	average	temperature	in	Antarctica	in	the	winter	is	minus	34.4	Celsius	(minus	30	degrees	Fahrenheit).	The	temperature	in	the	center	of	Antarctica	is	much	lower	than	the	temperature	on	the	coasts.	The	lowest	temperature	ever	recorded	in	Antarctica	was	minus	89.4	C	(minus	129	F).	The	highest	temperature	ever	recorded
in	Antarctica	was	15	C	(59	F).	Antarctica	has	just	two	seasons:	summer	and	winter.	Antarctica	has	six	months	of	daylight	in	its	summer	and	six	months	of	darkness	in	its	winter.	The	seasons	are	caused	by	the	tilt	of	Earth's	axis	in	relation	to	the	sun.	The	direction	of	the	tilt	never	changes.	But	as	the	Earth	orbits	the	sun,	different	parts	of	the	planet	are
exposed	to	direct	sunlight.	During	summer,	Antarctica	is	on	the	side	of	Earth	tilted	toward	the	sun	and	is	in	constant	sunlight.	In	the	winter,	Antarctica	is	on	the	side	of	Earth	tilted	away	from	the	sun,	causing	the	continent	to	be	dark.	Antarctica	has	only	two	seasons	because	of	Earths	23	degree	axial	tilt.	If	you	love	long	summers	and	winters,
Antarctica	is	the	place	for	you!	Image	credit:	NASA-JPL/Caltech	Though	Antarctica	is	really,	really	chilly,	it	is	considered	a	desert	because	it	receives	very	little	rain	or	snowfall.	The	small	amount	of	snow	that	does	fall	does	not	melt	but	builds	up	over	hundreds	and	thousands	of	years	to	form	large,	thick	ice	sheets.	Antarctica's	terrain	is	made	up	of
glaciers,	ice	shelves	and	icebergs.	Antarcticas	terrain	is	made	up	of	glaciers,	ice	shelves	and	icebergs	thats	a	lot	of	ice!	Credit:	Kimberley	R.	Miner/NASA/JPL-Caltech	Though	Antarctica	is	way	too	cold	for	people	to	live	there	for	a	long	time,	scientists	take	turns	going	to	the	icy	continent	to	study	the	chilly	place.	NASA	scientist	Kimberley	Miner
snapped	this	photograph	when	she	went	to	Antarctica!	Credit:	Kimberley	R.	Miner/NASA/JPL-Caltech	Would	you	take	a	swim	in	this	ice	water	off	the	coast	of	Antarctica?	Credit:	Kimberley	R.	Miner/NASA/JPL-Caltech	Glaciers	galore	in	Antarctica.	Credit:	Kimberley	R.	Miner/NASA/JPL-Caltech	Antarctica	has	no	trees	or	bushes.	The	only	plants	that	can
survive	the	extreme	cold	are	lichens,	mosses	and	algae.	Imagine	sledding	here,	on	Beardmore	Glacier	in	central	Antarctica!	Image	credit:	Commander	Jim	Waldron	USNRAntarctic	Photo	Library/National	Science	Foundation	Who	lives	in	Antarctica?	Antarctica	is	too	cold	for	people	to	live	there	for	a	long	time.	Scientists	take	turns	going	there	to	study
the	ice.	Tourists	visit	Antarctica	in	the	summers.	The	oceans	surrounding	Antarctica	are	home	to	many	types	of	whales.	Antarctica	is	also	home	to	seals	and	penguins.	Come	for	the	sledding,	stay	to	chill	out	with	the	seals!	Image	credit:	Kimberley	R.	Miner/NASA/JPL-Caltech	What	can	NASA	learn	about	Earth	from	studying	Antarctica?	NASA	uses
satellites	to	study	the	ice	on	Antarctica	and	how	the	continent	is	changing.	Scientists	want	to	know	how	changes	in	Earth's	climate	are	affecting	Antarctica's	ice	sheets.	They	also	want	to	know	how	changes	in	Antarctic	ice	might	affect	Earth's	climate.	One	tool	that	NASA	uses	is	the	Ice,	Cloud,	and	Land	Elevation	Satellite,	or	ICESat.	Using	ICESat,
NASA	can	measure	changes	in	size	of	Antarctica's	ice	sheets.	ICESat	also	helps	NASA	understand	how	changes	in	Earth's	atmosphere	and	climate	affect	polar	ice	and	global	sea	levels.	Melting	ice	sheets	may	impact	sea	levels	all	over	the	world.	Illustration	of	NASAs	Ice,	Cloud	and	land	Elevation	Satellite-2	(ICESat-2),	a	mission	to	measure	the
changing	height	of	Earth's	ice.	Image	credit:	NASA	NASA	instruments	have	also	helped	scientists	create	detailed	maps	of	the	surface	of	Antarctica.	The	maps	help	researchers	when	planning	trips	to	Antarctica.	They	also	give	the	public	a	clearer	view	of	the	continent.	What	can	NASA	learn	about	space	from	studying	Antarctica?	Antarctica	is	also	a
good	place	to	find	meteorites,	or	rocks	that	fall	from	space	to	Earth.	The	number	of	meteorites	found	in	Antarctica	is	equal	to	the	number	of	meteorites	found	in	the	rest	of	the	world	combined.	Meteorites	are	easier	to	see	on	the	white	ice.	Also,	meteorites	that	fall	to	Antarctica	are	preserved	in	ice	for	a	long	time.	Members	of	the	Antarctic	Search	for
Meteorites	(ANSMET)	program	collect	a	carbonaceous	chondrite	meteorite	from	the	base	of	Mt.	Ward,	Antarctica.	Image	credit:	Christine	Floss	NASA	scientists	have	used	the	Antarctic	environment	to	study	Mars.	The	desert	conditions	in	Antarctica	are	like	the	conditions	on	Mars.	NASA	tested	robots	in	Antarctica	that	later	landed	on	Mars.	NASA
scientists	went	to	Antarctica	to	study	astronaut	nutrition.	Like	people	in	Antarctica	in	the	winter,	astronauts	in	space	are	not	in	the	sunlight.	The	sun	helps	the	human	body	make	vitamins.	Scientists	study	people	that	visit	Antarctica	to	learn	how	to	help	astronauts	in	space	get	enough	vitamins.	Antarctica	is	also	an	important	region	to	study	the	effects
of	climate	change.	NASAs	NISAR	(NASA-ISRO	Synthetic	Aperture	Radar)	will	measure	changes	in	sea	ice,	snow	extent,	permafrost,	and	surface	melting	in	higher	resolution	than	ever	before.	Rising	sea	level	from	melting	ice	sheets	can	create	dangerous	conditions	for	people	living	close	to	the	ocean.	Measurements	taken	now	will	be	used	to	predict
future	changes	and	help	scientists	better	understand	our	planet's	changing	climate.	Scientists	like	Dr.	Kimberley	Miner	visit	Antarctica	to	conduct	research	and	learn	more	about	our	Earth.	Image	credit:	Kimberley	R.	Miner/NASA-JPL/Caltech.	Geography	&	Travel	Physical	Geography	of	Land	Antarctica,	the	worlds	southernmost	and	fifth	largest
continent.	Its	landmass	is	almost	wholly	covered	by	a	vast	ice	sheet.Often	described	as	a	continent	of	superlatives,	Antarctica	is	not	only	the	worlds	southernmost	continent.	It	is	also	the	worlds	highest,	driest,	windiest,	coldest,	and	iciest	continent.	Antarctica	is	about	5.5	million	square	miles	(14.2	million	square	km)	in	size,	and	thick	ice	covers	about
98	percent	of	the	land.	The	continent	is	divided	into	East	Antarctica	(which	is	largely	composed	of	a	high	ice-covered	plateau)	and	West	Antarctica	(which	is	largely	an	ice	sheet	covering	an	archipelago	of	mountainous	islands).Lying	almost	concentrically	around	the	South	Pole,	Antarcticas	name	means	opposite	to	the	Arctic.	It	would	be	essentially
circular	except	for	the	outflaring	Antarctic	Peninsula,	which	reaches	toward	the	southern	tip	of	South	America	(some	600	miles	[970	km]	away),	and	for	two	principal	embayments,	the	Ross	Sea	and	the	Weddell	Sea.	These	deep	embayments	of	the	Southern	Ocean	make	the	continent	somewhat	pear-shaped,	dividing	it	into	two	unequal-sized	parts.
East	Antarctica	lies	mostly	in	the	east	longitudes	and	is	larger	than	West	Antarctica,	which	lies	wholly	in	the	west	longitudes.	East	and	West	Antarctica	are	separated	by	the	approximately	2,100-mile-	(about	3,400-km-)	long	Transantarctic	Mountains.AntarcticaIceberg	in	the	waters	off	Antarctica.The	continental	ice	sheet	contains	approximately	7
million	cubic	miles	(about	29	million	cubic	km)	of	ice,	representing	about	90	percent	of	the	worlds	ice	and	80	percent	of	its	fresh	water.	Its	average	thickness	is	about	5,900	feet	(1,800	metres).	Ice	shelves,	or	ice	sheets	floating	on	the	sea,	cover	many	parts	of	the	Ross	and	Weddell	seas.	These	shelvesthe	Ross	Ice	Shelf	and	the	Filchner-Ronne	Ice
Shelftogether	with	other	shelves	around	the	continental	margins,	fringe	about	45	percent	of	Antarctica.	Around	the	Antarctic	coast,	shelves,	glaciers,	and	ice	sheets	continually	calve,	or	discharge,	icebergs	into	the	seas.The	continent	is	a	cold	dry	desert	where	access	to	water	determines	the	abundance	of	life.	While	the	terrestrial	ecosystem	contains
more	than	a	thousand	known	species	of	organisms,	most	of	these	are	microorganisms.	Maritime	Antarcticathe	islands	and	coastssupports	more	life	than	inland	Antarctica,	and	the	surrounding	ocean	is	as	rich	in	life	as	the	land	is	barren.	Largest,	Tallest,	and	Smallest	Around	the	Globe	Quiz	From	the	late	18th	to	the	mid-20th	century,	whalers	and
sealers	plied	the	rich	seas	that	surround	the	continent.	Science	then	replaced	whaling	and	sealing	as	the	primary	year-round	human	activity	in	Antarctica.	In	addition,	krill	harvesting	and	other	types	of	commercial	fishing	in	the	Southern	Ocean	expanded	from	the	1960s	onwards.	The	new	millennium	saw	tourism	and	(to	a	lesser	extent)	biological
prospecting	(the	search	for	useful	chemical	compounds	and	genes	in	local	species)	become	established	sectors	of	the	Antarctic	economic	landscape.Governments	mandated	many	early	expeditionswhether	ostensibly	economic,	scientific,	or	exploratory	in	characterto	make	territorial	claims.	With	the	International	Geophysical	Year	(IGY)	in	195758,	the
present	scale	of	scientific	investigation	of	Antarctica	began,	and	on	December	1,	1959,	the	twelve	countries	that	were	active	in	Antarctica	during	the	IGY	signed	the	Antarctic	Treaty.	This	treaty,	which	was	an	unprecedented	landmark	in	diplomacy,	preserves	the	continent	for	nonmilitary	scientific	pursuits	and	placed	Antarctica	under	an	international
regime	that,	for	the	treatys	duration,	holds	all	territorial	claims	in	place.	The	treaty	bound	its	members	indefinitely,	with	a	review	of	its	provisions	possible	after	30	years.	A	subsequent	treaty,	called	the	Madrid	Protocol	(adopted	in	1991),	prohibited	mining,	required	environmental	impact	assessments	for	new	activities,	and	designated	the	continent	as
a	natural	reserve.	Knowledge	about	Antarctica	has	increased	greatly	since	the	IGY.	Geologists,	geophysicists,	glaciologists,	biologists,	and	other	scientists	have	mapped	and	visited	all	of	the	continents	mountain	regions.	Until	the	1970s,	scientists	relied	on	ground-based	geophysical	techniques	such	as	seismic	surveys	of	the	Antarctic	ice	sheets	to
reveal	hidden	mountain	ranges	and	peaks.	Advances	in	radar	technology	since	then	have	resulted	in	airborne	radio-echo	sounding	systems	that	can	measure	ice-thickness,	which	has	enabled	scientific	teams	to	make	systematic	remote	surveys	of	ice-buried	terrains.	Satellites	and	other	remote-sensing	technologies	have	become	key	tools	in	providing
mapping	data.The	ice-choked	and	stormy	seas	around	Antarctica	long	hindered	exploration	by	wooden-hulled	ships.	No	lands	break	the	relentless	force	of	the	prevailing	west	winds	as	they	race	clockwise	around	the	continent,	dragging	westerly	ocean	currents	along	beneath.	The	southernmost	parts	of	the	Atlantic,	Pacific,	and	Indian	oceans	meet	the
Southern	(or	Antarctic)	Ocean,	the	cold	oceanic	water	mass	below	60	S	with	unique	biological	and	physical	characteristics.	Early	penetration	of	this	Southern	Ocean	in	the	search	for	fur	seals	led	in	1820	to	the	discovery	of	the	continent.	Icebreakers	and	aircraft	now	make	access	relatively	easy,	although	still	not	without	hazard	in	inclement
conditions.	In	addition,	many	tourists	have	visited	Antarctica,	which	has	underscored	the	value	of	scenic	resources	in	the	continents	economic	development.The	term	Antarctic	region	refers	to	all	areaoceanic,	island,	and	continentallying	in	the	cold	Antarctic	climatic	zone	south	of	the	Antarctic	Convergence,	an	important	boundary	around	55	S,	with
little	seasonal	variability,	where	warm	subtropical	waters	meet	and	mix	with	cold	polar	waters	(see	also	polar	ecosystem).	For	legal	purposes	of	the	Antarctic	Treaty,	the	arbitrary	boundary	of	latitude	60	S	is	used,	south	of	which	lies	the	Antarctic	Treaty	Area.	The	familiar	map	boundaries	of	the	continent	known	as	Antarctica,	defined	as	the	South
Polar	landmass	and	all	its	nonfloating	grounded	ice,	are	subject	to	change	with	current	and	future	climate	change.	The	continent	was	ice-free	during	most	of	its	lengthy	geologic	history,	and	there	is	no	reason	to	believe	it	will	not	become	so	again.	Antarctica:	most	back-of-beyond,	most	mysterious,	most	otherworldly	corner	of	the	Earth	(not	counting,
we	suppose,	the	depths	of	the	ocean).What	is	Antarctica,	anyhow?	You	probably	have	at	least	a	vague	notion	of	some	icy	white	nothingness	at	the	bottom	of	the	worldalthough,	to	be	clear,	this	is	no	nothingness,	composed	as	it	is	of	one	polar	astonishment	after	another.In	this	guide,	we	serve	up	a	cliff-notes	sort	of	sketch	of	the	White	Continent	(as
Antarcticas	often	called),	and	also	provide	a	slew	of	links	to	more	in-depth	articles	on	specific	topics,	from	geography	and	ecology	to	Antarcticas	unique	management	and	human	footprint.Antarctica:	A	DefinitionAntarctica	is	the	fifth-largest,	highest-standing,	and	southernmost	continent	on	Earth.	With	an	average	elevation	of	7,546	feet	(2,300	meters)
and	dominating	the	southern	polar	region,	some	98	percent	of	its	landmass	lies	buried	in	ice,	including	the	Geographic	South	Pole,	the	southernmost	point	on	the	planet.	Indeed,	Antarctica	plays	host	to	by	far	the	largest	ice	sheet	on	the	planet,	covering	some	5.4	million	square	miles	(14	million	square	kilometers).And	the	great	ice	sheet	of	the	interior
doesnt	account	for	the	entirety	of	Antarcticas	frozen	majesty:	The	glaciers	draining	the	Antarctic	Ice	Sheet	meet	the	Southern	Ocean	in	the	form	of	ice	shelves,	which	are	marginal	fringes	of	glacial	ice	anchored	to	the	coastline	or	submerged	bedrock.	Beyond	the	ice-crusted	rim	of	Antarctica,	meanwhile,	sea	ice	forms	a	seasonally	expanding	and
contracting	ice	pack	that	girdles	the	continent	and,	at	its	winter	maximum,	extends	well	north	of	the	Antarctic	Circle	and	covers	about	7	million	square	miles	(19	million	square	kilometers).The	geographic	region	referred	to	as	the	Antarctic	extends	beyond	the	roughly	5.5-million-square-mile	(14.2-million-square-kilometer)	expanse	of	the	continental
Antarctica	itself.	The	Antarctic	Region	is	often	climatically	and	oceanographically	defined	as	lying	south	of	the	so-called	Antarctic	Convergence,	aka	Polar	Front:	the	boundary	between	cold,	north-flowing	polar	waters	to	the	south	and	warmer	temperate	waters	of	the	Pacific,	Indian,	and	Atlantic	oceans	to	the	north.	While	the	line	of	the	Antarctic
Convergence	is	uneven,	its	roughly	located	at	about	55	degrees	latitude,	and	is	often	taken	to	be	the	northern	limit	of	the	Southern	Ocean,	sometimes	called	the	Antarctic	Ocean,	which	encircles	Antarctica.Most	of	the	Antarctic,	and	nearly	all	of	Antarctica	proper,	lies	south	of	the	Antarctic	Circle,	situated	at	about	6630	S,	south	of	which	the	Sun	does
not	set	and	does	not	rise	for	at	least	one	day	in	the	austral	summer	and	winter,	respectively.The	Antarctic	Region	encompasses	a	number	of	Antarctic	island	groups,	including	the	South	Orkneys	and	South	Shetlands.	And	right	on	the	periphery	or	just	outside	the	Antarctic	are	the	many	sub-Antarctic	islands,	such	as	spectacularly	scenic	South	Georgia,
which	make	their	own	fabulous	(and	farflung)	destinations.Antarctica,	a	continent	of	unparalleled	ice	and	stark	beauty,	is	Earths	southernmost	landmass,	representing	a	vital	frontier	for	scientific	research	and	a	testament	to	natures	formidable	power.Antarctica	isThats	a	decent	sketch	of	Antarctic	basics,	but	theres	so	much	more	to	dig	into.	What	is
Antarctica?	Well,	Antarctica	is1.	Very	ColdAs	in:	the	coldest	place	on	Earth.	Antarctica	is	significantly	colder	than	the	Arcticthe	two	poles	arent	created	equal!	In	the	interior	of	the	White	Continent,	typical	overall	temperatures	range	between	about	-20	C	(-4	F)	in	the	summer	and	-60	C	(-76	F)	in	the	winter.	And	thats	just	an	average:	Winter	lows	on
the	heights	of	the	ice	divide	of	East	Antarctica	may	fall	below	-98	C	(-144.4	F)!2.	A	DesertWait,	a	desert?	What	about	all	of	that	snow	and	ice?	In	point	of	fact,	Antarctica	is	the	driest	of	all	continents,	fully	qualifying	as	a	vast	polar	desert.	While	its	true	the	Antarctic	Peninsula	and	coastal	regions	see	some	precipitation,	in	some	parts	of	the	McMurdo
Dry	Valleys	in	East	Antarctica	it	hasnt	rained	or	snowed	for	some	14	million	years,	so	on	average	across	the	continent	the	level	of	precipitation	is	low	enough	to	classify	all	of	Antarctica	as	a	polar	desert.(Interestingly,	while	Antarctica	itself	is	classified	as	a	desert,	many	of	the	nearby	and	subantarctic	islands	including	the	South	Shetland	Islands,
South	Georgia	and	the	Falklands	are	considered	tundra,	having	a	thick	permafrost	layer	of	soil	that	stays	frozen	all	year	round	while	a	thinner	surface	layer	of	soil	thaws	during	summer	months	to	allow	lichens,	mosses	and	small	shrubs	to	grow.)Despite	its	ice,	Antarcticas	Dry	Valleys	are	a	stark	reminder	that	the	continent	is	a	polar	desert,	receiving
minimal	precipitation	and	offering	a	unique,	otherworldly	landscape	for	scientific	study.3.	Inhospitable	(Sort	Of)With	its	extreme	polar	climate	and	remote	setup	way	down	at	the	bottom	of	the	world,	Antarctica	is	the	wildest	and	most	inhospitable	place	on	Earth,	at	least	if	were	talking	dry	land.	But	experiencing	its	primal	magic	doesnt	have	to	mean
roughing	it,	by	any	meansAntarcticas	breathtaking	yet	formidable	landscape,	with	its	sweeping	glaciers	and	rugged	peaks,	serves	as	a	powerful	reminder	of	its	inhospitable	nature,	a	stark	beauty	that	inspires	awe	and	respect.4.	But	Not	For	WildlifeAntarctica,	despite	what	you	may	think,	is	not	some	lifeless	wastefar	from	it!	While	its	true	that	truly
terrestrial	animal	life	here	maxes	out,	sizewise,	at	the	insect	scale,	Antarctica	does	have	some	hardy	plants	and	its	marine	ecosystem	is	gloriously	rich:	baleen	whales,	orcas,	leopard	and	Weddell	and	crabeater	seals,	a	smorgasbord	of	seabirds,	colossal	squid	and	the	all-important	Antarctic	krilloh,	and	penguins,	of	course!	The	Antarctic	holds	its	own
with	any	wildlife-watching	destination	in	the	world,	as	any	cruisegoer	down	here	finds	out	firsthand.Despite	its	formidable	reputation,	Antarctica	teems	with	vibrant	wildlife!	Here,	a	lively	colony	of	King	penguins	and	seals	thrive,	showcasing	the	continents	surprising	biodiversity	and	natural	resilience.5.	Surprisingly	ColorfulThink	Antarcticas	one
giant	white	void?	Think	again!	From	the	lurid	crimson	of	Blood	Falls	and	the	vividness	of	watermelon	snow	to	striped	icebergs	and	green	flashes,	color	down	here	in	this	kingdom	of	snow,	ice,	and	rock	takes	on	extra-special	pizzazz6.	TimelessWhether	its	the	sense	that	the	Earths	primordial	ice	ages	never	quite	let	up	their	grip	or	the	(refreshing)
temporal	bewilderment	of	the	Midnight	Sun	and	the	Polar	Nightor	simply	the	rawness,	the	pristineness	of	the	landscapeAntarctica	feels	deeply,	spectacularly	timeless.	The	fact	that	this	is,	to	some	extent	anyway,	the	place	where	time	zones	go	to	die	only	adds	to	that	perceptionUnlike	this	serene,	timeless	town,	Antarcticas	isolation	and	lack	of
permanent	human	settlement	render	it	a	continent	where	time,	in	a	human	sense,	often	feels	suspended,	preserving	its	raw,	untouched	beauty.7.	MysteriousAntarctica	is	inherently	mysterious:	Its	physical	environment	alone	makes	it	seem	almost	alien.	And	then	there	are	the	rumors	of	actual	aliens.	And	Nazi	hideaways.	And	ancient	pyramids.	And
mystery	holes	and	gravity	anomalies.	Dive	deeper	into	the	greatest	mysteries	of	Antarctica	here!8.	PhenomenalColdest,	driest,	windiest,	iciest,	wildestAntarcticas	phenomenal	in	the	superlatives	department	on	a	lot	of	levels.	And	then	there	are	the	nitty-gritty	phenomena	going	on	down	here:	from	the	Icy	Finger	of	Death	to	the	Southern	Lights.9.	A
Symbol	of	Peace	&	CooperationAll	of	the	natural	distinctions	aside,	Antarcticas	utterly	unique	from	a	geopolitical	standpoint	as	well.	Claimed	in	part	by	several	countries	but	controlled	by	no	one	sovereign	power,	and	host	to	no	indigenous	human	population,	the	White	Continent	is	set	aside	for	scientific	research	and	international	collaboration	under
the	one-of-a-kind	Antarctic	Treaty.The	flag	of	the	Antarctic	Treaty	System	proudly	symbolizes	the	continents	dedication	to	peace	and	scientific	cooperation,	a	powerful	testament	to	international	unity	in	preserving	this	unique	wilderness	for	all.10.	The	Final	Frontier	of	ExplorationNot	even	definitively	glimpsed	until	the	19th	century,	forbidding	in	a
way	no	other	terrestrial	realm	is,	Antarctica	has	seen	some	of	the	defining	feats	of	exploration	and	adventure	in	modern	timesnot	least	the	epic	exploits	of	the	Heroic	Age	of	Antarctic	Exploration,	enshrining	such	legends	as	Roald	Amundsen,	Robert	Falcon	Scott,	Ernest	Shackleton,	and	Douglas	Mawson.	Todays	Antarctic	researchers	are	still	on	a
great,	ongoing	journey	of	discovery,	with	fresh	scientific	revelations	across	a	whole	variety	of	disciplines	turned	out	on	a	regular	basis.And	Antarctica	remains	a	singular	destination	for	travelers	who	are	adventurous	in	spirit	and	insatiably	curious	by	disposition,	presenting	spectacles	a	comparative	few	will	ever	have	the	privilege	to	see.	Start	your
adventure	here.	Antarctica	is	the	fifth-largest	continent	on	Earth.	It	is	almost	completely	covered	in	ice.	Antarctica	covers	the	Earths	South	Pole.	Antarctica	is	the	coldest	place	on	Earth.	The	average	temperature	in	the	winter	is	minus	34.4	Celsius	(minus	30	degrees	Fahrenheit).	The	temperature	in	the	center	of	Antarctica	is	much	lower	than	the
temperature	on	the	coasts.	The	lowest	temperature	ever	recorded	in	Antarctica	was	minus	89.4	C	(minus	129	F).	The	highest	temperature	ever	recorded	in	Antarctica	was	15	C	(59	F).	Antarctica	has	just	two	seasons:	summer	and	winter.	Antarctica	has	six	months	of	daylight	in	its	summer	and	six	months	of	darkness	in	its	winter.	The	seasons	are
caused	by	the	tilt	of	Earths	axis	in	relation	to	the	sun.	The	direction	of	the	tilt	never	changes.	But	as	the	Earth	orbits	the	sun,	different	parts	of	the	planet	are	exposed	to	direct	sunlight.	During	summer,	Antarctica	is	on	the	side	of	Earth	tilted	toward	the	sun	and	is	in	constant	sunlight.	In	the	winter,	Antarctica	is	on	the	side	of	Earth	tilted	away	from
the	sun,	causing	the	continent	to	be	dark.	Antarctica	is	considered	a	desert	because	it	receives	very	little	rain	or	snowfall.	The	small	amount	of	snow	that	does	fall	does	not	melt	but	builds	up	over	hundreds	and	thousands	of	years	to	form	large,	thick	ice	sheets.	Antarcticas	terrain	is	made	up	of	glaciers,	ice	shelves	and	icebergs.	Antarctica	has	no	trees
or	bushes.	The	only	plants	that	can	survive	the	extreme	cold	are	lichens,	mosses	and	algae.	Antarctica	is	too	cold	for	people	to	live	there	for	a	long	time.	Scientists	take	turns	going	there	to	study	the	ice.	Tourists	visit	Antarctica	in	the	summers.	The	oceans	surrounding	Antarctica	are	home	to	many	types	of	whales.	Antarctica	is	also	home	to	seals	and
penguins.	NASA	uses	satellites	to	study	the	ice	on	Antarctica	and	how	the	continent	is	changing.	Scientists	want	to	know	how	changes	in	Earths	climate	are	affecting	Antarcticas	ice	sheets.	They	also	want	to	know	how	changes	in	Antarctic	ice	might	affect	Earths	climate.	One	tool	that	NASA	uses	is	the	Ice,	Cloud,	and	land	Elevation	Satellite,	or
ICESat.	Using	ICESat,	NASA	can	measure	changes	in	size	of	Antarcticas	ice	sheets.	ICESat	also	helps	NASA	understand	how	changes	in	Earths	atmosphere	and	climate	affect	polar	ice	and	global	sea	levels.	Melting	ice	sheets	may	impact	sea	levels	all	over	the	world.	NASA	instruments	have	also	helped	scientists	create	detailed	maps	of	the	surface	of
Antarctica.	The	maps	help	researchers	when	planning	trips	to	Antarctica.	They	also	give	the	public	a	clearer	view	of	the	continent.	Antarctica	is	also	a	good	place	to	find	meteorites,	or	rocks	that	fall	from	space	to	Earth.	The	number	of	meteorites	found	in	Antarctica	is	equal	to	the	number	of	meteorites	found	in	the	rest	of	the	world	combined.	This	is
because	meteorites	are	easier	to	see	on	the	white	ice,	and	because	meteorites	that	fall	to	Antarctica	become	preserved	in	the	ice.	NASA	scientists	have	used	the	Antarctic	environment	to	study	Mars.	The	desert	conditions	in	Antarctica	are	like	the	conditions	on	Mars.	NASA	tested	robots	in	Antarctica	that	later	landed	on	Mars.	NASA	scientists	also
went	to	Antarctica	to	study	astronaut	nutrition.	Like	people	in	Antarctica	in	the	winter,	astronauts	in	space	are	not	in	the	sunlight.	The	sun	helps	the	human	body	make	vitamins.	Scientists	study	people	that	visit	Antarctica	to	learn	how	to	help	astronauts	in	space	get	enough	vitamins.	Most	species	in	Antarctica	seem	to	be	the	descendants	of	species
that	lived	there	millions	of	years	ago.	As	such,	they	must	have	survived	multiple	glacial	cycles.	The	species	survived	the	periods	of	extremely	cold	climate	in	isolated	warmer	areas,	such	as	those	with	geothermal	heat	or	areas	that	remained	ice-free	throughout	the	colder	climate.[114]	Emperor	penguins	with	juvenilesInvertebrate	life	of	Antarctica
includes	species	of	microscopic	mites	such	as	Alaskozetes	antarcticus,	lice,	fleas	(Glaciopsyllus	antarcticus),[115]	nematodes,	tardigrades,	rotifers,	krill	and	springtails.	The	flightless	midge	Belgica	antarctica,	the	largest	purely	terrestrial	animal	in	Antarctica,	reaches	6mm	(14in)	in	size.[116]	Antarctic	krill,	which	congregates	in	large	schools,	is	the
keystone	species	of	the	ecosystem	of	the	Southern	Ocean,	being	an	important	food	organism	for	whales,	seals,	leopard	seals,	fur	seals,	squid,	icefish,	and	many	bird	species,	such	as	penguins	and	albatrosses.	Some	species	of	marine	animals	exist	and	rely,	directly	or	indirectly,	on	phytoplankton.	Antarctic	sea	life	includes	penguins,	blue	whales,	orcas,
colossal	squids	and	fur	seals.[118]	The	Antarctic	fur	seal	was	very	heavily	hunted	in	the	18th	and	19th	centuries	for	its	pelt	by	seal	hunters	from	the	United	States	and	the	United	Kingdom.[119]	Leopard	seals	are	apex	predators	in	the	Antarctic	ecosystem	and	migrate	across	the	Southern	Ocean	in	search	of	food.[120]	There	are	approximately	40	bird
species	that	breed	on	or	close	to	Antarctica,	including	species	of	petrels,	penguins,	cormorants,	and	gulls.	Various	other	bird	species	visit	the	ocean	around	Antarctica,	including	some	that	normally	reside	in	the	Arctic.[121]	The	emperor	penguin	is	the	only	penguin	that	breeds	during	the	winter	in	Antarctica;	it	and	the	Adlie	penguin	breed	farther
south	than	any	other	penguin.[118]	A	Census	of	Marine	Life	by	some	500	researchers	during	the	International	Polar	Year	was	released	in	2010.	The	research	found	that	more	than	235	marine	organisms	live	in	both	polar	regions,	having	bridged	the	gap	of	12,000km	(7,456mi).	Large	animals	such	as	some	cetaceans	and	birds	make	the	round	trip
annually.	Smaller	forms	of	life,	such	as	sea	cucumbers	and	free-swimming	snails,	are	also	found	in	both	polar	oceans.	Factors	that	may	aid	in	their	distribution	include	temperature	differences	between	the	deep	ocean	at	the	poles	and	the	equator	of	no	more	than	5C	(9F)	and	the	major	current	systems	or	marine	conveyor	belts	which	are	able	to
transport	eggs	and	larva.[122]	An	orange	lichen	(perhaps	Caloplaca)	growing	on	the	Yalour	Islands,	Wilhelm	Archipelago	About	1,150	species	of	fungi	have	been	recorded	in	the	Antarctic	region,	of	which	about	750	are	non-lichen-forming.[123][124]	Some	of	the	species,	having	evolved	under	extreme	conditions,	have	colonised	structural	cavities
within	porous	rocks	and	have	contributed	to	shaping	the	rock	formations	of	the	McMurdo	Dry	Valleys	and	surrounding	mountain	ridges.[125]	The	simplified	morphology	of	such	fungi,	along	with	their	similar	biological	structures,	metabolism	systems	capable	of	remaining	active	at	very	low	temperatures,	and	reduced	life	cycles,	make	them	well	suited
to	such	environments.	Their	thick-walled	and	strongly	melanised	cells	make	them	resistant	to	UV	radiation.[125]	An	Antarctic	endemic	species,	the	crust-like	lichen	Buellia	frigida,	has	been	used	as	a	model	organism	in	astrobiology	research.[126]	The	same	features	can	be	observed	in	algae	and	cyanobacteria,	suggesting	that	they	are	adaptations	to
the	conditions	prevailing	in	Antarctica.	This	has	led	to	speculation	that	life	on	Mars	might	have	been	similar	to	Antarctic	fungi,	such	as	Cryomyces	antarcticus	and	Cryomyces	minteri.[125]	Some	of	the	species	of	fungi,	which	are	apparently	endemic	to	Antarctica,	live	in	bird	dung,	and	have	evolved	so	they	can	grow	inside	extremely	cold	dung,	but	can
also	pass	through	the	intestines	of	warm-blooded	animals.[128]	Deschampsia	antarctica	at	Collins	Glacier,	Antarctica.	This	species	is	one	of	only	two	flowering	plants	native	to	Antarctica,	the	other	one	being	Antarctic	pearlwort	(Colobanthus	quitensis).Throughout	its	history,	Antarctica	has	seen	a	wide	variety	of	plant	life.	In	the	Cretaceous,	it	was
dominated	by	a	fern-conifer	ecosystem,	which	changed	into	a	temperate	rainforest	by	the	end	of	that	period.	During	the	colder	Neogene	(172.5Ma),	a	tundra	ecosystem	replaced	the	rainforests.	The	climate	of	present-day	Antarctica	does	not	allow	extensive	vegetation	to	form.[129]	A	combination	of	freezing	temperatures,	poor	soil	quality,	and	a	lack
of	moisture	and	sunlight	inhibit	plant	growth,	causing	low	species	diversity	and	limited	distribution.	The	flora	largely	consists	of	bryophytes	(25	species	of	liverworts	and	100	species	of	mosses).	There	are	three	species	of	flowering	plants,	all	of	which	are	found	in	the	Antarctic	Peninsula:	Deschampsia	antarctica	(Antarctic	hair	grass),	Colobanthus
quitensis	(Antarctic	pearlwort)	and	the	non-native	Poa	annua	(annual	bluegrass).[130]	Of	the	700	species	of	algae	in	Antarctica,	around	half	are	marine	phytoplankton.	Multicoloured	snow	algae	are	especially	abundant	in	the	coastal	regions	during	the	summer.[131]	Even	sea	ice	can	harbour	unique	ecological	communities,	as	it	expels	all	salt	from	the
water	when	it	freezes,	which	accumulates	into	pockets	of	brine	that	also	harbour	dormant	microorganisms.	When	the	ice	begins	to	melt,	brine	pockets	expand	and	can	combine	to	form	brine	channels,	and	the	algae	inside	the	pockets	can	reawaken	and	thrive	until	the	next	freeze.[132][133]	Bacteria	have	also	been	found	as	deep	as	800m	(0.50mi)
under	the	ice.[134]	It	is	thought	to	be	likely	that	there	exists	a	native	bacterial	community	within	the	subterranean	water	body	of	Lake	Vostok.[135]	The	existence	of	life	there	is	thought	to	strengthen	the	argument	for	the	possibility	of	life	on	Jupiter's	moon	Europa,	which	may	have	water	beneath	its	water-ice	crust.[136]	There	exists	a	community	of
extremophile	bacteria	in	the	highly	alkaline	waters	of	Lake	Untersee.[137][138]	The	prevalence	of	highly	resilient	creatures	in	such	inhospitable	areas	could	further	bolster	the	argument	for	extraterrestrial	life	in	cold,	methane-rich	environments.[139]	Refuse	littering	the	shoreline	at	Bellingshausen	Station	on	King	George	Island,	photographed	in
1992The	first	international	agreement	to	protect	Antarctica's	biodiversity	was	adopted	in	1964.[140]	The	overfishing	of	krill	(an	animal	that	plays	a	large	role	in	the	Antarctic	ecosystem)	led	officials	to	enact	regulations	on	fishing.	The	Convention	for	the	Conservation	of	Antarctic	Marine	Living	Resources,	an	international	treaty	that	came	into	force	in
1980,	regulates	fisheries,	aiming	to	preserve	ecological	relationships.[1]	Despite	these	regulations,	illegal	fishingparticularly	of	the	highly	prized	Patagonian	toothfish	which	is	marketed	as	Chilean	sea	bass	in	the	U.S.remains	a	problem.[141]	In	analogy	to	the	1980	treaty	on	sustainable	fishing,	countries	led	by	New	Zealand	and	the	United	States
negotiated	a	treaty	on	mining.	This	Convention	on	the	Regulation	of	Antarctic	Mineral	Resource	Activities	was	adopted	in	1988.	After	a	strong	campaign	from	environmental	organisations,	first	Australia	and	then	France	decided	not	to	ratify	the	treaty.	Instead,	countries	adopted	the	Protocol	on	Environmental	Protection	to	the	Antarctic	Treaty	(the
Madrid	Protocol),	which	entered	into	force	in	1998.[143]	The	Madrid	Protocol	bans	all	mining,	designating	the	continent	as	a	"natural	reserve	devoted	to	peace	and	science".[144]	A	whale	in	the	Southern	Ocean	Whale	SanctuaryThe	pressure	group	Greenpeace	established	a	base	on	Ross	Island	from	1987	to	1992	as	part	of	its	attempt	to	establish	the
continent	as	a	World	Park.[145]	The	Southern	Ocean	Whale	Sanctuary	was	established	in	1994	by	the	International	Whaling	Commission.	It	covers	50millionkm2	(19millionsqmi)	and	completely	surrounds	the	Antarctic	continent.	All	commercial	whaling	is	banned	in	the	zone,	though	Japan	has	continued	to	hunt	whales	in	the	area,	ostensibly	for
research	purposes.[146]	Despite	these	protections,	the	biodiversity	in	Antarctica	is	still	at	risk	from	human	activities.	Specially	protected	areas	cover	less	than	2%	of	the	area	and	provide	better	protection	for	animals	with	popular	appeal	than	for	less	visible	animals.[140]	There	are	more	terrestrial	protected	areas	than	marine	protected	areas.[147]
Ecosystems	are	impacted	by	local	and	global	threats,	notably	pollution,	the	invasion	of	non-native	species,	and	the	various	effects	of	climate	change.[140]	
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