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h%p://www.e,mo.it/?term=oceano	
	
Okeanos,	nella	mitologia	greca,	è	uno	dei	Titani,	figlio	di	Urano	(Cielo)	e	di	Gaia	
(Terra),	sposo	di	Te<,	padre	delle	Oceanine	e	di	tu=e	le	divinità	fluviali	del	mondo.	
Omero	lo	descrive	come	un	immenso	fiume	che	cinge	tu=o	lo	spazio	terrestre	e	
che,	scorrendo	su	se	stesso,	collega	il	mondo.	
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There	are	also	many	seas	(smaller	branches	of	an	ocean);	seas	are	oBen	partly	
enclosed	by	land.	The	largest	seas	are	the	South	China	Sea,	the	Caribbean	Sea,	and	
the	Mediterranean	Sea.		
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Successivamente	è	stato	definito	anche	l’Oceano	Ar,co.	
Nella	le%eratura	anglosassone	è	definito	come	Arc,c	Ocean,	mentre	nella	lingua	
italiana	è	chiamato	Mare	Ar,co	o	Mare	Glaciale	Ar,co.	
Il	nome	corre%o	è	Oceano	Ar,co,	anche	perché	presenta	le	cara%eris,che	geologiche	
di	un	oceano	(formazione	di	crosta	oceanica).	
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Nella	primavera	del	2000	l’Interna,onal		Hydrographic	Bureau	delimitò	un	nuovo	
oceano,	l’Oceano	Meridionale,	Southern	Ocean,	che	circonda	il	con,nente	Antar,co	
e	si	estende	fino	al	parallelo	60°S.		
Questo	nuovo	oceano	è	stato	defini,vo	in	seguito	all’a^vità	di	ricerca	antar,ca	in	
quanto	nella	le%eratura	scien,fica	venivano	defini,	come	Southern	Ocean	tu^	gli	
oceani	che	circondavano	l’Antar,de,	anche	se	non	ha	una	cara%erizzazione	geologica	
specifica.		
Il	parallelo	di	60°S	circonda	l’Antar,de	senza	a%raversare	terre	emerse	ma	solo	
oceano.		
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h%p://c250.columbia.edu/c250_celebrates/remarkable_columbians/
marie_tharp.html	
	
Marie	Tharp	(1920–2006)	
Oceanographer	
Faculty	1948–83	
A	pioneer	of	modern	oceanography,	Tharp	was	the	first	to	map	details	of	the	ocean	
floor	on	a	global	scale.		Her	observa,ons	became	crucial	to	the	eventual	acceptance	
of	the	theories	of	plate	tectonics	and	con,nental	driB	in	the	earth	sciences.	Working	
with	pens,	ink	and	rulers,	Tharp	drew	the	underwater	cartography,	longitude	degree	
by	la,tude	degree,	based	on	data	from	sonar	readings	taken	by	pioneering	earth	
scien,st	Maurice	Ewing	and	his	team.		Piecing	maps	together	in	the	late	1940s	and	
early	1950s,	she	and	colleague	Bruce	Heezen	discovered	a	40,000-mile	underwater	
ridge	girdling	the	globe.		By	this	finding,	they	laid	the	founda,on	for	the	conclusion	
from	geophysical	data	that	the	sea	floor	spreads	from	central	ridges	and	that	the	
con,nents	are	in	mo,on	with	respect	to	one	another—a	revolu,onary	geological	
theory	at	the	,me.		Years	later,	satellite	images	proved	Tharp’s	maps	to	be	accurate.	
Tharp	came	to	Columbia	in	1948	to	work	as	Ewing’s	research	assistant.		Following	
him	to	the	new	Lamont	Geological	Observatory,	she	provided	much	of	the	data	and	
analyses	for	Ewing	and	Hezeen’s	scien,fic	papers.	In	recent	years,	she	has	been	
honored	for	her	contribu,ons	by	the	Library	of	Congress,	the	Women's	Commi%ee	of	
the	Woods	Hole	Oceanographic	Ins,tu,on,	and	the	place	where	it	all	began,	now	the	
Lamont-Doherty	Earth	Observatory.	
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Dorsali	oceaniche:	
Lunghe	catene	cos,tuite	da	un	allineamento	di	centri	vulcanici	so%omarini	a^vi.	
I	vulcani	si	elevano	di	circa	1000-2000	metri	dai	fondi	oceanici.	
Al	centro	della	dorsale	ci	può	essere	una	valle	larga	circa	25-30	km	e	profonda	circa	
1000	metri.	
Complessivamente	le	dorsali	oceaniche	cos,tuiscono	una	catena	so%omarina	
con,nua	lunga	60.000	km.	
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h%p://www.ngdc.noaa.gov/mgg/fliers/97mgg03.html	
	
	
A	new	color	poster	has	been	prepared	displaying	measured	and	es,mated	seafloor	
topography.	The	poster	is	printed	in	a	Mercator	projec,on	from	data	gridded	uniformly	at	
intervals	equivalent	to	2	minutes	longitude	at	the	equator.	This	new	es,mate	of	seafloor	
topography	was	obtained	from	shipboard	depth	soundings	combined	with	gravity	data	
derived	from	satellite	al,metry	to	produce	a	gridded	representa,on	of	seafloor	topography	
for	all	ice-free	ocean	areas	within	+/-72	degrees	la,tude.	The	depth	data	were	obtained	by	
screening	6905	surveys	from	the	NGDC	(Marine	Trackline	Geophysics	CD-ROM	version	3.2),	
the	Scripps	Ins,tu,on	of	Oceanography	and	Lamont-Doherty	Earth	Observatory	databanks,	
and	other	data,	using	quality	control	procedures	based	on	those	of	Smith	[J.	Geophys.	Res.	
98,	9591-9603,	1993].	The	satellite	gravity	field	combines	all	data	from	the	ERS-1	and	
GEOSAT	satellites	including	the	data	declassified	in	1995;	it	has	an	RMS	accuracy	of	3-5	mGal	
and	a	resolu,on	of	20-30	km	wavelength	[Sandwell	and	Smith,	J.Geophys.	Res.	102,	
10,039-10,054,	1997].		
The	method	[Smith	and	Sandwell,	Science	277,	1956-1962,	1997]	is	an	improvement	on	one	
developed	earlier	for	GEOSAT	data	south	of	30	degrees	S	[Smith	and	Sandwell,	J.	Geophys.	
Res.	99,	21,803-21,824,	1994].	The	new	topographic	map	is	visually	quite	different	from	the	
satellite	gravity	field.	Isosta,cally	compensated	topography	stands	out	in	full	relief,	and	
edges	are	sharper	due	to	the	inclusion	of	ship	data	and	the	downward-con,nua,on	of	the	
gravity	field.	Drama,c	scarps	are	seen	such	as	at	the	eastern	edge	of	Manihiki	Plateau.	The	
topography	map	shows	seafloor	structure	while	the	gravity	map	includes	sub-seafloor	
anomalies.	In	addi,on	to	this	poster,	digital	data	will	be	available	at	a	later	date	on	CD-ROM.	
The	disc	will	contain	the	2x2	minute	digital	data	for	the	Measured	&	Es,mated	Seafloor	
Topography	as	binary	raster	files	and	forma%ed	for	use	in	GMT	(Generic	Mapping	Tool).	The	
GEOSAT	gridded	2-minute	gravity	data	will	also	be	on	the	CD-ROM.		
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h%p://www.nature.com/news/gravity-map-uncovers-sea-floor-surprises-1.16048#/
ref-link-1	
	
maggiore	risoluzione	e	maggiori	de%agli,	scoperta	nuovi	elemen,	morfologici	
	
Sandwell	et	alii,	Science	2014	
	
Abstract:	
Gravity	models	are	powerful	tools	for	mapping	tectonic	structures,	especially	in	the	
deep	ocean	basins	where	the	topography	remains	unmapped	by	ships	or	is	buried	by	
thick	sediment.	We	combined	new	radar	al,meter	measurements	from	satellites	
CryoSat-2	and	Jason-1	with	exis,ng	data	to	construct	a	global	marine	gravity	model	
that	is	two	,mes	more	accurate	than	previous	models.	We	found	an	ex,nct	
spreading	ridge	in	the	Gulf	of	Mexico,	a	major	propaga,ng	riB	in	the	South	Atlan,c	
Ocean,	abyssal	hill	fabric	on	slow-spreading	ridges,	and	thousands	of	previously	
uncharted	seamounts.	These	discoveries	allow	us	to	understand	regional	tectonic	
processes	and	highlight	the	importance	of	satellite-derived	gravity	models	as	one	of	
the	primary	tools	for	the	inves,ga,on	of	remote	ocean	basins.		
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Il	movimento	laterale	a%raverso	la	faglia	è	assorbito	a%raverso	la	trasformazione	di	
nuova	litosfera	in	corrispondenza	del	ridge	oceanico,	o	dalla	subduzione	della	
litosfera	nelle	fosse.	
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Le	lave	eru%ate	lungo	le	dorsali	medio	oceanici	sono	basal,	thoeli,ci	indica,	anche	con	il	
termine	di	MORB	(Mid-Ocean	Ridge	Basalt),	contenen,	tra	i	vari	minerali	anche	ossidi	di	
ferro.	
Gli	ossidi	di	ferro	si	magne,zzano	secondo	il	campo	magne,co	terrestre,	e	dalla	misura	di	
tale	magne,zzazione	si	può	dedurre	la	direzione	del	campo	magne,co	terrestre	al	momento	
della	solidificazione	del	magma.	
La	susce^vita'	magne,ca	(k)	e'	il	parametro	significa,vo	della	capacita'	del	materiale	di	
magne,zzarsi	e	di	creare	un	disturbo	nel	campo	inducente:	
k	=	M/H	
Dove	k	è	la	susce^vità	magne,ca,	M	è	l’intens,à	di	magne,zzazione	e	H	è	il	campo	
magne,co	esterno.		
I	materiali	possono	essere:	
diamagne,ci,	con	k	<	0	
paramagne,ci	,	con	k	>	0	
ferromagne,ci,	con	k	>>	0		
Sono	diamagne,ci	il	quarzo	la	calcite	e	la	dolomite,	sono	paramagne,ci	la	maggior	parte	dei	
minerali	cos,tuen,	le	rocce,	mentre	sono	ferromagne,ci:	
gli	ossidi	di	ferro		come	magne,te	(Fe3O4),	ema,te(α-Fe2O3),	ilmenite	(FeTiO3),	magnemite	
(γ-Fe2O3)e	ulvospinello	(Fe2TiO4),	gli	idrossidi	come	la	goethite	((α-FeO⋅OH),		i	solfuri	come	la		
pirite	(FeS2).	
		
Quando	il	magma	eru%ato	si	solidifica,	i	minerali	ferromagne,ci	contenu,	nelle	lave	
(principalmente	la	magne,te)	presentano	una	magne,zzazione	indo%a	che	conserva	la	
direzione	originaria	del	campo	e	non	risente	delle	sue	variazioni.	
Poiché	il	campo	magne,co	terrestre	presenta	dei	periodi	a	polarità	normale	(le	linee	di	flusso	
escono	dal	polo	sud	e	entrano	al	polo	nord)	e	periodi	a	polarità	inversa	(le	linee	di	flusso		

45	



46	



47	



Dalla	misura	del	campo	lungo	un	profilo	trasversale	alla	dorsale	oceanica	si	o^ene	
una	curva	con	intensità	del	campo	magne,co	posi,ve	e	nega,ve.	Ogni	picco	
corrisponde	and	una	anomalia	magne,ca,	numerata	in	modo	convenzionale	come	
C1,	C2,	ecc….	dove	C	sta	per	chron.	
	

48	



49	



h%p://deeptow.whoi.edu/gpts.html	
	
The	Geomagne<c	Polarity	Time	Scale	(GPTS)	
The	Geomagne,c	Polarity	Time	Scale	(GPTS)	has	been	constructed	from	an	analysis	
of	magne,c	anomalies	measured	over	the	ocean	basins	and	tying	these	anomalies	to	
known	and	dated	magne,c	polarity	reversals	found	on	land.	In	general,	posi,ve	
anomalies	represent	periods	when	Earth's	magne,c	field	was	poin,ng	north	as	it	is	
today,	while	nega,ve	anomalies	represent	periods	in	Earth's	history	when	Earth's	
magne,c	field	pointed	to	the	south	pole.	The	first	marine	magne,c	anomaly	based	
,mescale	was	constructed	by	Jim	Heirtzler	and	Gcolleagues	in	1968.	Most	recently	
the	,mescale	has	been	tuned	or	adjusted	for	Earth's	orbital	varia,ons	and	clima,c	
response	as	measured	in	marine	sediment	records.	The	presently	accepted	,mescale	
that	is	in	most	widespread	use	is	the	Cande	and	Kent	1995	,mescale.	The	present	
,mescale	extends	back	to	approximately	155	million	years	with	poten,al	extension	in	
age	to	about	175	million	years	(Jurassic	age)	from	the	oldest	ocean	crust	in	the	world.		
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Hotspots	are	places	where	molten	rock	from	the	earth's	mantle	is	erup,ng	at	the	
surface.	Hawaii	and	Iceland	are	hotspots.	Some	scien,sts	think	the	hotspots	move	
rela,ve	to	the	earth.	Other	scien,sts	think	the	hotspots	are	fixed	to	the	earth.	
Hotspots	leave	their	marks	on	the	plates	as	the	plates	move	across	them.	If	you	look	
at	Hawaii,	you'll	no,ce	a	linear	feature	(the	Hawaii-Emperor	seamount	chain)	on	the	
Pacific	plate.	This	feature	was	made	by	the	Hawaiian	hotspot	as	the	Pacific	plate	
moved	over	it.	In	the	northwest	Pacific	you	can	see	a	whole	series	of	seamount	
chains	that	were	formed	by	hotspots.	Hotspots	can	also	create	large	igneous	
provinces,	such	as	the	Ontong	Java	Plateau	(northeast	of	Australia)	and	the	
Kerguellen	Plateau	(in	the	southern	Indian	Ocean).	
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An	 underwater	mountain	 chain	 known	 as	 the	mid	 ocean	 ridge	 or	 the	mid	 Atlan,c	
ridge	circles	the	globe	and	is	one	of	the	largest	mountain	ranges	on	Earth.	The	
mid	Atlan,c	ridge	consists	of	underwater	seamounts,	volcanoes,	and	spreading	
ridges.	However,	at	one	loca,on	in	the	Atlan,c,	the	mid	ocean	ridge	rises	above	
sea	 level.	 It	 cuts	 straight	 through	 the	middle	 of	 one	 of	 the	 largest	 islands	 in	
Europe,	 Iceland.	This	makes	 Iceland	one	of	 the	most	geologically	ac,ve	places	
on	 Earth.	 Iceland	 is	 located	 east	 of	 Greenland	 in	 the	 middle	 of	 the	 North	
Atlan,c	 Ocean.	 Iceland	 is	 around	 20	million	 years	 old,	 which	 is	 rather	 young	
geologically	 speaking.	 Some	 of	 the	 most	 ac,ve	 volcanoes	 in	 the	 world	 are	
located	 in	 Iceland.	 This	 is	 due	 to	 Iceland	 remaining	 situated	 on	 a	 hotspot.	 A	
hotspot	 is	 an	 area	 under	 the	 crust	 that	 is	 rela,vely	 hot	 that	 receives	 energy	
from	 a	 thermal	 plume.	 Historical	 volcanism	 in	 Iceland	 provides	 more	
informa,on	on	Iceland's	volcanoes	and	their	past	erup,ons.	
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h%p://www.abc.net.au/science/news/img/iceplume.htm	
	
The	column	of	the	Iceland	plume,	shown	to	a	depth	of	400	km.	The	plume	head	is	already	
dispersed	from	the	plume	by	buoyant	flow	into	and	along	the	riB.	The	star,ng	plume	head,	
hundreds	of	degrees	ho%er	than	normal	mantle,	spreads	sideways,	incorporates	surrounding	
mantle,	and	buoyantly	upliBs	a	region	roughly	1000km	in	diameter	to	produce	a	topographic	
bulge	about	1	km	high.	Image	courtesy	Dr	Dietmar	Müller,	University	of	Sydne.	
	
	
Origin	of	the	Hotspot	
The	origin	of	the	Iceland	hotspot	began	with	the	breakup	of	the	supercon,nent	Pangaea.	As	
the	Eurasian	plate	and	the	North	American	plate	began	to	diverge,	magma	from	underneath	
the	crust	rose	up	through	the	open	riB	and	spilled	over	filling	the	valleys.	This	repeated	
ac,vity	of	magma	rising	and	cooling	created	the	island	of	Iceland.	Iceland	was	found	to	act	
more	geologically	complex	than	simple	tectonic	processes	alone.	Normal	sea	floor	spreading	
and	transform	faults	conflicted	with	the	Icelandic	tectonic	processes.	The	crust	underneath	
Iceland	remained	thin	with	a	mantle	plume	that	formed	below	the	surface.	A	mantle	plume	
or	hotspot	is	a	hot,	narrow	upwelling	of	molten	material	from	the	Earths	mantle.	The	mantle	
plume	hypothesis	is	popular	among	scien,sts	which	states	por,ons	of	the	mantle	are	ho%er	
than	average,	thus	mel,ng	the	mantle.	However,	Iceland	geology	contradicted	this	
hypothesis	as	research	suggested	that	a	shallow	thermal	plume	existed.	It	takes	greater	
depth	to	form	a	thermal	plume	as	the	process	of	a	rising,	spreading	plume	is	unhurried.	
Although	it	was	debated	that	the	plume	is	not	shallow,	rather,	it	plunges	deeper	than	
scien,sts	believed	and	it	is	just	difficult	to	discern.	Seismic	tomography	has	taken	place	to	
study	the	mantle	plume.	
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Over	the	past	70	million	years,	the	combined	processes	of	magma	forma,on,	volcano	
erup,on	and	growth,	and	con,nued	movement	of	the	Pacific	Plate	over	the	sta,onary	
Hawaiian	"hot-spot"	have	leB	a	long	trail	of	volcanoes	across	the	Pacific	Ocean	floor.	The	
Hawaiian	Ridge-Emperor	Seamounts	chain	extends	some	6,000	km	from	the	"Big	Island"	of	
Hawaii	to	the	Aleu,an	Trench	off	Alaska.	The	Hawaiian	Islands	themselves	are	a	very	small	
part	of	the	chain	and	are	the	youngest	islands	in	the	immense,	mostly	submarine	mountain	
chain	composed	of	more	than	80	volcanoes.	The	amount	of	lava	erupted	to	form	the	
Hawaiian-Emperor	chain	is	calculated	to	be	at	least	750,000	cubic	kilometers.		
Map	of	part	of	the	Pacific	basin	showing	the	volcanic	trail	of	the	Hawaiian	hotspot--	6,000-
km-long	Hawaiian	Ridge-Emperor	Seamounts	chain.	(Base	map	reprinted	by	permission	from	
World	Ocean	Floor	by	Bruce	C.	Heezen	and	Marie	Tharp,	Copyright	1977.)		
A	sharp	bend	in	the	chain	indicates	that	the	mo,on	of	the	Pacific	Plate	abruptly	changed	
about	43	million	years	ago,	as	it	took	a	more	westerly	turn	from	its	earlier	northerly	
direc,on.	Why	the	Pacific	Plate	changed	direc,on	is	not	known,	but	the	change	may	be	
related	in	some	way	to	the	collision	of	India	into	the	Asian	con,nent,	which	began	about	the	
same	,me.		
As	the	Pacific	Plate	con,nues	to	move	west-northwest,	the	Island	of	Hawaii	will	be	carried	
beyond	the	hotspot	by	plate	mo,on,	se^ng	the	stage	for	the	forma,on	of	a	new	volcanic	
island	in	its	place.	In	fact,	this	process	may	be	under	way.	Loihi	Seamount,	an	ac,ve	
submarine	volcano,	is	forming	about	35	km	off	the	southern	coast	of	Hawaii.	Loihi	already	
has	risen	about	3	km	above	the	ocean	floor	to	within	1	km	of	the	ocean	surface.	According	to	
the	hotspot	theory,	assuming	Loihi	con,nues	to	grow,	it	will	become	the	next	island	in	the	
Hawaiian	chain.	In	the	geologic	future,	Loihi	may	eventually	become	fused	with	the	Island	of	
Hawaii,	which	itself	is	composed	of	five	volcanoes	kni%ed	together-Kohala,	Mauna	Kea,	
Hualalai,	Mauna	Loa,	and	Kilauea.		
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Kitchingman,	A.,	Lai,	S.,	2004.	
Inferences	on	poten,al	seamount	loca,ons	from	mid-resolu,on	bathymetric	data.	
Fisheries	Centre	Research	Reports	12	(5),	7–12.		
	
h%p://yale.databasin.org/datasets/1c6af28887364008969f94c7e9df796e	
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Seamounts	and	Guyots	are	volcanoes	that	have	built	up	from	the	ocean	floor,	
some,mes	to	sea	level	or	above.	Guyots	are	seamounts	that	have	built	above	sea	
level.	Erosion	by	waves	destroyed	the	top	of	the	seamount	resul,ng	in	a	fla%ened	
shape.	Due	to	the	movement	of	the	ocean	floor	away	from	oceanic	ridges,	the	sea	
floor	gradually	sinks	and	the	fla%ened	guyots	are	submerged	to	become	undersea	
flat-topped	peaks.	We	know	that	the	tops	of	guyots	were	once	at	the	surface	because	
they	contain	evidence	of	fossils	such	as	coral	reefs	that	only	live	in	shallow	water.	
Seamounts	conversely	represent	volcanoes	that	did	not	reach	sea	level	so	their	tops	
remain	intact	and	are	shaped	like	volcanoes	on	land.		
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Sunlight	entering	the	water	may	travel	about	1,000	meters	(3,280	feet)	into	the	
ocean	under	the	right	condi,ons,	but	there	is	rarely	any	significant	light	beyond	200	
meters	(656	feet).	
The	ocean	is	divided	into	three	zones	based	on	depth	and	light	level.	The	upper	200	
meters	(656	feet)	of	the	ocean	is	called	the	eupho,c,	or	"sunlight,"	zone.	This	zone	
contains	the	vast	majority	of	commercial	fisheries	and	is	home	to	many	protected	
marine	mammals	and	sea	turtles.		
Only	a	small	amount	of	light	penetrates	beyond	this	depth.	
The	zone	between	200	meters	(656	feet)	and	1,000	meters	(3,280	feet)	is	usually	
referred	to	as	the	“twilight”	zone,	but	is	officially	the	dyspho,c	zone.	In	this	zone,	the	
intensity	of	light	rapidly	dissipates	as	depth	increases.	Such	a	miniscule	amount	of	
light	penetrates	beyond	a	depth	of	200	meters	that	photosynthesis	is	no	longer	
possible.	
The	apho,c,	or	“midnight,”	zone	exists	in	depths	below	1,000	meters	(3,280	feet).	
Sunlight	does	not	penetrate	to	these	depths	and	the	zone	is	bathed	in	darkness.		
‘Pho,c’	is	a	deriva,ve	of	‘photon,’	the	word	for	a	par,cle	of	light.	
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Nel	primo	Paleozoico	la	maggior	parte	della	crosta	con,nentale	faceva	parte	del	
paleocon,nente	Gondwana	(comprendente	la	futura	Africa,	Sud	America,	Eurasia	del	
sud,	Australia	ed	Antar,de),	posizionato	in	corrispondenza	del	Polo	Sud.	
Tra	650	e	550	milioni	di	anni	fa	(Ediacarano)	il	con,nente	Lauren,a	(contenente	la	
parte	nord	est	del	futuro	Nord	America),	insieme	al	Bal,ca	e	al	con,nente	siberiano	
si	separarono	dal	Gondwana,	muovendosi	in	direzione	nord	verso	l'equatore.	Questo	
movimento	portò	all'apertura	dell'Oceano	Giapeto	tra	Gondwana,	Bal,ca	e	
Lauren,a.	
Nel	primo	Ordoviciano	(480	milioni	di	anni	fa),	il	microcon,nente	Avalonia	
(comprendente	frammen,	dell'a%uale	New	England,	Terranova,	Nuovo	Brunswick,	
Nuova	Scozia,	Irlanda	del	sud,	gran	parte	dell'Inghilterra	e	del	Galles,	i	Paesi	Bassi	e	la	
Germania	del	nord)	iniziò	a	separarsi	dal	margine	se%entrionale	del	Gondwana.	
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L'Oceano	Te,de	(o	semplicemente	Te,de)	era	un	braccio	oceanico	disposto	in	senso	
Est-Ovest	che,	nei	tempi	geologici	compresi	tra	il	Permiano	ed	il	Miocene	separava	
l'Africa	se%entrionale	dall'Europa	e	dall'Asia.	
L'apertura	dell'Oceano	Te,de	avvenne	circa	250	milioni	di	anni	fa,	tra	il	Permiano	ed	
il	Triassico	inferiore	e	portò	alla	separazione	tra	un	blocco	con,nentale	se%entrionale	
(Laurasia)	ed	uno	meridionale	(Gondwana).	L'allontanamento	delle	due	par,	del	
Pangea	proseguì	fino	al	Giurassico,	quando	i	movimen,	delle	placche	te%oniche	si	
inver,rono	ed	iniziò	una	contrazione	dell'Oceano	Te,de	stesso.	
Il	movimento	dell'Africa	era	solidale	con	quello	della	placca	adria,ca,	che	forse	ne	
rappresentava	una	parte	se%entrionale.	La	collisione	della	placca	adria,ca	con	il	
con,nente	europeo	chiuse	la	Te,de	nella	regione	centrale	del	Mediterraneo,	dando	
origine	alla	catena	montuosa	delle	Alpi.	Altre	microplacche	intrappolate	tra	le	due	
maggiori	(africana	ed	europea)	contribuirono	a	formare	altre	catene	montuose	
europee	orientate	generalmente	in	direzione	Est-Ovest,	mentre	nella	zona	
mediorientale	la	placca	arabica	collideva	con	l'Asia.	A	completare	la	chiusura	della	
Te,de,	l'India,	staccatasi	dal	con,nente	meridionale	di	Gondwana	durante	il	
Giurassico,	si	scontrò	con	l'Asia	dando	origine	alla	catena	himalayana.	
	

79	



80	



81	



82	



83	



84	



85	


