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Introduction:

There are spectacular developments taken
place in the field of Earth science, during the last few
decades. The scientists determines the earth began its
life about 4.6 billion year ago, and the continents
probably began forming about 4.2 billion years ago
as the earth continued to cool'. Further scientist
determined that our earth in made up of four main
layers such as SIAL (Silca and Aluminum) layer,
SIMAC(Silica and Magnesium) layer, NIFE (Niccal
and Furus) layer and core. The core is located at the
centre of the earth which have full of molten magma.
The top layer floats on the magma or mantle. Several
scientists suggested that the continental masses had
the almighty to move across the carth’s surface.
There continental drifts were called as Pangaea,
Pangaea is a super continent which makes lot of
changes in the world.

Pangaea super continent: ,

Pangaea or Pangea  ~ was a super
continent that existed during the late Paleozoic apd
early Mesozoic eras. 3 It assembled fr.or.n carlier
continental units approximately 335 million years
ago, and began to break apart about 175 m11h9n
years ago.” In contrast to the present Earth and its
distribution of continental mass, Pangaea was centred
on the Equatorand surrounded by the super
ocean Panthalassa. Pangaca is the most recent super
continent to have existed and the first to be
reconstructed by geologists. The name Pangaca‘or
Pangea is derived from Ancient (.]rcck.pan (which
means, all, entire, whole and Gaia which means,

Mother Earth or land).®

! Richard curle’s book, wonders of the past. P.8 .
Y Ox ford Dictioparieg-meaning of Pangea
Y Everyman’s “Encyclopoedia”
Everyman’s “Encyclof
4 Royers JJLW. Santhosh M.continents and  super cantinenty
ca i n TAA

Scientific theory of Alfred Wegener:

The concept that the continents once formed
a contiguous land mass was hypothesised by, with
corroborating  evidence, Alfred  Wegener, the
originator of the scientific theory of continental drift,
in his 1912 publication ‘The  Origin of
Continents’. He expanded upon his hypothesis in his
book ‘The Origin of Continents and Oceans’. in
which he postulated that, before breaking up and
drifting to their present locations, all the continents
had formed a single supercontinent that he called the
"Urkontinent".®

Wegener originally proposed that the
breakup of Pangaeca was due to centripetal
forces from_the Earth's rotation acting on the high
continents, However, this mechanism was easily
shown to be physically implausible, which delayed
acceptance of the Pangaea hypothesis. Arthur
Holmes proposed the more plausible mechanism
of mantle convection, which, together with evidence
provided by the mapping of the ocean floor
following the Second World War, led to the
dcvelopmsem and acceptance of the theory of plate
tectonics°. This theory provides the now widely-

accepted explanation for the existence and breakup
of Pangaea.

Gy Ve Fep ’ )
. l;\vn( . l Pangacus in A Latin Dictionary, Newyork. 1879,
Sudha |.\hcshuu\n & Srikanthi, Lemuria Kumar Kandame
T
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Best fit of South America and Africa
Fossil evidence for Pangaea includes the
presence of similar and identical species on
continents that are now great distances apart.'! For
example, fossils of the therapsid Lystrosaurus have
been found in South Africa, India and Antarctica,
alongside members of the Glossopteris flora, whose
distribution would have ranged from the polar circle
to the equator if the continents had been in their
present  position;  similarly, !hc freshw'atcr
reptile Mesosaurus has bcen' found in onlylloc?zhzed
regions of the coasts of Brazil and WAa,

0
e

(fossils) on continent
Pﬁlcomagnetic study of apparent polar
wandering paths also support the the_on:y ofthg
supercontinent.  Geologists  can dcterm'xrfe, ok
movement of continental plates by examining

? Vergilius Mario, Publis, Op.cit, P.'421' .

G ydha Sheshian & Srikanth, op.cit, P48
" -\/crgilius Mario, Publis, op.cit, P.A427
 [bid,

.evidence for Pangaea '
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orientation of magnetic minerals in rocks; when
rocks are formed, they take on (he magnetic
propertics of the Earth and indicate in which
direetion the poles lic relative to the rock, Since the
magnetic poles drift about the rotational pole with a
period of only a few thousand years, measurements
from numerous lavas spanning  several thousand
years are averaged to give an apparent mean polar
position, '? Samples of sedimentary rock and intrusive
igneous rock have magnetic oricntations that are
typically an average of the "secular variation" in the
orientation of magnetic north because
their remaneht magnetizations are not acquired
instantaneously. Magnetic  differences  between
sample groups whose age varies by millions of years
is due to a combination of true polar wander and the
drifting of continents. The true polar wander
Component is identical for al samples, and can be
removed, leaving geologists with the portion of this
motion that shows continental drift and can be used
to help reconstruct earlier continental positions. The
continuity of mountain chains provides further

- One example of this is
the Appalachian Mountains chain, which extends
from the southeastern United States to

the Caledonides of Ireland, Britain, Greenland,
and Scandinavia,

Pangaea supercontinent

Pangaea is only the most
Supercontinent identifi
forming of supercont
appears to have
history,"® There may
Pangaea,

recent
ed in the geologic record. The
inents and their breaking up
been cyclical through Earth's
have been several others before

Tectonic plates

Paleomagnetic measurements help
geo'logists determine the latitude and orientation of
ancient continenta] blocks, and newer techniques
may h?lp determine longitudes. Paleontology helps
determine ancient climates, confirming latitude
c§tin1ates from paleomagnetjc Mmcasurements, and the
dlst.ribution of ancient formg of life provides clues on

C lose to each other at
particular geological e

moments - However,
reconstructions of continents prior to the breakup of
Pangea, including (he ones in this section
partially Speculative,

ichial ‘ and  different recons
will differ i some details.
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of Proto—Gon.dwana, and the smaller Congo craton.
Proto-Laurasia and Proto-Gondwana were separated

by the Proto-Tethys Ocean '8 Next Proto-
Laurasia itself split apart to form the continents
of Laurentia, Siberia, and Baltica. Baltica moved to
the east of Laurentia, and Siberia moved northeast of
Laurentia. The splitting also created two new oceans,
the lapetus Ocean and Paleoasian Ocean. Most of the
above masses coalesced again to form the relatively
short-lived  supercontinent  of Pannotia. ~ This
supercontinent included large amounts of land near
the poles and, near the equator, only a relativel_y
small strip connecting the polar masses. P.annotna
lasted until 540 Ma, near the begmnmg of
the Cambrian period and then brc.>ke up, giving rise to
the continents of Laurentia, Baltica, and the southern
supercontinent of Gondwana .

i i Laurussia)
rmation of euramerica ( . '
Fo In the Cambrian period, the continent

i i become North
of Laurentia, - which ol BT i ree bordering
Ame::at’h: 2;’anthalassic Ocean to the north and west,
B EEn Ocean to the south, and the Kl.la'nty
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A troLaurcntia. Baltica, Laurentia, and
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Avalox.m‘l ato form a landmass called Euramerica or
OrdOVIC’lan losing the lapetus Ocean. The collision
S (;te;l in the formation  of .the
glso. —JEa alachians. Siberia sat near Eurémencza,
nortiers Alp pnty Ocean between the two contmcn'ts ;
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Laurussia

Collision of Gondwana with Euramerica

The second step in the formation of Pangaea
was the collision of Gondwana with Euramerica. By
the middle of the Silurian, 430 Ma, Baltica had
already collided with Laurentia, forming Euramerica,
an event called the Caledonian
orogeny. Avalonia had not yet collided
with Laurentia, but as Avalonia inched towards
Laurentia, the seaway between them, a remnant of
the Iapetus ~ Ocean,  was slowly  shrinking.
Meanwhile, southern = Europe broke off from

Gondwana and began to move towards Euramerica
It collided
22

across the Rheic "~ Ocean. with

southern Baltica in the Devonian

=

Position of India at various times

By the late Silurian, Annamia and South
China split from Gondwana and started to head
northward, shrinking the Proto-Tethys Ocean in their
path and oogening the new Paleo-Tethys Ocean to
their south®. In the Devonian Period, Gondwana
itself headed towards Euramerica, causing the Rheic
Ocean to shrink. In the Early Carboniferous,
northwest Africa had touched the southeastern coast
of Euramerica, creating the southern portion of
the Appalachian Mountains, the Meseta Mountains,
and thf: Mauritanide Mountains, an event called
the Variscan  orogeny ?* . South America moved
nort!xward to southern Euramerica, while the eastern
.portion of Gondwana (India, Antarctica
and Australia) headed toward the South Pole fron;
the equator. North and South China

' were on
independent continents
he Kazakhstania microcontinent had collided

wi 4 o 25 » .
f}c,)‘rlh S'llb_erm. (Siberia had been a separate continent
millions of years since the deformation of the

superco.ntment Pannotia in the Middle
Carbomferous.)

Pangea The Variscan orogeny raised the Central

< o] > .

mofer‘nnnr‘,"o““m"\S. which were comparable to the
imalayas in - scale.  With Pangea now

stretching fi Q
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By the Triassic Period, Pangaea rotateq a little, and
the Cimmerian plate was still travelling across the
shrinking Paleo-Tethys until the Middle Jurassic, By
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west to east, creating the Cimmerian Orogeny.
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Break-
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The second major
Pangaea began  in
140 Ma), when the |
into multiple contj
India, Antarctica,

phase in the break-up of
the Early Cretaceous (150~
andmass of Gondwana separated
nents (Africa, South America,

and Australia), The subduction
at Tethyan Trench probably caused Africa, India and

Australia 1o move northward, causing th

¢ opening of
3 "South Indjan Ocean" ¥ |

R NS =
Super Continent before the fljt

Also, at the same time, Mad

India began to Separate from Antarct
northward, opening up

and India se

agascar and

ica and moved
the Indian Ocean **

Madagascar stokw})ed and
became locked to the African Plate New
Zealand, New Caledonia and the rest
of Zealandia began

to
moving eastward towar

the Coral Sea and Tasman Sea,
Opening of the Norwegian Sea

The third major and final phase of the
break-up  of Pangaea occurred  in  the
early Cenozoic (Paleocene to Oligocene). Laurasia sp
lit  when North America/Greenland (also
called Laurentia) broke free from Eurasia, opening
the Norwegian Sea about 60-55 Ma. The Atlantic

and Indian Oceang continued to expand, closing the
Tethys Ocean.

Me

separate from Australia,

d the Pacific and opening

anwhile, Australia split from Antarctica
and moved quickly northward, just as India had done

more than 40 million years before. Australia is

currently on 3 collision course with eastern f\%‘i‘-
. . Ry 2 : 3
Both Australia ang India are currently moving

northeast gt 5-6 centimeters (-3 i) a  year
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flooding much of the continents, Major force
changes at the Pangaea plate limits at the end of the
Triassic provoked ijts break up, through the opening
of the proti-caribbean, centra] Atlantic, Alpine-
Tethys Oceanic Seaways. The expansion of the
temperate climate zones that accompanied the
breakup of Pangaea may have contributed to the
diversification of the angiosperms ¥, Major force
changes at Pangean plate limits at the end of the
Triassic provoked its break up, through the opening
of the proto-caribbeah, central Atlantic Alphine-
Tethys Oceanic sea ways.
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