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PERMIAN TRIASSIC
225 million years ago 200 million years ago




Earth ~200 million years ago

i
-
-
(
J
}
= = o
e e |
A. Modern reconstruction of Pangaea " | North _~Jturope.

B. Wegener’'s Pangaea
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gaps
= Examples:
e Iberian Peninsula

Caribbean Sea



The Continental Drlft -
1) OthESIS‘!z' —

vfby Alfred Wegener in 1915

continent Pangaea started to break up

U 200 million years ago.
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"Qontlnents "drifted"” to their present positions.
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» Continents "plowed" through the ocean crust.



Breakup of Pangaea

250 Million Years Ago
“\ : Pangaea consisted of all the
\ ethys \3 major continents.

Sea

200 Million Years Ago The

rifting that eventually resulted in

the Atlantic Ocean occurred over

an extended period of time. The S

first rift developed between \

North America and Africa. fSQm‘h\"
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100 Million Years Ago
Continued rifting of the southern
landmasses sent India on a

northward journey.

50 Million Years Ago
Australia began to separate
from Antarctica.
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Present A modern map shows <
that India has collided with
Asia, creating the Himalayas.
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Ancient glacial features
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B Figure 2.5

When continents are brought together, their mountain ranges form
a single continuous range of the same age and style of deformation
throughout. Such evidence indicates that the continents were at
one time joined and were subsequently separated.



Matching Mountain Ranges
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Active tectonics of the

Dead Sea Transform
click on "mountains” or
"basins" for satellite images
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at different ages:

l&) MY for ~North Atlantic
50 M.y 4 for south Atlantic.
~ 3§L_)6 M y. the two parts have a unified pole of rotation.
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1~ Felel mr untain belts.

ZAGEIPIO BVINCES

5=-1¢ J"*G s rock type (province) {Mesozoic
= — dolerite dykes}

== *Stratlgraphlc sections (flora: glossopteris &

-~ gangamopteris)

- 5- Metallogenic provinces (manganese; iron ore;

gold & tin)



1- Fold mountain belts?

Continenfal
Drift:
Evidence

Correlation of
mountains
with nearly

Identical
rocks and
structures
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2- Age provinces
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okder than 2000Ma —

Match of cratons (purple) and ancient orogenic
belts (pink) between South America and Alrica
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Continental Drift: Evidence

aphic sections (flora: glossopterls &

_J.JIJ_)J.U °f eris and fauna.........)

Fossil evidence
AFRICA _ -4 of the Triassic
A P90 land reptile

Lystrasaurus.

%sﬂ remains of
Cynognathus, a

Fossils of the fern
Triassic land reptile Glossopteris found
approximataly Fossil remains of the in 8l of the southem
3mlong. freshwater reptile continents, show that

Mesosaurus they were once joined,




Early Permian

Sakmarian (281 Ma)

Fred Ziegler, 1967
Coutesy 5-)
Allister Rees
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tal Drift

posed the theory
t the continents
gre drifting apart.

“This was supported

= -by fossil and rock

type evidence; also
matching of
coastline shapes.
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SAIIE ”i:' In ancient
c<_): ar ”be used as sedimentlogical
fdicator to infer their ancient latitude.

= &s— ﬂaonéte and reef deposits: (with 28° latitude --warm
~"Wﬂter 25%-30° C).

-
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2- Evaporates: hot arid conditions (high pressure zone)
Evaporitation rate > sedimentation rate
(Arid subtropical=10°- 40° latitude).



3= RedeaNarkesicisandstone, shale, conglomerates. ande
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ot mate <300 |at.

& :I . hey Indicate
‘remain degradation, Warm, humid climate,
g Iatltudes

—Ph ﬁsphates (western margins of continents and indicate
Shallow marine environment)

~ a- within 45° [at.
b- Upwelling of cold deep water, nutrients rich. (major
nutrients P, K, N).
c- In arid zone at low lat. along east-west seaways.
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Sl I posﬂs (tillits)
3@0 fro the pole (60° lat.).










GRRAINNSEONINOILOGICAIL EVIDENCES
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CONIDIIT NAS affected the'distribution of ancient animals
2l J‘I)lsl'ﬁ"r:) lRreughdermInNg LIS, Anexample of that IS
HIENENIING Ol a NUgE ocean BEWEENR TWO contiments that
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; fe [ESI; al Jife forms: like Mesosaurus which is Permian
£el] ile; It is 15 cm long, live in fresh water.
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rﬁals adapted to live in shallow marine environments.
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* Most animals have short larval (48_) stage which prevents
Crossing oceans:

- Jurassic ammonite In India , Madagascar and Africa are
similar and live in shallow seas.



. 7. PALAEOBOTANY
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opography y:
=D mpg and plate tectonics
- Ge graphlc position (equator& poles). At equator life diversified
_ __;;LQ times more than poles.
- - InrPangaea 20 orders of reptiles.
- - After Pangaea 30 orders of mammals:
- Genetic Isolation

- Divergence
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Continental Drift: p—
Reactions .. - J
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‘in Europe and southern hemisphere.
“':S where scientists staunchly preferred
(mcremental progress built on observation)
at they perceived as speculative deduction.

Lack of a suitable mechanism crippled continental drift's
widespread acceptance.

Conflict remained unresolved because seafloors were
almost completely unexplored.



