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Objectives of this Lecture l

We will present and discuss of major the Arabian-Nubian Shield development and
Evolution, via establishing:

1. To show some essential Terms utilized in all Lectures,

2. To show Precambrian Geologic Time Record,

3. The breakup and overhaul of supercontinents;

4. The development of Neoproterozoic supra-subduction, juvenile volcanic-arcs, and
plutonic environments;

5. The convergence and amalgamation of Neoproterozoic magmatic arcs ;

6. The initiation of younger Neoproterozoic volcanic and sedimentary basins.



Cont’d: Objectives

v

5. Aiming on Arabian-Nubian Shield’s Plate Tectonic activities, structure, glancing on
its numerous Precambrian evolution and their rocks distribution, that are formed
and exposed in the Arabian-Nubian Shield

6. To put emphasis on its geologic features and worldwide geological setting of

Neoproterozoic shield.
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Key Words

« Shield:

v' is generally a large area of exposed in a Precambrian crystalline igneous, and a

high-grade metamorphic rocks that form tectonically in a stable areas, age ot

these rocks is greater than 570 million years and sometimes dates back 2 to 3.5

billion years.
* Orogen:

v’ is an event leads to both structural deformation and compositional differentiation

of the Farth's lithosphere (crust + uppermost mantle) at convergent plate margins.
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https://en.wikipedia.org/wiki/Lithosphere
https://en.wikipedia.org/wiki/Crust_(geology)
https://en.wikipedia.org/wiki/Mantle_(geology)

Key Words

* Orogenic Belt :

v' It is belt of rocks and mountain Ranges formed and accomplished by tectonic

processes , when a continental plate crumples and pushed upwards above the

descending oceacnic plate involves a series of geological processes collectively.

» Orogenies processes can take tens of millions of years to build mountains

ranges from plains or from the seabed.

Craton:

v' Is a stable part of the earth's crust that has been little deformed for a great period

ol time . its includes shield areas and adjacent basement beneath young rocks,



Key Words

* Neoproterozoic:

The period of geologic time between 1000 and 542 million years ago;a time span

that encompasses most of the history of the Arabian Shield.

 Fast African Orogen (EAO ):
a belt of rocks assembled and deformed during the Neoproterozoic ,extending from
the Arabian-Nubian Shield and Madagascar .

 Gondwana Land:

is a supercontinent that aged by 530 Ma was assembled out of the rifted Fragments of Rodinia and other

continental blocks and incorporated the Arabian-Nubian Shield
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Key Words '

e Plare tecronics:

The movements of plates on The Earth's surface and the geologic effects of such

movement.

Plates are large, rigid slabs of rocks into which the Farth's surface is divided.
Tectonics comes from the Greek word “to build. “
* Juvenile:

volcanic and plutonic rocks that were erupted or intruded soon after the separation of their source materials

from the mantle.

* Supercontinent:
[t is an unusually an assemblage of pre-existing continental block or cratons formed by the convergence of

plate tectonic activities to form a single large landmass .
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Key Words

 Rodinia
it is a Neoproterozoic Supercontinent that was assembled 1.3-0.9 billion years ago and broke up 750633
million years dago.

* Pangaea
A “supercontinent” on the Farth. It is detached in the past as a large landmass, included all
the present continents, which broke up and drifted apart.
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ANS Geologic Time: Proterozoic Eon:

Proterozoic Eon
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http://global.britannica.com/EBchecked/topic/294242/iron-Fe
http://global.britannica.com/EBchecked/topic/237258/gold-Au
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2 Ma:
First Hominids 4550 Ma-

Formation of the Earth

230-65 Ma:
Hominids
Mammals
Land plants
Anin_‘nals _
MMulticellular life 4527 Ma-

Dinosaurs :
Eukaryotes

ca. 530 Ma: Prokaryotes Formation of the Moon
Cambrian explosion

TA0-635 Ma:
Two Snowball Earth

ca. 350 Ma:
First vertebrate land animals

ca. 4000 Ma
Late Heavy B
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Cont’d: ANS Geologic Time: Proterozoic Eon:

Proterozoic Eon

Proterozoic iIs often divided Into:

m/

: - 5 £ £ 3
1. Paleoproterozoic Era aged from 2.5 billion | |58 223 22 258
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Publishad with permission from the International Commiszion on Stratigraphy (ICS).
International chronestratigraphic units, ranks, names, and formal status are approved
13/04/2019 by the ICS and ratified by the International Union of Geclogical Sciences (UGS).

Source: 2012 International Stratigraphic Chart produced by the ICS



Development of Supercontinent

* They predicted, five Supercontinents that are nowly recognized as corresponding to

the ama]gamation of Pannotia , Gondwana, Rodinia, Columbia (or Nuna)m and

Kenorland

» Explained, evidents and cleared up by the studies of:

v'Paleo-magnetic, isotopic data, and geologic data are only definite enough
to establish their reconstructions and the breakup.

They are
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Firstly done by Worsley et al. (1985); Nance et al., (1986) whom they Proposed :

1. Supercontinents Assembly and break up , and

2. Their occurring mode episodically throughout geologic time , with consequences

to the Farth history,

» These five supercontinents (Kenorland, Columbia, Rodinia, Pannotia, and Pangea)

formed betore pre-Pangea Supercontinents at about 2,6, 1.6 . 1.1Ga,0.6, 5.5 Ma years.

EVOLUTIONARY EVENTS

CONTINENTAL COLLISION
(mountain building events)

CONTINENTAL RIFTING
(basaltic dike swarms)

ICE AGES

EUCARYOTES

D

1

PORIFERANS

METAZOANS

YY XYY

SKELETONS
*—P
n==6 = 5| ENDOTHERMS
 ——

Calcareous plankton|

n=10 n=8 n n=9
=== = == = - |  com——
&)
- < <
g = @ m S = o
I = = o o
C | wum 2 -8 H -Ez | & B
5 ? (14 o
o a
x R
L 1 1 1 1 1 ]
2500 2000 1500 1000 500 0

3000

Million years ago

Fig.: shows a Comparison of

episodic events in Earth
history linked to the
supercontinent cycle with
the duration of
supercontinents as they are
presently known by Worsley
et al. (1984, 1985)



* It is a Neoproterozoic Supercontinent,

« Assembled between 1.3 to 0.9 billion years ago ,and broke up at about 750—633 million

years ago.

Assembled Rodinia Cambrian Assemblage
Breakup and

WA, 1.3 to 1.1 billion-year-old Orogenic Belts —4a—> gybduction zones —%~ Seafloor spreading axis

- Rodinia Jigsaw shape

Rodinia Jigsaw Puzzle

@

Pani-African and

contemporanecus cont
crogenic belts orogenic belts

13/04/2019 A | billios years ago B 550 enillion years ago 17



Rodinia Reform (include five ))

 Its amalgamation began just after 1100 Ma, with:

* Collision of Baltica (north-east Europe) and Amazonia (north

F
east South America oast of Laurepti ' Macig
America),
* Australia-Antarctica, the Kalahari (South Africa), and the Coi [
(Central Africa) cratons colliding along the west, south-p.es

south margins respectively,

RODINIA )
[ ] cratons SUPERCONTINENT

e and Siberia colliding with the-mofthern margin.
[ ] 1.1 Gabelts

* The Laurentitris considered the heart of Rodinia
(Supercontinents) central position, and its breakup i.e. rifting off
to continents, occurring around 750 Ma, resulted all reforming
cratons into Gondwana (from 650-520 Ma),
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Rodinia Reconstructions (include five elements) g
v

Sahara

. . . ] ) ‘ Sahara | Meta- D O'h,e
* Less certain position of continental blocks includes: e | e Craon A\ g
. . (E?E 5 MShleldb/ Asian fragments
v'the West African Cratdfiwas simply appearsasan =~ © 7 & WY ]
/l Amazonian ‘ g e Australia
~7 © ‘ { \\
)
—— 0,

‘% .
0% Antarctic
% Shield 1= i

. . A e ¢
extension of the Amazonian Craton; w

v'The Congd Craton was located on the south coast of

o 1dwana fragments
Laurentia (Amazon Craton), probably separated from ety oroger
Rodinia by the Mozambique and Adamastor oceans. 5o - \ ’

¢+ The Adamastor Ocean was a "proto-Atlantic" ocean thdtopened with th?brezﬁff’
up of the Rodinia supercontinent 780-750 Ma.

*» It separated the Rio Plate Craton from the Congo Craton.

% The reversal of the Adamastor Ocean began 640 Ma with the development of a large back-arc along the
western margin of the Kalahari Craton, and the ocean closed when Rio Plata collided with Kalahari at about
545 Ma.

** The Congo-S3o Francisco plate and the Rio Plata plate amalgamated 630-620 Ma, closing the Adamastor

8é%éﬁ)18n the South American side and forming around 600 Ma +

s,
Australia

‘ »_3._‘.. 0 l
e



https://en.wikipedia.org/wiki/Plate_reconstruction
https://en.wikipedia.org/wiki/Mozambique_Ocean
https://en.wikipedia.org/wiki/Adamastor_Ocean
https://en.wikipedia.org/wiki/Rodinia
https://en.wikipedia.org/wiki/S%C3%A3o_Francisco_plate

|-l Rodinia Break Up

« UNESCO's IGCP project 440 (In 2009 ) concluded that: ot
v RodiniaSupercontinent Assembly formed during the

Precambrian time in/at about one billion years and

\\.-\
Then M
rcisc 0

[t broke into five stages between 825-550 Ma. RODINIA

[ ] cratons SUPERCONTINENT

[ ] 1.1 Gabelts

Stage I:

The break up was initiated by a Super Plumes at about 825-800 Ma whose influence by crustal arching,
penetrating bimodal magmatism, and
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https://en.wikipedia.org/wiki/International_Geoscience_Programme

Rodinia Break Up

Stage 2 :

Accumulated in a thick rift-type sedimentary successions recorded in )

South of Australia, South China, Tarim, Kalahari, India, and the ] ctors AL

Arabian-Nubian Craton. e

Stage 3 : e i
] Precamion s

Rifting progressed in the same cratons 800-750 Ma and
spread into [aurentia and perhaps Siberia.

_____

v'India (including Madagascar) and the Congo- Sdo
Francisco Craton were either :

1) Detached from Rodinia during this period, or

/
L
’/ 4
I\ /
\
s
t ntarctic
\ Shiel
\
i ’\
SNy
\ \~ -
~ 3 ; -—-
N \_Mozambique Ocean
N N
~~ N\

2) Simply , they never were part of the
supercontinent

PROTO-PACIFIC Ocean

Figure 1. Crustal building blocks for the amalgamation of Gondwana, after the closing of the Goids-Pharusian and
1 3/ 04/ 2019 Mozambique oceans. Location of the Iapetus Ocean between SW Gondwana, Laurentia and Baltica, and location
of the Proto-Pacific Ocean before the onset of the subduction of the Pacific Plate.



Rodinia Break Up l e

Stage 4 :
As the central part of Rodinia reached the Equator around 750-700

RODINIA

&’ [] cratons . SUPERCONTINENT \
v’ a new generation of magmatism and rifting continued the [0 1.1 Gabes

disassembly in western Kalahari, West Australia, South China,
Tarim palea (in Hadramouth)-continents and basin, and most
margins of Laurentia.

Stage 5:

v'The closure of the Braziliano, and Mozambiq
oceans; and the Pan-African orogeny.

segmonl /

IAPEI'US
:g,l'

4,1* CAMBRIAN
at about 520

m.y.a.
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Il. Pannotia Supercontinent Evolution

1. Dalziel 1997 , aged Pannotia Supercontinent at
about 545 Ma, viewed at the centred of the South

Pole; rotated 180° relative to the reconstructi])n of
Rodinia. '

2. The Pannotia commenced and originated during
the Pan-African orogeny, when the Congo
continent got trapped between the northern and
southern halves of the previous Rodinia
supercontinent at about 700 to 750 Ma.

3. The peak is characterized by the mountain building

event that was around 640—610 Ma, but these — S— — BATCON |
BN =4/ — N1 n
continental collisions may have been continued into the '*>’( Y {gg;ﬁ;—-"_‘,{;\_,} /]
. . ? \ _,":’ ! .K.:;:_ = . \ ’ll
Early Cambrian some 530 Ma. (See Fig. above) \\_toweren\ L \,j(/f W
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https://en.wikipedia.org/wiki/Pannotia#CITEREFDalziel1997
https://en.wikipedia.org/wiki/Pan-African_orogeny
https://en.wikipedia.org/wiki/Congo_Craton

Pannotia Supercontinent Evolution

!
4

y [‘7/":/ e S \
o s g s . . . / o S \
4. So, Pannotia initiation was due to the result of Rodinia turning S Loy N\
“P{;;d. Sabharan \‘r (\ )
. .. 7/ 3 Sl metsosen [§
itself inside out. ISY (I #)\
RN
5. When Pannotia formed: Africa was located at its centre bounded e 'L_C'?_’“_‘_fgfy/ﬁ
\ X W & Kaiarar ) J© /
by the rest of Gondwana: South America (Amazonian Craton), B, 4 AL
A 2 . Af ,)/’
Arabia, Madagascar, India, Antarcti fa. o

6. Laurentia, Baltica, and Siberia 'escaped' out of Rodinia, kept their relative p(isi_tibns they

had in Rodinia
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Ill. Pangea Supercontinent Evolution

Pangea globly surrounded by an ocean called Panthalassa,

| ":;\:"‘:;"1;\—1 o T ‘ : .1_\;' oy e SN SPREADING AIOGE
Lp.. gonlonnt” N L% S o
Fully assembled by the Early Permian Epoch (some 299 million to 273 :C«Wm“v I\ 2 ,.,\ "l

{ | Fer - V!un > AT "
"\//-- e L \ > LA ;'K( Carcodes

million). WP
) Then’ )'&.\‘i: 48 > CANLY PERMIAN :

e |t stated simply that” the Earth’s continents joined together forming the

Pangea supercontinent”. lasted for most of geologic time.

Finally,

 Pangea started to break apart at about 200 million years, during the
Early Jurassic Epoch (201 million to 174 million),

Pangea-250 miion yoars 50

* They were forming the recent continents, in addition the Atlantic and Indian
Ocean.

* Pangea breaks up mechanism called PLATE TECTONICS (Wegener’s concept

of continental drift),
Plate tectonics theory states that Earth’s outer shell, or Crust+ Lithosphere, consists

of large rigid plates that move apart at Oceanic Ridge, and together at Subduction
Zon€s, 61 slip past one another along a Fault Lines.
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https://www.britannica.com/science/Permian-Period

Pangea Supercontinent (Break Up)

 The pattern shows Seafloor Spreading
indicate that Pangea Supercontinent did not
break apart all at once, but fragmented in
distinct stages.

* Plate tectonics also postulates (assumes)
that the continents joined with one another
and broke apart several times in Earth’s
geologic history.

> Finaly, The result was the formation of Gondwana by merging
fogether.
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IV - The Gondwana Supercontinent l

»The Gondwanas Supercontment mvolve of E &
Gondwana via pl
divergent) within Mozambigue Ocean and thgn:

e Started as a convergent boundary activities
between E & W Gondwana, initiating the
Arabian—Nubian Shield (ANS):

v' In the north, its composed largely of
juvenile Neoproterozoic crust (Stern, 1994;

Gondwana
after Gray et al., 2007

D Mesozoic - Tertiary

Orogen

D Palacozoic-Mesozoic
Orogen

D Palagozoic Orogen

[Zq Kuungan

=== Orogen

= Brasiliano-Damara
Orogen

East African

==l Orogen

- Pml r( Z0i¢

FTWP bcian St e+ SR

Wcsl !
Gondwana |\, " ¢

"D South
*~7" \China?

''''''

Antarctic
=\ Shicld

/ Subduction Zone

Johnson et al.2011), and

v' In the south; the Mozambique Belt (MB) comprising mostly Pre-

Neoproterozoic (Metamorphic rocks) crust with a Neoproterozoic —

early Cambrian tectono-thermal overprint.

13/04/20TS
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https://www.cambridge.org/core/journals/geological-magazine/article/petrography-and-geochemistry-of-the-siliciclastic-araba-formation-cambrian-east-sinai-egypt-implications-for-provenance-tectonic-setting-and-source-weathering/926CC651425148FA5E5636DFBBD1ADEE/core-reader#ref060
https://www.cambridge.org/core/journals/geological-magazine/article/petrography-and-geochemistry-of-the-siliciclastic-araba-formation-cambrian-east-sinai-egypt-implications-for-provenance-tectonic-setting-and-source-weathering/926CC651425148FA5E5636DFBBD1ADEE/core-reader#ref034

IV. The Gondwana Supercontinent Evolution

* The Gondwana was assembled by continental collisions

in the Late Precambrian ,by plate tectonic evidence

(about 1 billion or 950 Ma +- 50 Ma. to 542 million

years ago).

* Gondwana then collided with North America, Europe,

and Siberia to form the supercontinent of Pangea.

 The breakup of Gondwana occurred some about 180

million years ago, in the Jurassic Period.
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Cont’d: The Gondwana Supercontinent evolution

* That’s leading, The Gondwana A
supercontinent, to be formed by the closure

Alternative

rmorican

location of

of the Mozambique Ocean, and the e

Centra

 Amalgamation (Accretion) of the East andEm
West Gondwana around the end of

Neoproterozoic time,

4

led to the formation of the East African Orogeny (EAO).
> i.e. the EAO extends from southern Israel,
Sinai and Jordan in the north to
Mozambique and Madagascar in the south. o

13/04/2019 Geographic outline —57Q \
/ / ----- Strike-slip fault of East African orogen
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The Gondwana Supercontinent

e The western Gondwana

comprises Africa and

South America,

 and the eastern half of

Gondwana contains

(Madagascar, India,

Australia, and

Antarctica).
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E, .
West Gondwana - %Sf Africa,
fragments  ~T0gen EAST SAHARA
Q/ CRATON
7/ Goa
t?/)e
oA
Asian fragments $Q, $§
Y
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TANZANIAN | €
Shield ~ /
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N. Gondwana fragments 30
L Mozambique |

[] Paleozoic-Tertiary Orogen

) belt \
[] Paleozoic Orogen N
— .
[ Neoproterozoic juvenile crust | /% P SR
[] West Gondwana pp— =
KALAHARI
Bl East Gondwana CRATON %

1000 km

NKA
ANTARCTICA

— Geographic outline
Strike-slip fault

Possible margins
of East African orogen
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The Gondwana Supercontinent

* The South Atlantic Ocean opened at about 140 million

years , as Africa separated from South America.

* At about the same time, India, which was still attaching [ A

Madagascar, separated from Antarctica and Australia,

causing opening the central Indian Ocean.

* During the Late Cretaceous Period, India broke away from Madagascar.

e Australia slowly rifted away from Antarctica.
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https://www.britannica.com/place/Indian-Ocean

The Gondwana Supercontinent l

* India eventually moved and collided with

Eurasia at some about 50 million years ago,

forming the Himalayan mountains,

e At the same time the Australian Plate is moving-
northward , and by just beqgun its collision along the

southern margin of Southeast Asia. This collision is still
under its way today

13/04/2019
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~1.5 Ga

Columbia (Zhao et al., 2004)

ONIA

Columbia

"Rodinia

~1.0 Ga

Gondwana
~ 0.5 Ga

33



900 Ma & 4 825-750 Ma P o 550-530 Ma «es:e P 320 Ma

Rodinia assembled Rodinia superplume Superplume(?) and breakup G°ndwagla'znd Pangea
over a single downwelling and breakup continues (~half of all continents) aSSembled

, A Gondvan R
DA NG £/ Antipodal land {" ?
) R "superplume
superplume e in the ocean? 2
800 750 700 650 600 550 320
| | | | 1 | >
Present
Skagerrak-Centered LIP >200-80 Ma Residuals of the Pagean 280(?) My i
/ into
320 Ma r 2 [ ——— < Pangean super- > P (African, A) and Paleo- ********* » th(e }utlfre
Pangea assembled over siberian traps and lume and breaku Superplumes  Pacific (Pacific, P) ;
_ A P P, perp A
a mantle downwelllng Ermeishan basalts Paleo-Pacific Superplume conlinue superplumes, and an masia

Eurasia downwelling assembled?
i m

ircum- 4
l:’:ingea
subduction’ :
] Paleo-Pacific
== (Pacific)
e T superplume
Age (Ma) 32|0 279 22|0 1 710 1 210 ‘{0 Plreslent -SlO -280

Fig. Hlustration of supercontinent—superplume coupling in the past 1000 Ma, and the possible presence of a ~600 My supercontinent—superplume
cycle. Sources for (paleo-) geographic maps: 900-320 Ma (Li et al., 1993, 2008), 200 Ma (Scotese, 2004), present with SMEAN shear wave velocity
anomalies near the core—mantle boundary (Becker and Boschi, 2002; Burke and Torsvik, 2004), and 280 My into the future (S. Pisarevsky, personal
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Development of the Arabian-Nubian Shield (ANS)

)y Early Cambrian ocear] 1000 km

EAST SAHARA
CRATON

The Arabian-Nubian Shield forms as a plate
boundary

S
<O
or as suture zone formed between East and B e
West Gondwana at the northern end of the rasizArAN o,
East African Orogen (EAO). mozambique | Jf & NDIA P T3%,
CZ:‘?C:ap.“iC s

Fig. 1:Sketch map of the East African Orogen showing the location of the Arabian-Nubian
Shield relative to the Mozambique Belt and adjacent cratonic margins (after Stern 1994).
Note the orientation shown as at the end of the Precambrian
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Development of the Arabian-Nubian Shield (ANS)

IEarly Cambrian oce?/’\ 1000 km
e % S
= THE ANS TECTONIC FRAME WORK AND EVOLUTION HAS e \f%of A
BEEN RECOGNIZED WITHIN THE LAST 20 YEARS BY APPLYING | exstsuuns ARA;{%@
GONDWANA TERM ON THE BASES OF: ] | Y
. . . Qfo« ‘,s\v' /%:;;F/i MArl\l\‘:
1. Paleo-magnetic pole studies of rocks in o sl
(o) % )
Craton areas, and conGo - / S omcsm |
CRATON \\,\,\
i ] _ TANZANIAN S 4 \\;’.1\{9%
2. Due to isotopic data along the eastern margin oo ‘;‘9\‘*/;\/ oA o508,
of Africa and part of India, and Madagaster in - AN ’
. | SRI LANKA
the Orogenic movement that formed cauaan 1 ST ANTRGTICA
M O Zam b | CI U e B elt — Geographic outline Possible margins

_____ Strike-slip fault of East African orogenl
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Development of the Arabian-Nubian Shield (ANS)

E=arly Cambrian ocea/n/‘ \ 1000 km
= Consequently: T T, S
.. : : - N P
In reference to depositional Studies, magmatism, N R
. . EAST SAHARA - X
structure, history and Geochronologic data CRATON | ARABIR
redefined and showed that:
< AN
. . . . S\ > B! KARMAN
v’ The Arabian shield is equivalent to the g‘f{o*‘“ P
o o o o () g ) ) 3
Nubian S!ueld in the NE Africa Part of the conco ary
Mozambique rocks’ belt, —# )N
v Teraton WA &/ 3,
Where the rocks deformed, metamorphosed wocaiiiie QB om0,
° ° ° e V o\ 20N
from southern Africa to the Arabia-Nubian o AN~
h. I d  SRI LANKA
Shield . KALAHAR ) ANTARCTICA
SCI N Seogeplinoiins ~—— [opempes
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Development of the Arabian-Nubian Shield (ANS)

» The Mozambique Ocean Separates E.
& W. Gondwana.

West Gondwana European fAfrfca
we nts fogen
: i, e

/
J

=,
L
Amazonian
Craton 1
o
A

» Beside, it is considered as an oceanic
basin where the early rocks of the e
. . . [ ] N.Gondwana fragments
Arabian-Nubian Shield evolved and [ Paleozoic-Tertiary Orogen a"
[ Paleozoic Orogen ustralia
formed) :] MNeoproterozoic juvenile crust | /% Z Austrl
. . : [ ] West Gondwana 000 K N
» Passive margin meta-sedimentary B Fast Gondwana —
succession located in Kenya and alimmy,  depositon sl
SUdan Inital ooTnslon S i S - J“;; 2
(comprassional) * + ':'.‘. B
v eI .*_ "m‘,‘,:vy.
* -+ - ESEES ‘ &

» A Passive Margin is considered as a transition zone between oceanic and
continental lithosphere which was not an active plate margqin.
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Development of the Arabian-Nubian Shield (ANS)

The ANS convergence (assemblage)
forms super continental (EAQO) at the
Tethyan Sea margin, it :

» Exposed as the initial time of
Mozambique belt.

» developed at the final contact
between E & W Gondwana at an
assembled stages (suture zone) .

LIECE Rl

i g e mlemr Huolses Skl
e I Ly e anl

s | il grasin recie ol FRT
- Il'l"ll'llll e
em® iy s

5
1 -Il'l-l [ T ]
"

FE ST o) k.
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[Development of the Arabian-Nubian Shield (ANS)

* East Gondwana involves the Cratonic (fragments)

of Kalhari, East Antarctica, Madagaster, India and
Austeralia

for the meantime

N

« West Gondwana fragments (CRATON) comprises

Congo, East Sahara, Tanzanian and west Africa
cratons.

Subsequently

A
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[Development of the Arabian-Nubian Shield (ANS) L =y ::z'r:;
\

 The ANS tectonic outlines evolved in the Mozambique Ocean
between the convergent blocks of the East and West Gondwang|

West Gondwana

WEST
GONDWANA

congo N\ PAKISTAN
CRATON «"{’ A
But, G N
g
> The representative rocks of west Gondowana outcrops are =
poorly exposed, and form in the East Saharan Craton. | Kaanen aNmeeT

[ | EastAfican orogen ¥ Plate movement 7
D West Gondwana Bu:gd sputure

» Mean while the representative rocks of the Eastern oot B LD

of East African orogen

Gondowana in Arabia are unknown

So, /’>

A

uospoai
10y} 404
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Arabian-Nubian Shield (ANS) oo CESOIOgY DIORTa Com I~ o e

vvv 084 -~ Strike-slip fault
‘ . N-S post-

J

*  accretionary
structure

; ¥ o Suture

S Juvenile
E] Neos?roterozoic
cru

* ANS is exposing and comprising a large area of
mostly juvenile Neoproterozoic crust.

* ANS abounds the abundance of island-Arc
rocks, and ophiolites rocks appears as
sutures zones.

Reworked pre-

gsoaproterozoic

Pre-

* The ANS makes up the northern half of the East
African Orogen (EAO) and

* The ANS extends from southern Israel and
Jordan to the SOUth as far as Ethiopia and Figure 2 Pre Jurassic configuration of elements of the East
Yemen, where clud Eqypt (Eg), Sudan (Su), Sina larae! Jordan (S10) Aff ter

rane., Arabia (Aa). rest of Arabian Shield (Ar). Eritrea and
northern Ethiopia (En). southern Ethiopia (Es). eastern Ethiopia.
Somalia, and Yemen (ESY), Kenya (K), Tanzania (T). and
Madagascar (M). Numbers in italics beneath each region label
13/04/2019 are mean Nd model ages in Gy. 2




Arabian-Nubian Shield (ANS)

» The ANS evoluted as a Mozambique Belt

* Mozambique Belt, on its the north portion,
dominant with a juvenile nature rocks, with | ‘
low grade of metamorphism forming ANS, N /4

Saudi
Arabia

25N —

SOUTHERN Lo
EASTERN

20N —

SAHARAN
METACRATON

* And in its southern part the belt shows
metamorphic.

AL BAYDA |

Therefore o hrcar e
V4 \\\\\\\\\\ Arc-continental suture >
Post-accre tionary
= shortening 3 e N\ - ,
/ Post-accretionary ¥ - 40E =2 "»1 @ _2.9-2.55 Ma
istral strike-slip fault ; Pbopls Y [ 900-750 Ma

 The ANS, thus defined, as an extended area of a about 3000 km length
(north to south) and >500 km on either side of the Red Sea . It is flanked
by the RED SEA to the West , and to the East.
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So, in view of that

N

“ The ANS Is convergence plates initiate as
super continental assembled at the Tethyan
Sea at the north margin of Gondwana

And then,

> The ANS as an initial convergence stage
launched between the East and the West
Gondwana at Mozambique ocean floor, and

> This tectonic activity ceased (ended), by the &
Accreted (assembled) of both E & W | e T wei
Gondwanas land creating the ANS. I

Continental Collision fo form
the East Africa-Antarctic Orogen
630-500Ma
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[Tipoff (Summary) ]

» The eastern part of the AN Shield is now pre-served in the

Arabian Plate, and the western segment of the African Plate. -
|

TURKISH TR S e e i,
PLATE~ (| syria

>»The ANS is placed at north end of eastern African
Orogen (EAQO) sl

»>and it is interpreted as it’s a development in terms of :
the Rodinia rifted tectonism, affecting & causing, i

> the closure of the ensuing (belong to) Mozambique
Ocean, Arc collision, orogeny ... etc.

Jordan
ARABIAN

Egypt

\ \ il
) ! ’ o 1
\\‘4\ PLATE ) ,'§é

= Ghudun- ¢ /Il(’/,
Khasfah

20°—

high
Yemen

PLATE ﬁ(

L

S

The Arabian-Nubian Shield (ANS) consists of Precambrian Ethavpla
rocks exposed on either side of the Red sea are having aw=—L & L
deformational events and is discontinuously occurred in

the western part of Arabian plate and northeastern Africa
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»|.e. the Arabian Shield is representing part
of the eastern Gondwana plate.
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