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4.1 Last Crustal Movement
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The last crustal movement at Arabian Peninsula
began 3 million years ago in the middle of
Pliocene (5 to 1.6 million years ago), pushing
Zagros (w+3.¢!3) Mountains to their current
elevation and further increasing the west-east

slope of Arabian Peninsula
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Arabian Gulf was born, and in the eastern part of
this Peninsula, a swell-like bend called "fold",
which became the oil storage structure of the oil

field, was created in the stratum.
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4.2 Pluvial Period and Glacier & Ice Era
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During the same 3 to 2 million years ago, it rained
heavily on Arabian Peninsula, and not only was it
very humid in the early days, but it also rose in

temperature. Subtropical forests covered most of




Arabian Peninsula, and its fauna was similar to

that of Central Africa.
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However, there had been global climate change
since 2.6 million years ago, and Arabian
Peninsula had become increasingly cool and dry,
marking the beginning of a long glacier and ice

era.
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The forests that covered the land have become
sparse, and the land of trees and grass called
Savanna had become a landscape, and the
number of Fauna had changed to adapt to the

new environment.
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4.3 Three Major River Systems
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Three Great Ancient Rivers (Wadi Rumah (s
4 _ll) / Wadi Batin (ohlWl s315), Wadi Sahba (25
sLendl), Wadi Dawasir (o)) s2)5) represented this
era of Arabian Peninsula. Those three ancient
rivers eroded the mountains on the west side and
flowed across Arabian Peninsula toward Arabian

Gulf on the east side.
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Three Great Ancient Rivers

(Map drawn by Takahashi on NASA satellite image)
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4.4 Wadi Rumah / Batin River System
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Wadi Rumah was a drainage channel in the
central part of Arabian Peninsula. This Wadi has
several tributaries that flow from the lava belts on
the west side to the central part on the east side.
These tributaries include Wadi Qahad (28 3/5),
Wadi Sahuq (&ssbs s35), and Wadi Jareer (25
2»). The western lava area includes Harrat
Hutaym (a8 3_), Harrat Khaybar (Lus 3.»), and

Harrat Rahat (&l 3 s).




] = - P g " - ¥ -
wihg - ; Ay -1 B A J e
= - 4 -':.w - | -. ":9 : . a .: - > ". - /
PNE I PRI, Lo, e S o e B, VTS0 O e -'t

N " N R ' Pl ) S \
‘ - ST et ol R T VS T jEra{’d.'sl
% '...Erze Vo :- E "_‘.'_ - ?

- ‘s . gg B "h’_gf—* o Aoy Ik _‘ ‘:' . : 03 Sl .- n" v
BT e Pt g e B "-“-'U“ jaan -
Fera --= s ’ o . w sy -

b A U < .’l" ad ,.ﬂ-g.,
O - T Sals o vy . B » Q v-v'- -
-t‘ ~=' o .‘"ié'ﬁ; ‘. " . ”lﬁ. afk"-fz.. :’J}:’ "r\%‘fﬂi A
. .2‘ ':.: h% - o '\,) Jrf\ 5 'St" 5.2 1
= S = af ---71’ )[, \
- ; !_ '7“ - - i . L) - 3 — ..1‘! C'-!.
o=t n8raTE &= oo S ey P ok e i AT B PR B R S
= Sar oz ._1’1 =5 - / . -
) ;\’r){'}l" K o == l_"]_gF . al _l\i’-‘ : - Ju.".ﬁ .:‘

| S ,,-'." g
o Be T e =

EP N e A R T 5
5 RESTE O S THA

rratKhabr .»'5' T3 oo w AW %‘
Hﬂ y ﬂ. e 2 " e - - 1 " = .A % ,b- ' =5 -
. - . "5 (. - -v"- 3 : "ag‘-._ lr?“m o - b : o~ e ‘. '
e o -'f:vA 1’I \I\l‘ad\ﬁ-'}"’ " ; '}.g .‘j = e i .
"*" l:la_gj- -.‘a?. L. > “ ‘E_ll‘ -";1': .- e - * P o -
| & P y ” » s 5 v ] y . A
-.\ .‘egj“n“_#mﬁ m* R ?)l"}[[l = 2 = 2 ;.; _.p' ..‘-;_
o e A ) - 2 2R TN b
EAL B~ Ofilk(Watershed of Wadi ar Rumah)
Google Map E~o E#EEIN{EX (Additions on Google Map drawn by Takahashi)
BN~ O T, BEY 7 (s e The lower reaches of Wadi Rumah are now
sLa )OI TWET A, KIFHIF ATl | covered by Dahna Desert (stsl s ~a), but the

NEN—T 4 AW TWD LS TT, EREA
—7 4 UL, 7 U= — MO, 7T ETEICE
FEEEIAALTWE L7z, B N—T 4 I3 H
TREO =MANERRKRLE Lz, =AM, BfE
T AT T A 8w ) ERHER D AR AR ORI B
T, WA A= (lapad VZTHRE LTIV =— |
2T 7 7 EALHRERO KER 3y &2 O TV E
¥

water seems to be underground and flowing to
Wadi Batin. Wadi Batin flows to Kuwait, it had
directly poured into Arabian Gulf. Wadi Batin
formed a fan-shaped delta at the estuary. The
delta is the vast gravel plain now called Dibdibah
(%2), which occupies most of the northeastern
part of the Arabian Peninsula with Qaysumah

(A s=d ) at the top and surrounding Kuwait.




Arabian Gulf
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Google Map L~ @i {EX(Additions on Google Map drawn by Takahashi)
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4.5 Wadi Sahba River System
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Wadi Sahba formed a drainage channel in Central
Arabia. Its main stream joins its major tributaries,
south of Riyadh (u=l.), slightly east in Central
Arabian Peninsula. The main tributaries are the
Wadi Nisah (zls 2)5), Wadi Hawtat (s 52)5)
and Wadi Birk (<L) ¢215). Each run respectively
through Jebel Tuwaiq (5= Jus). Then, it joins
Wadi Hanifa (35~ (53 5), which flows from the north,
near Kharj (z_*). It flowed east from Kharj, pass
through Summan Plateau (Jw<!) near Haradh
(u=,~) and pouring into Arabian Gulf near the

base of Qatar Peninsula. This Wadi was also a




major ancient river that drained entire Southern

Najd (2 «5) in that time.
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Google Map E~o EiffiEN{EX (Additions on Google Map drawn by Takahashi)
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The remnants of its estuary delta are the
quicksand belt "Sabkha Matti (1« 45 " and a
thin gravel alluvial fan. This alluvial fan extends
from Haradh to today's coast. Its length was
200km and its arc width was a 150km from Ugayr
() to Qatar.
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Google Map E~o E#EEIN{EX (Additions on Google Map drawn by Takahashi)
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4.6 Wadi Dawasir River System
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Wadi Dawasir (! sl s315) collects running water
from the eastern slopes of Asir Mountains (Jus
=) and swept through Jebel Tuwaiq (Ju=

G2sk) near Sulayyil (Jddl). Similarly, its tributary, t
Wadi Hinw (sl s3)5), pierced Jebel Tuwaiq near
Qaryat al Faw (54! 4._4) ruins. After merging, Wadi
Dawasir flowed eastward and filled a large area of
Rub’ al Khali desert (A& &), with soil, sand,

rubble etc. eroded from Arabian Shield.
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Google Map E~o E#EEIN{EX (Additions on Google Map drawn by Takahashi)
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Nowadays, the lower reaches of Wadi Dawasir
are not clear due to the thick sand drift. However,
it formed a low-lying delta in Rub’ al Khali desert,
which had once been covered by the sea, and
poured into a huge lake in Southeastern Rub’ al
Khali desert. Currently, the ruins of the lake are a
quicksand zone (Sabkha (33:+)). And as this area
is especially easily to be gotten stuck, itis a
difficult place to pass, called "Umm al Samin (el
a=ud)" which means "the mother of the whole

poisons" in Arabic.
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Z0— 2 4 N OB (Ancient Flow Traces of Wadi Dawasir)

Google Map E~® & #EENIEX (Additions on Google Map drawn by Takahashi)
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4.7 Last Activity of Polar Glaciers
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The global climate change from 2.6 million years
ago meant that the last activity of polar glaciers
with thick ice layers would begin. Many of the
water resources on the surface of the Earth were
confined to the vast ice layer, and the sea level

declined significantly.
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1.5 million years ago during the early Pleistocene,
the sea level was 75 meters above the current
height. Pleistocene sea level gradually declined,
and 20,000 years ago, when the glaciers were at
their peak, the sea level was 100 meters lower
than it is today. Arabian Gulf was dried up to Strait
of Hormuz (3« G»=s) and was a walkable plain
from Iran to Dubai (=) except for the river stream
of Tigris River (4> i) and Euphrates (<1_dl ),

which flowed directly into Gulf of Oman (Jle zis).
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Additions on “Arabian Gulf Portrayal circa 14,000 years B.P” drawn by Takahashi
4.8 Jk#kH 0 1T < DM 4.8 Moist Era near End of Ice Age
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H )1 & TLORRBICETIZIE AR+ T L, other fragile sediments for so long that even
abundant river flows were not enough to restore

those rivers to their original states.
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WEBHN, Ny T7ryu—LA a3 U YORRHE) | grasslands covered the ground, herbivores such
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as buffalo and antelope returned and hippos were
eating aquatic plants in the lake. The remained
bones of today show that elephants were roaming
the ground. These scenes are depicted in rock
arts in many places, such as Bir Hima (L= _v).
Since about 17,000 years ago, these lakes were
depleted or their surface had shrunk significantly.
Many fossils such as antelope, buffalo and
hippopotamus that roamed the Central Arabia are

buried in the bottom of the dry silt lakes.

HROER FFoJEi) Ancient rock arts (hunting scenes)

%% w#% Photography by Takahashi

HIROERE (T4 A4 & —BENOEER) Ancient rock arts (a lion and a flock of ostrich)

%% ##% Photography by Takahashi
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4.9 Dry Era and Forming Dune Areas
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During the 3,000-year dry era, the soil dried,
became dust and moved along the predominant
wind direction, forming a dune area covering one
third of Arabian Peninsula by 15,000 years ago.
Once the stable topsoil is gone, immediately the
soil dries and becomes dust and is carried by the

wind to develop dunes.
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Great Nafud (25 _»<l), Ad Dahna (sL»all) and
Rub’al Khali (&% Js1) desert dunes were formed
during this period and continue to this day. The
effects on the animals were so severe that they
were driven into depressions with permanent
water. During this time, red sand is moving from
Great Nafud in the north Rub’ al Khali desert in
the south through Ad Dahna.

77 BT 5O/ L HH (Sand dunes on Arabian Peninsula)

Nasa #1525 5 F~@& i {EX(Map drawn by Takahashi on NASA satellite image)
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4.10 Humid Climates Amidst Arid Trend
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The return of rainfall 9,000 years ago meant that
good environmental conditions would return for
humankind to re-establish itself in the land. The
revival of the humid climate of this era was
remarkable in the southern half of Arabian
Peninsula. The monsoon, which only bring rain to
Dhofar (_lik) in Oman, moved north and made rain

seasonally throughout Rub’ al Khali desert.
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The permanent grasslands returned, the dunes
were covered with topsoil and stabilized, and the
lake remains were refilled with water. The humid
climates reappeared 4,500 years ago and in the
early 1st millennium BC and early 1st millennium
BC, but Arabian Peninsula basically has
progressed much drier. The landscape of the
dunes has been created as it dries. And its
surface is covered with the extremely dry sand

that has moved over the last few centuries.

East Salalah Mountain / Wadi Darbat

Tripadiser
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https://www.tripadvisor.com/Tourism-g2626907-Dhofar_Governorate-Vacations.html

