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Latest Jurassic to Early Barremian carbonate systems from the
United Arab Emirates to Oman:
Regional stratigraphic architecture and controlling factors
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The latest Jurassic—Early Barremian carbonate systems of the United Arab Emirates (UAE) and Oman
are organized as a succession of prograding wedges over almost 300 km towards the northeast.
The integration of outcrop and subsurface data allows the definition of clinoform architecture, the
proposal of regional correlations, and the characterization of the main stages of evolution of this part

of the Arabian Plate (Figure 1).

During the Late Jurassic, the eastern margin of Oman was affected by an uplift responsible for an
important erosion of the Jurassic series in the Oman Mountains. This tectonic movement may have
caused the restriction of the platform and the development of evaporitic systems (Arab A, B, C
members and Hith Formation) in the still subsiding UAE domain. The progressive wedge of these
units towards the east could be related to this uplift (Figure 2).

A reversal of this tilting and regional subsidence increasing towards the east started in the Late
Tithonian. In the UAE, the subsidence led to the development of transgressive systems (Manifa
Formation) and then to a thick aggradation of inner platform deposits (Habshan Formation), which
grade towards the north to oolitic platform-margin deposits (Habshan oolite), and then to condensed
facies at the toe of clinoforms (Mender Glauconite) (see also Grélaud et al., 2013). These important
movements (uplift and subsequent subsidence) are interpreted as related to the Proto-Indian Ocean
opening mechanisms on the eastern margin of the Arabian Plate during Late Jurassic times.

After this major flooding episode, the carbonate platform prograded towards the northeast over
several hundreds of kilometers between the Middle Berriasian and the Middle Valanginian. Until the
Mid-Valanginian, the clinoforms architecture was mainly controlled by eustatic sea-level variations,
which present high-frequency fluctuations of alternatively low and high amplitude. In this latter
case, variations of the order of hundreds of meters are interpreted as the record of a global “icehouse”
context during the Late Berriasian and during the Early Valanginian (Figure 3; Dujoncquoy, 2011).
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Figure 1: Schematic organisation of the Late Jurassic-Early Cretaceous sequence
from the United Arab Emirates to Oman.

241

Downloaded from http://pubs.geoscienceworld.org/geoarabia/article-pdf/18/2/241/5446807/eage_2012_workshop_9.pdf

by guest
on 25 April 2024



Abstracts of Late Jurassic—Early Cretaceous Systems, Arabian Plate

\ﬁ

A7 e i b

005

Byuoonetd hwi

=~

d1ssean( aye] Sunmp aje[J UeIqery 9} U0 UISIew uId)sed 3y) Jo
y11dn 1oleur e 0) pajerar 3sea ay) spremo) duanbas dissean( 3je| 33 Jo SUOIILIUNI) IAISSIIONS 3} 31k AY}10MI)0N “(ejep dordino) eare yewreyd[-[v sey
Ul SUTeJUNoOJA] Uew () 3Yj Ul pue (ejep adeJInsqns) Iqey( nqy ul aduanbas snoadejar) Apreg-osissern( aje] ) UddaM}dq UONJE[III0D IATIBIUI]L, :¢ 2SI

T

.—wm._< 005°€

000°€
SN bremn )
005

ejlueH

- = 000'C

005k

— e e i = e e = = 000°}

ueysqeH

00S

Jemyye

qleseyy|

eqle,nys

(Z00Z ‘yos1QI9 pue You|i3)
uonoss neyy
(sdouoino) yewieyy-|y sey

isegq

=

! |
i) o) il
000021

000'06+ 000'0S}L  000'0EL  000'0LL 00006 000'0Z 000°05 000°'0e 0000+ 0 -1°SHO

(eoeyinsqgns) Iqeyq nqy

1M

(1o8y) ssawoly

242

Downloaded from http://pubs.geoscienceworld.org/geoarabia/article-pdf/18/2/241/5446807/eage_2012_workshop_9.pdf

by guest
on 25 April 2024



Abstracts of Late Jurassic—Early Cretaceous Systems, Arabian Plate

(110T “Aonbouofnq) A[pAndadsar ‘sayewrIpd (D pue y S}run) 3snoyadl pue (( pue g
SJIUN) 3SNOYUIIIS 0} PIje[dI 9q ULd YIIYM “‘SUOIJeLIeA [dAJ[-8as (W OST 03 00T) apmyrjdure ySry pue mof A>uanbaiy-yS1y yo uorjeurdjfe ue sa3edIpuI dAIND
uoTjepOowuIodde SIY T, ((8861T) ‘T¢ 32 beH Jo 3reyd o1peysna a3 0} pareduwrod 9q ued YIIYM “9AIND UOHEPOUIUIOdDE U JO UONINIISU0dI Y} s)rurrdd sarrojdafen
deaxrq de[-J30 ay) Jo sisA[eue Y], ‘ejep dIWSIdS WOy Uew() IOLdUT 3y ul wadjshs SurperSord uerurSueep —uerserriag aje| 9y} JO dINPNIYIIY :¢ dInTr]

aso._:_w_ LR 0ZEL NVINIONYTVA AN_NHV_O_E NVISYIYY3g

Jaddn

00l 1
oSt wGgL~ \
1 .
Ilej oneisny wQo L~ w g~
00¢ uejuibuelep JomoT jeroneilsng —l[ejonesn3
ueiseluag Jaddn ueiselsag Jaddn o) a|ppIg
((8661) "1e 3@ |oquap.eH ui (8861) '|e 3@ beH) aaind anejsna wus) Joys - a
310AD S3TOAD
Y S3TOAD IANLITHIANY MO 3dNLINdINY HOIH 3dNLINdNY MO S3TOAD 3ANLITdINY HOIH
ENREE- — — = = — = — = =========== ===
/Y
wos~ wQ./05~ wQsL/00L~ wQoL/08~ wos/se~
Glies 1Sy Jolepy vlle) 1Sy Joley €lle) 1Sy Joley 2lies 1Sy Jolepy LIles 1Sy Joley
¢(2) ueuibueep Jaddn ¢(1) uejuibueep 1addn uejuibuelep Jamo ueiseulag Jeddn  Juelseuuag jaddn o) a|ppIN

9AIND UOIJEPOWWOIIY - )

LML sW 0GL/00L

sisAjeue A1ojoafes; yeauq dejyo - g

|\ @ouanbag
wy 0l 111X @2uanbag X @uanbag x| @duanbag _ Al @ousnbag | @ousnbeg S
I | I i I o
I | } <4
/ — g
o % ? —— S
— w
| | | | | | | | -
AX @ousnbag AlX @ousnbag 11X @duanbag X @duanbag |1\ @2uanbag |IA @ouanbag A\ @ouanbag 111 @d2uanbag || @2uanbag =
I_

soouanbas olwsias 3yl - v

243

p_9.pdf

2012_worksho

Downloaded from http://pubs.geoscienceworld.org/geoarabia/article-pdf/18/2/241/5446807/eage

by guest
on 25 April 2024



Abstracts of Late Jurassic—Early Cretaceous Systems, Arabian Plate

(AH

19s saduanbas) asuapisqns euor3ar jo a8eys e Surprodax uerwarreg Aprey o) uerALdIney] aje] Sunmnp swroyourd prowdis ajue-raySny reuoneperdord
-Teuonyeperd8e ay} (g) pue ‘(HA pue A s3ds saduanbas) Sumioy o1u030a) 03 paje[ar uerALd)nel] pue uerurduee) dje] SuLnp surIojour [3ue-moj
reuoneperdoxd aind ayj (1) 210N ‘ejep domino uo paseq SUTLJUNOIA ULWI( 3} UI SULIOJOUID SN03DEIdID) A[Teq 3} JO 3In)d3)IydIe payreld( :p 2m3ng

K

uelwsalleg Ajed - ueliaeINeH ajeT :gH 1es beg

- uelALB)NEH - ueluiBueleA B1eT (HA 18S bag - ueluibuelep : A 18s "bag - ueluibuelep Aled - ueiselusg ale (Ag 18S ‘bag - ueiseluag pIp - UeluOyl] 8jeT gl 18s seousnbag

0S¢
00€

— ihssy |v IpeM

w
=

uonewJlo -,
ueysqeH e
w ¥ Asv_mm.; wy g ‘Ei.m ’ wiz |
@4/ @@ @@ @@ G@
R K K K N
B R )
Q @0 2 > %
&R > N )
N

HVYAHMVY-1V IVavr - Vivad 40d01N0

useg ompiqun [ @
/o16ejadiweH =
o
3
scors [

— T
wuopeld J9IN0 _H_ W
0
s|eoys aNljo0 5
-3

—

Aey

soybejodiwoH _HE g
a5
3

dwel ploouo-|e1qoIoI l

sayojed jsipnJ jeuoobe|
pue Jaleg-yoeg _H_

uoobe _H_ :
1 n
uoobej Jauu| .

sauoz saloeq

Jemyye]

w

elep momt:wn:wJ

N Ny jos

wX 0e

MN

244

Downloaded from http://pubs.geoscienceworld.org/geoarabia/article-pdf/18/2/241/5446807/eage_2012_workshop_9.pdf

by guest
on 25 April 2024



Abstracts of Late Jurassic—Early Cretaceous Systems, Arabian Plate

During the Late Valanginian-Early Hauterivian, a regional uplift, locally associated with normal
faulting, was responsible for the subaerial exposure of a large part of the platform and for the development
of forced regressive wedges on its margin, localized at this time in the Oman Mountains area.

In this distal domain of the Arabian Platform, the initial stage of subsidence that occured during Late
Tithonian and Berriasian is recorded by hemipelagic mudstone corresponding to the Rayda Formation.
These mudstones were deposited unconformably on the Lower to Middle Jurassic formations, which
are more and more eroded towards the east or northeast in response to the Late Jurassic uplift of
the eastern Oman margin. This relatively tabular transgressive unit was deposited below a water
depth of approximately 300 m. The top of this unit is marked by a succession of condensed horizons,
which represent the distal end of the Late Berriasian-Middle Valanginian prograding clinoforms,
recognized in subsurface data in the Interior Oman and in the UAE.

The overlying unit, dated as Middle-Late Valanginian to Early Barremian was formed by an overall
shallowing-up succession, which started with slope/basin carbonate deposits made of more-or-less
argillaceous mudstone (Salil Formation), overlain by grainy or bio-constructed platform-margin
deposits (Habshan Formation). These deposits are organized along extensive low-angle clinoforms of
250 to 300 m of amplitude that record a pure and/ or forced progradation of the system under tectonic
control towards the northeast (Figure 4; Lebec, 2004).

This tectonic event ended during the Hauterivian. It was followed by a phase of regional subsidence,
which controlled the thick aggradation and slowed progradation of the platform. It is recorded by the
development of large sigmoid clinoforms steeper than the previous ones. This regional subsidence
allowed the preservation of extensive lagoonal deposits (Lekhwair Formation) behind the well-
developed oolitic barrier (Habshan Formation). During the Late Hauterivian to the Early Barremian,
this lagoonal domain covered the previously exposed platform from the UAE to Oman.

In detail, this prograding system presents at outcrops a large variety of carbonate depositional systems
and complex geometries controlled by environmental parameters, relative sea-level variations,
tectonics, etc. During the Late Valanginian, muddy carbonate systems with microbial production
and bioconstructions were dominant, favored by global anoxic conditions. During the Hauterivian,
oolitic systems developed. Depositional geometries, and especially the architecture of clinoforms, are
mainly controlled by variations of accommodation potential. The oolitic and associated back-barrier
rudist-rich geobodies, which correspond potentially to reservoirs, developed in various geometrical
and stratigraphical contexts, mainly during periods of increasing accommodation rate.

The study of this Lower Cretaceous sequence at outcrops provides interesting information for the
interpretation of prograding systems in the subsurface, and also on the evolution of the Arabian
Platform margin during the Late Jurassic-Early Cretaceous. The Late Jurassic and Late Valanginian
tectonic events, the Late Berriasian and Early Valanginian eustatic events, and the Late Tithonian—Early
Berriasian and Late Hauterivian—Early Barremian stages of regional subsidence are the main controlling
factors on the complex architecture of such a huge aggrading and prograding carbonate system.
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