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Abstract 
 
Middle Eastern Mesozoic intrashelf basins (ISB) contain the world's largest oil fields, most in carbonates of the AP 7 Megatectonic cycle. Arabian Plate 
ISBs developed while rifting occurred in Yemen, the Indian Ocean and Tethyan margin. ISB began when a rapid sea level rise exceeded carbonate 
production over the platform interior. Basin fill started with an organic-rich condensed/starved section while platform carbonates aggraded surrounding a 
starved basin whose margin then prograded and infilled into water commonly of less than 100 m. Jurassic Arabian Plate ISBs include: Marrat, Hanifa, 
Najmah, and Gotnia, whose dominant fill is shallow marine arid climate limestones and dolomites with common evaporites and interbedded minor 
transitional marine shales and basin margin grain carbonates. Cretaceous ISBs include: Garau of Iraq, Kazhdumi of Iran and Bab of the UAE, Qatar, 
Saudi Arabia and Oman, that were filled by humotropic carbonate with dolomites and shales but few evaporates, while ISB margins accumulated rudistid 
clinoforms. Giant oil fields of both Jurassic and Cretaceous sections occur in grain carbonates while rudistid buildups are the reservoirs of Cretaceous 
intrashelf margins. Source rocks, include the Hanifa Fm. the Najmah Sh. the Naokelekan in Iraq, and the Aptian “tar” of the Bab Member of the Shuaiba 
Fm. Collectively Jurassic and Cretaceous source rocks formed the prolific petroleum systems of the ISBs. Expanding exploration now includes 
stratigraphic plays in the ISBs, providing new exploration opportunities. The shared geologic history of the Southern Tethys region means similar tectonic 
and depositional settings and a stratigraphy that can be correlated across the region. 
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Middle Eastern Mesozoic illlrasltelfbasills (ISB) cOlltain the world's largest oil fields, 1II0S/ ill car
bOllates o/the AP 7 Megaleetollic Cycle. Arabian Plate ISBs del-'eloped while rifting occllrred ill tlte 
Mediterrallean Sea, the Indian Ocean, alld along the Tethyan margin. ISBs are illitiuted by: (J)o rapid 
sea level rise, exceeding carbollate productioll, res lilting ill a retreat a/the margin to the platform 
interior,fol/owed by,·( /I) aggradatioll of lite lIew margin while cOlldellSed, organic-rich sedimellls accll
mulate ill the stafl'ed basill cemer. The ISB margill thell;(JIIJprogrades alld,' (JVJillfills the basill, 
which is cOlllmollly less thalllOO m deep. 

Jurassic Arabian Plate ISBs illclude: tlte Marrat, Halli/a, Najmalt, and Gotnia. Fill is dominantly 
shallow marine, arid-climate limestones alld dolomites witii common evaporites alld illterbedded, 
minor transitiollal marille shales alld ba!)'ill margill graill carbollates. Cretaceous ISBs illclude: 
Garau of Iraq, Kazltdul1li of Iran alld Bab of the VAE, Qatar, Saudi Arabia alld OmOll. Fill domi
nalltly humotropic carbonate with dolomites and sltales bllt few evaporates, while ISB margills ac
cumulated rudistid clinoforms. 

Giant oil fields of both Jurassic alld Cretaceous sectiolls occur ill graill carbollates while rudistid 
buildups are the reservoirs of Cretaceous illtraslte/f margins. Source rocks, illcludillg the Hani/a 
Fm., the Najmah Sh., the Naokelekall ill Iraq, and tlte Aptiall "tar" of ti,e Bab Member of the 
Slwaiba Fm. Collectively Jurassic altd Cretaceous source rocks formed the prolific petrolellm sys
tems of the ISBs. Expanding explorationllow includes stratigrapltic plays ill the ISBs, providillg 
Ilew exploration opportunities. The shared geologic history of the Southern Tethys region means 
!)'imilar tectonic and depositiollal settillgs alld a stratigraphy that can be correlated across the 
region. 

Discussion: 

• To calise the platform margill to retreat alld re-form Oil a shallower part of the platform interior, 
the sea level rise mllst be rapid alld of larger magnitude than tlte cyclicity typical of the aggradation
al platform cycles. 
• The most com mOil cause of such large challges of sea level are plate tectollic events which result ill 
increases ill the length oftlte ridge system alld/or changes ill rate of spreadillg. 
• Tlte ISBs discussed here occur at fOIlf specific time illtervals alld correlate witlt known oceallic 
anoxic evellts(OAEs): (I) early Toarcian, (2) Kimmeridgian-Tithonian, (3) Aptian-early Albian, and 
(4) Turonian-Cenomanian. 
• OAEs are associated with increased total organic carboll (TOC), carbon isotope minima, and stron
tium isotope minima, mch that all of these ISBs are associated witlt hydrocarbon source rock deposi
tioll. 
• MallY of the world's largest oil alld gas fields are located Ilear or withill tlte limits of these ISBs and 
were sourced from tltem. 
·ISBs OCCllr throughout the Phanerozoic section Oil all continents alld they should be included as a 
normal part of the exploratioll paradigm. 

FOUR STAGES OF ISB DEVELOPMENT, RELATED TO SEA LEVEL 

IV. Progradatioll & illjill of ISH 

III. Illception o/progradatioll o/Ilew she/fllulfgill 

II. Aggradation 0/ Ilew shelf margill & (Ieposition 0/ source rocks 

I. Development 0/ (Irowning unconformity on preexisting carbonate platform 

high low 

relative 1 
sea-level 

time 

high low 

relative 1 
sea-level 

high 

relative 
sea-level 

time 

low 

time 

high Claw 

relative ,) 1 
sea-level I 

\, time 

ARABIAN PLATE JURASSIC & CRETACEOUS ISBs 

AGE 

." 
I-- 88 -

Coniacian 

Q) I-- 89 -

.§ Turonian 

I-- 93.5 -

Cenomanian 

99.6 -

Albian 

(f) 
::> 
o 
w 
u I-- '" -;:; 
w 
0:::: Aptian 
U 

u 
(f) 

>. 

~ 1--125-
W 

Barremian 

1--130 -

Hauterivian 

f-1 36_4 -

Valan9inian 

1-140.2 _ 

Berriasian 

145.5 -

Tithonian 

Q) I-- 150.8-
"iii 
...J Kimmeridgian 

I-- 155,7 -

Oxfordian 

f-+- 161 .2 -

Callovian 

I-- "" -
~ ~ '0 I-- 167,7 -

Balhonian 

~ :g 
:;; 

Bajocian 

I-- 171 .6 -

Aalenian 

f-+- 175.6 -

~ Toarcian 
~ 

W 

f- 183-

Saudi Arabia 

Chronostratigraphy SB/MFS 
Age 
(Ma) 

Kuwait Qo 

\\.. __ ~H:aIU~I~~ji~_KK(~llS~O 
Arch ~ 

i ( ) ~ 
"if K 120 

--

88 

95 

98 

KIlO 

K 100 ~3rdsand . 

K80 7 
--- -, 

122.5 

'" 

Ratawi 1 ro"", --

K30 / 
Minagish 

II, III 

Habshan 1 

KID 144 

I ~ 1--:,":-,-~n -l 
Habshan 

J100 - '09.5 

~" -~ ~ 
) ~ O/yab NaokeIekan~ ---

,~E. ______ ::::~ Tu'wa::::<.iql~ Mi;' _ ..... -.;I~~===t-...JJ~40 163 

Mulussa H 

A~ 

Araej ~" "n 
~ - ,or 

Sargel~ " -~ " ____ _ 

,,'~o ~ J20 

I~ 
..!.zh~ra-

Jl0 

170 

176.5 
1An 

(Mudified lifter Slwrllmd & Ulh/'~' (2001) & 1I11q & AI-Qllllflmi (2005)) 

ISBs 

I ~ 



Toarcian MarratISB 

SYRIA , 

, 
\ N. MARRAT 

'~)AA' ' 
"(!WAlT." 

, 

- ....... _ ....... . 
,,~ 

ARABIA 

YEIrIBI 

, , , 

!RAN 

" I . 

Sequence stratigraphic framework, Middle Morrat, Kuwait 
NW ~ __ ~~~~~ __ ~ __ ~~~ ___ • __ ~~ 

--~_._._-
_=- - ___ ==.,- _=-_::::.::_ ........ - 6-- 1- '::. = ::::-=-_ 

Calciclastic Shelf Depositional Profile 

I 2 3 4567 8 9 

I 
- --- _. __ ...... 

_ •• ' _ _ .M_ -...., - ....... ... --. ........ , ... __ . 
,-.... -- ..... _--- ...... _-- .. _-_._-........ .... _, ... ........ ,-

10 

I 

.. '- . ,. , _ ,_' • •••• U ..... _L .... _ ......... _ , ... . ....... C _ _ 

EG YPT 

.. 

" 

Callovian-Tithonian - Hanifa & Gotnia ISBs 
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ISB occurrences versus Strontium isotope ratio 
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ISBs occur in areas of deep basin structure 
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Conclusions: 

• FOllr stages 0/ IS8 development are: 
o Development 0/ II drowning IIllconformi~v on a preexisting broad carbonate platform 
o Formation of II new carbOllllte margin ill a shallower arell of the platform illterior llccompaniel/ by acclIlIlulation of 

starved, organic-rich sediments above the drowning unconformity 
o Aggradation of the new basin margin and inception of progradation into the ISB 
o Progra(lation Ulul injill of the intrashelfbasin 

• CurrentlSBs formed on the Arabian Plate are from four distinct times during the Jurassic (lIul Cretaceous: 
o Early Jurassic (Toarcian) 
o Late Jurassic 
o Early Cretaceous (Aptial1) 
o Mid-Cretaceous (Tllronian-Cenomanian). 

• The Southern Tethys region has similar tectonic and depositional history and stratigrllphy correlatable across the region to 
identify oltl plays in new settings. By focusing on the ISBs new exploration opportunities and stratigraphic plays are likely 
in these ISBs. 

• Portions of the several Jurassic and Cretaceous intrashelfbasins are lIIulerexplored, particularly down-dip on lS8 margins 
in the Lower Jurassic. 

• Current oil jields are oldest in the western portions of the Gulf and lire younger to the east. 
o Using current oil fields as anlliogs for potential hydrocarbon plays, these are likely to occur in humotropic cllrbonate 

clinoforms inter-bedllell with llolomites and shales sealell by upllip el1aporites and/or shales. 
o Plays include grain carbonate shoals, lIIu/ bioclastic buill/Ups. The latter ill particular are likely associated with rudists 

but II0t restricted to them. 
• Source rocks for these prolific petroleu", systellls were generated downdip in basin centers ill sediments that acculllulated 

during the most rapi(1 portions of a sea level rise. 
• ISBs with hydrocarbon potential are not restricted to the Middle East and occur throughout the PlllIllerozoic section on all 

continents. They too are extraordinarily productive and are often included as a normal part of the exploration paralligm. 
For instance, ill North America, these encompass: 
o The Permian basin of West Texas and New Mexico 
o Western Canada Sedimentary basin 
o Williston basin 
o Illinois basin 
o Michigan bllsin 
o ISBs also are known in Western Australia, with the Devonian of the Canning anti Bonaparte basins. 
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