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Abstract 
 
Neocomian strata (Makhul, Minagish, and Ratawi Formations) of southwest Kuwait were studied to evaluate additional exploratory 
opportunities. Cores, well logs, and reports from over 50 key wells were used to identify stratigraphic trends and refine play concepts. 
Stratigraphic analysis and mapping resulted in better understanding of stratigraphic context and paleogeographic distribution of 
potential reservoirs.  
 
Neocomian strata in Kuwait are interpreted as sequence comprised of a TST represented by the Makhul Formation and an HST 
represented by the Minagish and Ratawi Formations (Sharland et al., 2001). In this study, these strata are interpreted as multiple 
seaward-stepping cycles. The Makhul Formation represents a four-part asymmetric cycle, the lower three cycles stepping seaward and 
the upper cycle stepping landward. The Minagish Formation conformably overlies the Makhul Formation and is interpreted as a two-
part asymmetric cycle, the lower fall hemicycle stepping landward and the upper rise hemicycle stepping seaward. Finally, the Ratawi 
Formation constitutes a two-part fall asymmetric cycle where the Ratawi Limestone cycle steps seaward and is overlain by a more 
“clastic” cycle which also steps seaward. 
 
Using regional mapping, this study updated previous work and identified the following stratigraphic and paleodepositional trends that 
may control the distribution of reservoirs. The Makhul Formation changes facies from higher energy conditions in the SW to lower 
energy conditions in the NE (i.e. Middle ramp - inner ramp to outer ramp). The Minagish Formation shows oolitic facies only at the 
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Rugei, Minagish, Abdaliyah, and Umm-Gudair Fields. Facies change toward lower energy conditions from SW to NE. Finally, The 
Ratawi Formation changes from higher to lower energy facies from SW to NE. 
 
Paleogeographic mapping of the Ratawi Shale member revealed an important reentrant feature. This feature is characterized by the 
presence of shaly facies located at the Minagish and Umm-Gudair Fields which are surrounded by sandy facies at the Rugei and 
Dharif Fields.  
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INTRODUCTION

• Makhul, Minagish and Ratawi Formations: 16 Ma time
span, and more than 2500’ of section in SW Kuwait.
Need for Higher resolution knowledge.

• Makhul Formation: Progressively recognized as non-
conventional reservoir (Source and reservoir, plus dual
porosity character.

• Minagish Formation : Vertical and lateral facies
change from Ooilitic to Shalier Limestones and patchy
nature within Kuwait.

• Ratawi Formation : Change from Carbonate ramp to
first deltaic pulse in Kuwait.

• Re-visiting the Lower Cretaceous prospectivity.
• Reviewing what we “Know” and defining questions for

near future.
• Looking to KOC 2030 strategy.
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STUDY AREA: SWK 
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Clastics: Fine to medium Sandstones 
and shales. 

Ratawi
Shale

TYPE LOG FOR NEOCOMIAN (LOWER CRETACEOUS) UNIT

MINAGISH

Ratawi LST

MIN‐OOL

MAKHUL

Carbonates: Packstones, Wackestone
and Mudstones
.
Carbonates: Oolites, Packstones, 
Wackestone and Mudstones.

Carbonates: Packstones, Wackestone
and Mudstones.

Carbonates: Packstones, Wackestone
and Mudstones Argillaceous lime 
mudstones
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STRATIGRAPHIC CONTEXT FOR 
LOWER CRETACEOUS PROSPECTIVITY
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STRATIGRAPHIC CONTEXT FOR 
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MAKHUL FORMATION
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MAKHUL FORMATION 
Lithology & Facies Distribution 

(FROM: JACKSON, 2004)

Packstones, Wackestone, Mudstones and 
Argillaceous lime mudstones
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intensively bioturbated very fine 
grainy lime mudstones and  
wackestones.
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argillaceous lime  mudstones. 

Well laminated 
argillaceous

LOWER MAKHUL

Basin
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• Lower Makhul
• Middle‐Outer Ramp Settings Lower Makhul
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MAKHUL FORMATION 
Depositional Model
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MAKHUL FORMATION 
Depositional Model
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THICKNESS MAP

MAKHUL FORMATION 
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MINAGISH FORMATION
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MINAGISH OOLITE AND MINAGISH
CORE IN SWK AREA
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THICKNESS MAPS: MINAGISH OOLITE
AND MINAGISH LIMESTONE 
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THICKNESS MAPS: MINAGISH OOLITE
AND MINAGISH LIMESTONE 
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MINAGISH DEPOSITIONAL MODEL
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Abu Dhabi coast 
(from Harris and Kowalik, 1994). 



www.kockw.com
www.kockw.com

RATAWI FORMATION 
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RATAWI LIMESTONE AND RATAWI SHALE
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RATAWI SHALE
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CORE DATA
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RATAWI SHALE
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E‐LOG DATA
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RATAWI LST AND RATAWI SHALE THICKNESS MAP
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RATAWI FORMATION PALEODEPOSITIONAL MODEL

Shaly FaciesSandy Facies Sandy Facies

(From: Crittenden 2011). 
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RATAWI FORMATION PALEODEPOSITIONAL MODEL
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• RESERVOIR MAPPING AND CORRELATIONS 
FOR LOWER   CRETACEOUS UNITS.
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LOWER CRETACEOUS RESERVOIR MAPPING

Shalier
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East West
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LOWER CRETACEOUS RESERVOIR MAPPING
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More dense
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LOWER CRETACEOUS RESERVOIR MAPPING
N S
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MK‐MN Shows
MK‐RAT_SH Shows

OIL SHOWS FOR LOWER CRETACEOUS
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SUPPORTING LOG AND PRODUCTION DATA
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HIGHER RESOLUTION MAPPING AND STRATIGRAPHIC 
CONTEXT

for Lower Cretaceous Prospectivity
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PROSPECTIVITY MAKHUL TOP STRUCTURAL MAP
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PROSPECTIVITY OF MINAGISH AND MINAGISH 
OOLITE
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PROSPECTIVITY OF RATAWI SHALE TOP 
STRUCTURE
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SUMMARY AND CONCLUSIONS

• Trends of Lower Cretaceous Units, Makhul-Minagish-Ratawi prospectivity
from north wells (UR, DF) were extended to S (MN, UG) and further N.

• Depositional strike trends seem to go NE to SW, where Shallower facies
are toward SW.

• Reservoir distribution is impacted by irregular shoreline and patchy
nature of carbonate bodies. Definition of prospects will be helped for
juxtaposition of mapped quality reservoir areas and fault bounded areas.

• Minagish Oolitic facies (Shoals) change north to Shalier Limestones
facies (Middle-Outer ramp) but oil shows still favor the prospectivity of the
area.

• Minagish Fm deposited on an embayed ramp. Deeper water (similar to
Makhul) deposits are likely to occur within the facies trends, both as
embayments, and perhaps in local bathymetric lows.

• Ratawi Shale is the first clastic unit after carbonate basin is poisoned.
Detailed mapping of this reservoir is crucial to determine its true
potential.

• Higher resolution work with improved data quantity and quality will help to
find the subtle prospects of the future.
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Thank You…

QUESTIONS?
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