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The Sirt Rift Province is a prolific hydrocarbon province with approximately 
30 Bbbls proven reserves. Oil and gas accumulations are reservoired in granitic 
basement, sandstones and carbonates ranging in age from Pre-Cambrian to 
Oligocene,  charged by syn and early post-rift, Triassic and intra-Cretaceous 
organic rich lacustrine and restricted marine shales.  The key factors governing 
the distribution of hydrocarbons in the Province are described in this regional 
ArcGIS based synthesis. 

The analysis is divided into four modules. These can be linked and combined 
together interactively, allowing the interpreter to evaluate a broad spectrum of 
petroleum systems by integrating source facies distribution, generative areas, 
migration conduits, reservoirs, seals and expulsion/charge timing. The analytic 
capability of this approach provides a very efficient way to rank and risk plays 
and play trends on both regional and local scales.

Preamble
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Study Layout

SECTION   I:   Regional Stratigraphic Architecture
Tectono-stratigraphic evolution described by regional stratigraphic correlations, 
facies maps and facies sections with explanatory text. 

SECTION  II:  Hydrocarbon Distribution  
Oil and gas distribution summarized in reservoir description, well test and estimated OHIP 
data bases with field structure maps and cross-sections.

SECTION  III:  Hydrocarbon Environment
Key factors responsible for hydrocarbon distribution described by oil family analysis, source 
rock distribution maps, 1D basin modelling, integrated 3D basin models and generative areas 
with explanatory notes.

SECTION  IV:  Petroleum Systems Analysis
ArcGIS based petroleum systems analysis capability ~ enabling interactive synthesis 
of selected reservoir or stratigraphic horizon and associated oil and gas occurrences 
with regional (reservoir) facies, reservoir descriptions, oil family distribution, 
generative areas, expulsion timing and migration models for key source intervals.

A dynamically-coupled ArcGIS project with accompanying text, figures and tables.
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Wells database – 8,500 well locations, with formation tops for 3,000+ wells in the Sirt Basin

Comprehensive set of georectified and digitised geology maps (IRC 1:1M & 1:250K scale)

Regional gravity and magnetic (potential field) data

Basin-wide digital seismic and wireline log coverage 

The study draws upon an extensive inventory of interpreted maps, well & seismic data 
and a number of previous studies undertaken by Lynx, augmented by an exhaustive 
review of published work.  Key data items utilized include the following:

Underlying Database
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A series of regional E/W and N/S well correlation sections were created across the 
basin.  Nine of these correlate lithologic section & formation picks ranging from 
early & pre-Mesozoic to early Tertiary (datumed on Top Paleocene), and a further 
four correlate Mid-Late Tertiary section datumed on Top Oligocene.

Section I Stratigraphic Cross-sections
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23 Paleogeographic lithofacies maps were composed which correspond geologically 
with the correlation sections, and these demonstrate changing depositional 
environment over the area from Early Mesozoic to Late Tertiary. 

TriassicTriassic--Early Jurassic: distribution and lithofaciesEarly Jurassic: distribution and lithofacies
Late JurassicLate Jurassic--Early Cretaceous Lithofacies (Nubian Fm)Early Cretaceous Lithofacies (Nubian Fm)
Cenomanian Lithofacies (Lidam Formation  & Equivalents)Cenomanian Lithofacies (Lidam Formation  & Equivalents)
Turonian Lithofacies: Etel /Argub Formations & Equivalents)Turonian Lithofacies: Etel /Argub Formations & Equivalents)
ConiacianConiacian--Santonian Lithofacies (Rachmet Formation & Equivalents)Santonian Lithofacies (Rachmet Formation & Equivalents)
Campanian Lithofacies (Lower Sirt Shale & Equivalents)Campanian Lithofacies (Lower Sirt Shale & Equivalents)
SirtSirt--Rachmet Net Organic Rich Shale Rachmet Net Organic Rich Shale IsopachIsopach
Lower Lower MaastrichtianMaastrichtian LithofaciesLithofacies ((WahaWaha &Equivalents) &Equivalents) 
Upper Upper MaastrichtianMaastrichtian LithofaciesLithofacies: : KalashKalash & Equivalents) & Equivalents) 
Lower Lower PaleocenePaleocene ((DanianDanian) ) LithofaciesLithofacies: Upper : Upper SatalSatal & Equivalents)& Equivalents)
Middle Middle PaleocenePaleocene (basal (basal MontianMontian) ) LithofaciesLithofacies (Lower Beda & Equivalents)(Lower Beda & Equivalents)
Middle Middle PaleocenePaleocene (Lower (Lower MontianMontian) ) LithofaciesLithofacies (Lower Beda & Equivalents)(Lower Beda & Equivalents)
Middle Middle PaleocenePaleocene (Upper (Upper MontianMontian) ) LithofaciesLithofacies (Upper Beda & Equivalents)(Upper Beda & Equivalents)
Upper Upper PaleocenePaleocene (Lower (Lower ThanetianThanetian) ) LithofaciesLithofacies ((DahraDahra & Equivalents)& Equivalents)
Upper Upper PaleocenePaleocene (Upper (Upper ThanetianThanetian) ) LithofaciesLithofacies ((ZeltenZelten & Equivalents)& Equivalents)
Lower Eocene (EarlyLower Eocene (Early--Middle Middle YpresianYpresian) ) LithofaciesLithofacies ((FachaFacha & Equivalents)& Equivalents)
Lower Eocene (Middle Lower Eocene (Middle YpresianYpresian) ) LithofaciesLithofacies (Hon & Equivalents)(Hon & Equivalents)
Late Tertiary upliftLate Tertiary uplift--doming & doming & unroofingunroofing
Middle Eocene (Middle Eocene (LutetianLutetian) ) LithofaciesLithofacies ((GialoGialo Formation)Formation)
MidMid--Late Oligocene Late Oligocene LithofaciesLithofacies, , NajahNajah Group (Group (AridaArida, , DibaDiba FmsFms))
Miocene Miocene LithofaciesLithofacies

Section I Lithofacies maps
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Section I Regional structure & isopach maps

A series of (8) regional top horizon surface maps were created, ranging from Top 
Nubian to Top Oligocene.  Regional isopach maps (15) were then derived from 
these, with isopach intervals chosen to show increasing sediment loading over time 
on four of the key source intervals (Top Nubian, Top Etel/Base Rachmat & Top Sirt
Shale) 

Top Top SirtSirt -- Top Eocene Top Eocene IsopachIsopachTop Nubian StructureTop Nubian Structure
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Section I Report text

This material was used to support a 450-page written tectono-stratigraphic
summary of the Province, with an appendix updating the classic Barr & Weegar
(1972) treatise with detailed descriptions of each significant lithostratigraphic unit. 
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An systematic effort was undertaken to tabulate oilfield data describing 
stratigraphy, reservoir character and estimated reserves for all significant
hydrocarbon discoveries, corroborated and normalised from multiple (and often 
conflicting c.f. reserves) sources. 

Section II Hydrocarbon Distribution



Sirt Petroleum Systems Analysis GIS

Section I Report diagrams

A library of selected & redrafted illustrations together with descriptive captions was 
constructed to show the regional tectonic framework, key tectonic drivers and 
stratigraphic architecture of the more significant 2nd/3rd order sequences of the 
basin fill. 

Although regional stratigraphic 
correlations are poorly constrained, 
Ambrose (2000) has identified several 
unconformity bounded cycles in the larger 
Hameimat region (Figures 1.20 & 1.21), 
typically with fluvial and alluvial sandstone 
facies passing up into playa and lacustrine 
shales. 

Several high frequency sequences 
can be identified building out to the 
north (Figure 1.41), constrasting
with the more typical transgressive 
backstepping cycles elsewhere. Rising 
sea level gradually isolated the more 
prominent horsts from the clastic 
source area in the south. 
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Section II Field Analogue data

Part of this effort involved the gathering and synthesizing of 200+ published field 
maps, cross-sections, seismic examples and type-wells from open file published 
field data.  

43 wells with type43 wells with type--logslogs
78 field cross78 field cross--sectionssections

237 field map layers237 field map layers

Intisar Reef Trend ‘A’

Assorted field Assorted field faciesfacies mapsmaps
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Section III Hydrocarbon Environment – Oil Geochemistry

An analysis of over 150 broadly distributed oil samples from across the Province, 
used to identify and map a number of discrete oil families. These were defined by 
their ∆13C and Pr/Py character and described using cross plots and maps with 
supporting text and tabulation listing the family (group) of each oil by stratigraphic
horizon
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Section III Source Horizon maturation maps

The Interval isopach maps prepared for each key source horizon in Section I, were 
converted into regional maturation maps, constrained by 1D basin models obtained 
for 10 wells spread across the basin.

SirtSirt maturation, at present daymaturation, at present day
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Section III Source kitchens/Generative areas

These basin history reconstuctions were then integrated with source rock 
distribution maps to create generative area maps of each recognized source 
horizon through time.



Sirt Petroleum Systems Analysis GIS

Section III Oil migration & charge models

Charge models in both section and plan view were constructed by overlaying field 
pool locations, source generative areas and the oil family maps, allowing migration 
pathways to be drawn for each contributive source rock through time. 
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Section IV ArcGIS integration

Section IV is essentially a logical workflow describing how map layers, sections, 
tabular data and supporting text can be selected and assimilated in ArcMap for a 
chosen petroleum system, enabling play fairway maps to be constructed

clasticOligoceneDiba/Arida

carbonateMiddle EoceneGialo

Hon carbonateLower EoceneFacha

(Harash)/KheircarbonateThanetianZelten/Upper Sabil

KhalifacarbonateThanetianDahra

Rabia/Khalifa/Upper
Beda 

carbonateMontianBeda 

Rabia /ThalithcarbonateDanianUpper Satal/Defa

Kalash/ Hagfacarbonate/clasticMaastrichtianWaha/Samah/Bahi

Sirtcarbonate/clasticSantonian-
Campanian

Tagrifet/Bahi

Sirt/Rachmatcarbonate/clasticTuronianEtel/Agrub/Bahi

Sirt/Rachmatcarbonate/clasticCenomanianLidam/Bahi

Etel/RachmatclasticLate Jurassic-Lower 
Cretaceous

Nubian

Etel/Rachmat/Sirtclastic/igneouspre-HercynianPalaeozoic/Basement

SEALLITHOLOGYAGERESERVOIR
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Section IV Play Summary maps in ArcGIS

The ArcGIS framework allows users to develop their own ideas by allowing easy 
incorporation of in-house company data, and ultimately provides a means for users 
to export maps and tables for presentations and shared discussion. 
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Section IV Common Risk Segment mapping in ArcGIS

This module forms an interactive toolkit for reasonably experienced ArcGIS users 
to create combined risk segment maps, a popular method for assessing play risk 
and chance potential.

Using the ArcGIS Spatial 
Analyst extension, these 
segment polygons are converted 
into grids, which are then 
multiplied to derive a combined 
play chance map


