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Petroleum Geology of Libya: Unveiling the Secrets Beneath the Desert Sands

Petroleum geology of Libya is a fascinating subject that draws the attention of geologists, energy
experts, and investors alike. Nestled in North Africa, Libya boasts some of the largest oil reserves on
the continent, making it a key player in the global oil industry. Understanding the geology behind
Libya's rich petroleum resources offers insights into how these valuable deposits formed, where they
are located, and what challenges exist in extracting them.

Geological Setting of Libya

Libya’s landscape is dominated by vast deserts, including the Sahara, but beneath these arid sands
lies a complex and ancient geological framework that has fostered the accumulation of vast
petroleum reserves. The country’s geology is characterized by sedimentary basins, which are layers
of rock that have accumulated over millions of years, creating ideal traps for hydrocarbons.

Major Sedimentary Basins

The petroleum geology of Libya is largely defined by several major sedimentary basins:

Sirte Basin: The centerpiece of Libya’s oil production, the Sirte Basin is one of the richest
hydrocarbon provinces in Africa. This basin is a large intracratonic basin formed during the
Mesozoic era, hosting multiple oil fields.

Ghadames Basin: Located in the southern part of Libya, this basin extends into Algeria and
Tunisia and contains significant oil and gas reserves. It is characterized by Paleozoic to
Mesozoic sedimentary rocks.

Murzuq Basin: Situated in southwestern Libya, this basin is primarily a gas-producing region
but also holds oil potential, with sedimentary layers dating back to the Paleozoic and Mesozoic
eras.

Each basin has unique geological features that influence the type, quantity, and accessibility of
petroleum deposits.

Formation and Accumulation of Hydrocarbons

Understanding the petroleum geology of Libya requires delving into the processes that led to the
formation and accumulation of hydrocarbons in these basins. The story begins millions of years ago
when organic-rich sediments were deposited in marine and lacustrine environments.



Source Rocks and Maturation

Source rocks are the organic-rich sediments that generate hydrocarbons when subjected to heat and
pressure over geological time. In Libya, key source rocks include:

Lower Cretaceous Shales: These shales are rich in organic material and are the primary
source of oil in the Sirte Basin.

Jurassic Carbonates and Shales: Found mainly in the Murzuq and Ghadames basins, these
rocks have contributed to both oil and gas generation.

Thermal maturation of the organic matter within these source rocks, driven by burial and geothermal
gradients, resulted in the generation of hydrocarbons that migrated into reservoir rocks.

Reservoir Rocks and Traps

Reservoir rocks are porous and permeable formations that can store hydrocarbons. In Libya, these
include:

Carbonate Reservoirs: Limestone and dolomite formations, especially from the Cretaceous
and Jurassic periods, serve as excellent reservoirs in the Sirte and Ghadames basins.

Sandstone Reservoirs: These are prevalent in the Murzuq Basin and parts of the Sirte Basin,
providing good porosity and permeability.

Structural traps such as anticlines, fault traps, and stratigraphic traps have played a crucial role in
accumulating oil and gas. The tectonic history of the region, including rifting and uplift events, has
created numerous traps where hydrocarbons have been effectively sealed.

Exploration History and Production

The petroleum geology of Libya cannot be fully appreciated without considering its exploration and
production history, which has evolved significantly over the decades.

Early Discoveries and Development

Oil was first discovered in Libya in the late 1950s, with the first commercial production starting in the
early 1960s. The Sirte Basin was the initial focus, yielding prolific oil fields like the Sarir and Zelten
fields. Over time, exploration expanded to other basins, uncovering additional reserves.



Modern Exploration Techniques

Today, advanced geophysical methods such as 3D seismic surveys and horizontal drilling have
enhanced the ability to map subsurface formations accurately. These technologies have been
instrumental in identifying new reservoirs and optimizing recovery from existing fields.

Production Challenges

While Libya’s oil sector is rich in potential, it faces several challenges:

Political Instability: Fluctuating political conditions have impacted exploration activities and
infrastructure maintenance.

Environmental Concerns: Operating in a desert environment requires careful management to
minimize ecological impact.

Reservoir Complexity: Some reservoirs exhibit heterogeneity, making extraction more
technically demanding.

Economic and Strategic Importance

The petroleum geology of Libya has had profound implications for the country’s economy and its role
on the global stage.

Contribution to National Economy

Oil and gas revenues constitute a major portion of Libya’s GDP and government income. The
exploitation of hydrocarbon resources has financed infrastructure development, social programs, and
other sectors.

Global Oil Market Influence

Libya’s substantial oil reserves and production capacity make it an influential member of OPEC.
Changes in Libyan oil output can affect global oil prices and supply dynamics.

Looking Ahead: Future Prospects in Libya’s Petroleum



Geology

The future of Libya’s petroleum geology is tied to exploration advancements and geopolitical stability.
Emerging areas such as deepwater offshore plays and unconventional resources hold promise.

Furthermore, investment in enhanced oil recovery (EOR) techniques could help maximize production
from mature fields. Collaboration between international oil companies and Libyan entities may unlock
new opportunities while transferring critical technology and expertise.

In essence, the petroleum geology of Libya continues to be a dynamic field where ancient geological
processes meet modern technology and economic ambitions. For anyone interested in energy
resources, Libya offers a compelling case study of how geology shapes a nation’s destiny beneath the
desert sands.

Frequently Asked Questions

What are the main petroleum basins in Libya?
The main petroleum basins in Libya include the Sirte Basin, Ghadames Basin, Murzuq Basin, and Kufra
Basin. The Sirte Basin is the most prolific and significant for oil production.

Why is the Sirte Basin important in Libya's petroleum
geology?
The Sirte Basin is the most productive petroleum basin in Libya, hosting the majority of the country's
oil reserves. It contains multiple prolific oil fields with high-quality crude oil, making it central to
Libya's oil industry.

What types of hydrocarbons are primarily found in Libya?
Libya primarily produces crude oil and natural gas. The crude oil is often light to medium grade with
high API gravity, which is favorable for refining.

How does Libya's geological history influence its petroleum
systems?
Libya's geological history, characterized by rift basins and sedimentary sequences from the Paleozoic
to the Cenozoic, has created multiple source rocks, reservoirs, and traps that are favorable for
hydrocarbon generation and accumulation.

What are the main challenges in exploring petroleum
resources in Libya?
Challenges include political instability, security concerns, limited infrastructure in some regions, and
the technical complexity of some reservoirs, which can affect exploration and production activities.



How significant is Libya's petroleum sector to its economy?
Libya's petroleum sector is the backbone of its economy, accounting for over 90% of export revenues
and a large portion of GDP, making it critical for national income and development.

What exploration technologies are being used in Libya's
petroleum geology?
Modern exploration technologies such as 3D seismic surveys, horizontal drilling, enhanced oil
recovery methods, and advanced geological modeling are increasingly used to optimize hydrocarbon
exploration and production in Libya.

Additional Resources
Petroleum Geology of Libya: An In-Depth Exploration of North Africa’s Hydrocarbon Treasure

petroleum geology of libya presents a compelling narrative of rich hydrocarbon resources shaped
by unique geological formations and complex tectonic histories. As one of Africa's leading oil
producers, Libya's subsurface characteristics have long attracted international interest and
investment, shaping both its economic landscape and geopolitical relevance. This article delves into
the geological underpinnings that govern Libya’s petroleum systems, examining the sedimentary
basins, source rocks, reservoirs, traps, and the challenges faced in exploration and production.

Geological Framework of Libya’s Hydrocarbon Province

Libya is situated in the central part of the North African Platform, bordered by the Mediterranean Sea
to the north and vast desert expanses to the south. Its petroleum geology is largely controlled by the
interplay between the stable cratonic areas and the more tectonically active zones related to the
Alpine orogeny.

The country’s sedimentary basins, primarily the Sirte Basin, Murzuq Basin, and Ghadames Basin,
dominate the exploration landscape. Among these, the Sirte Basin stands out as the most prolific
hydrocarbon province, accounting for approximately 90% of Libya’s oil production. This basin’s
geological history spans from the Paleozoic through the Cenozoic, featuring thick sedimentary
sequences conducive to hydrocarbon generation and accumulation.

Major Sedimentary Basins and Their Petroleum Potential

Sirte Basin: Located in north-central Libya, the Sirte Basin is a large intracratonic basin
characterized by a complex stratigraphic succession. It hosts multiple source rocks, including
the prolific Upper Cretaceous (mainly Cenomanian-Turonian) marine shales. Reservoir rocks are
predominantly carbonates and clastics from the Cretaceous and Paleogene. Structural and
stratigraphic traps abound, including tilted fault blocks and carbonate buildups, making it a
hotspot for oil exploration.



Murzuq Basin: This southern basin is a large intracratonic depression with thick Paleozoic to
Mesozoic sedimentary sequences. Although less explored than the Sirte Basin, the Murzuq
contains significant potential for both oil and gas, with source rocks in the Silurian and Devonian
intervals and reservoirs in Cambro-Ordovician sandstones.

Ghadames Basin: Extending across Libya, Tunisia, and Algeria, the Ghadames Basin is a less
prolific but strategically important gas-bearing basin. Its Paleozoic to Mesozoic sedimentary fill
includes reservoirs mainly in sandstones with source rocks lying in Silurian shales.

Petroleum Systems and Source Rock Characteristics

The petroleum geology of Libya is fundamentally linked to the presence and quality of source rocks
that have generated hydrocarbons over geological timescales. The most significant source rocks are
marine shales deposited during anoxic events in the Late Cretaceous, particularly during the
Cenomanian-Turonian period. These shales are rich in organic matter, with total organic carbon (TOC)
values often exceeding 3%, and have reached the appropriate thermal maturity to generate oil and
gas.

Additionally, Paleozoic shales in the Murzuq and Ghadames basins contribute to gas generation, with
some intervals also generating condensates. The interplay of source rock richness, maturation, and
migration pathways has resulted in prolific accumulations, especially in the Sirte Basin’s carbonate
reservoirs.

Reservoir Characteristics and Trap Types

Libya’s reservoirs showcase a variety of lithologies, predominantly carbonates and sandstones, each
presenting distinct porosity and permeability profiles crucial for hydrocarbon extraction.

Carbonate Reservoirs: These dominate the Sirte Basin, including reefal buildups, oolitic
grainstones, and dolomitized limestones. The heterogeneity of carbonate reservoirs often poses
challenges in predicting reservoir quality and fluid flow.

Clastic Reservoirs: Sandstone reservoirs, common in the Murzuq and Ghadames basins, often
feature good porosity and permeability but may be compartmentalized by faults.

Trapping mechanisms in Libya are primarily structural, involving fault blocks, anticlines, and tilted
blocks resulting from extensional tectonics. Stratigraphic traps, such as pinch-outs and unconformity
traps, also play a significant role, particularly in carbonate platforms.



Exploration History and Production Trends

Libya’s petroleum geology has been extensively studied since the 1950s following the discovery of
the first commercial oil fields in the Sirte Basin. The subsequent decades witnessed rapid
development, with Libya becoming one of the top oil producers in Africa.

Exploration techniques evolved from basic seismic surveys and wildcat drilling to advanced 3D
seismic and reservoir modeling, facilitating more precise targeting of complex plays. However,
political instability and sanctions have intermittently impacted exploration activities and foreign
investment.

Currently, Libya holds proven oil reserves estimated at around 48 billion barrels, ranking it among the
top ten countries globally. Gas reserves are also significant, estimated at 1.5 trillion cubic meters,
with development focused on the Ghadames and Murzuq basins.

Challenges in Exploration and Production

Despite abundant resources, the petroleum geology of Libya presents several challenges:

Complex Structural Geology: Faulting and fracturing complicate reservoir characterization
and require sophisticated geophysical and petrophysical analyses.

Reservoir Heterogeneity: Variability in carbonate reservoir quality necessitates detailed
sedimentological and diagenetic studies to optimize production.

Infrastructure and Political Risks: Political instability has disrupted operations and deterred
some international oil companies from sustained investment.

Advancements in exploration technology and enhanced oil recovery methods offer pathways to
mitigate some of these challenges, potentially unlocking further reserves.

Comparative Perspective: Libya’s Petroleum Geology in
North Africa

When compared to neighboring Algeria and Egypt, Libya’s petroleum geology exhibits both
similarities and distinctions. Like Algeria, Libya features prolific Paleozoic and Mesozoic basins with
extensive carbonate reservoirs. However, the Sirte Basin's size and complexity differentiate Libya,
hosting a wider range of reservoir types and structural styles.

Egypt’s petroleum geology is characterized by both onshore and offshore plays, with significant
production from the Nile Delta and Western Desert, differing from Libya’s predominantly onshore and
intracratonic basin settings.



These regional comparisons highlight the importance of basin-specific geological histories in shaping
hydrocarbon prospectivity and production strategies.

Future Outlook and Exploration Potential

The petroleum geology of Libya continues to offer substantial opportunities for exploration and
development. Underexplored basins like Murzuq and offshore extensions of the Sirte Basin hold
promising prospects, especially with the application of modern seismic imaging and deep drilling
technologies.

Moreover, the increasing global focus on energy transition encourages the optimization of existing
fields through enhanced oil recovery and integrated reservoir management. Libya’s vast hydrocarbon
endowment remains a critical asset, subject to the balance of geological potential, technological
advancement, and geopolitical stability.

As Libya navigates its complex geological and political landscape, the continued study and
exploitation of its petroleum geology will remain pivotal to its national economy and the broader
North African energy framework.

Petroleum Geology Of Libya

  petroleum geology of libya: Petroleum Geology of Libya Don Hallett, Daniel Clark-Lowes,
2017-03-08 Petroleum Geology of Libya, Second Edition, systematically reviews the exploration
history, plate tectonics, structural evolution, stratigraphy, geochemistry and petroleum systems of
Libya, and includes valuable new chapters on oil and gas fields, production, and reserves. Since the
previous edition, published in 2002, there have been numerous developments in Libya, including the
lifting of sanctions, a new licensing system, with licensing rounds in 2004, 2005, 2006, and 2007,
many new exploratory wells, discoveries and field developments, and a change of regime. A large
amount of new data has been published on the geology of Libya in the past fourteen years, but it is
widely scattered through the literature. Much of the older data has been superseded, and several of
the key publications, especially those published in Libya, are difficult to access. This second edition
provides an updated source of reference which incorporates much new information, particularly on
petroleum systems, reserves, oil and gas fields, play fairways, and remaining potential. It presents
the results of recent research and a detailed description of Libyan offshore geology. The book
includes an extensive and comprehensive bibliography. - Presents over 180 full colour illustrations
including maps, diagrams and charts, illustrating the key concepts in a clear and concise manner -
Authored by two recognized world authorities on geology in Libya, with over 40 years' experience in
Libya between them - Provides an expanded and updated version of the bestselling previous edition,
nicknamed the Explorationist's Bible - Lays the foundation for the post-revolution exploration age in
Libya
  petroleum geology of libya: Petroleum Geology of Libya Don Hallett, 2002-03-01 Libya has
the largest petroleum reserves of any country in Africa and since production began in 1961 over 20
billion barrels of oil have been produced. Libya is scheduled to reach the mid-point of depletion of
reserves in 2001 and this provides a timely point at which to review the state of petroleum
exploration in Libya. A large amount of data has been published on the geology of Libya, but it is
scattered through the literature; much of the older data has been superceded, and several of the key

https://santacruzdance.org/archive-th-187/petroleum-geology-of-libya.pdf


publications, especially those published in Libya, are difficult to find. This book represents the first
attempt to produce a comprehensive synthesis of the petroleum geology of Libya. It is based
exclusively on published data, supplemented by the author's experience gained during ten years
work in Libya. The aim of the book is to systematically review the plate tectonics, structural
evolution, stratigraphy, geochemistry, and petroleum systems of Libya, and provides valuable new
data on fields, production, and reserves. This volume will provide a ready source of reference to
individuals and companies who wish to obtain an overview of the petroleum geology of Libya, and
will save them the laborious task of sifting through hundreds of publications to find the data they
require. The book includes 148 newly drawn figures.
  petroleum geology of libya: 3. Symposium on the Geology of Libya Symposium on the Geology
of Libya (3, 1987, Ṭarābulus al-Ġarb), 1991
  petroleum geology of libya: Geological Exploration in Murzuq Basin D. Worsley,
2000-12-19 The Murzuq Basin is a large intracratonic sag basin located in southwestern Libya.
Exploration efforts started in this vast and remote Saharan region already in 1957 and 60
exploratory wells have been drilled to date, resulting in over 20 discoveries with around 4,000
million barrels of oil in place. Most discoveries have been made in Ordovician sandstone reservoirs
sourced by hot shales of the Lower Silurian Tanezzuft Formation. Oil is already being produced and
exported from the area, but the basin's total hydrocarbon potential is still poorly understood. Recent
exploration - especially the major discovery and initial development of the Giant Elephant Field - has
greatly increased interest for the area's potential. Many petroleum geologists and companies now
believe that the basin may well develop into a new major hydrocarbon province which will
significantly contribute to Europe's energy needs in the next decades. This book presents papers
from a conference held at Sebha University - on the eastern margins of the Murzug Basin - in
September 1998.The book continues an ongoing series of presentations of the geology of Libya, but
the 25 contributions herein mostly centre on the Murzuq Basin itself and on nearby areas. There are
still many unresolved questions in terms of geological and hydrocarbon exploration in these difficult
desert areas, but the papers herein will hopefully present a first comprehensive overview of an
exciting frontier exploration region. About half of the papers are directly related to hydrocarbon
exploration, and to source rock and reservoir development, but a wide variety of other features are
also described, ranging from palaeontology and biostratigraphy to ore geology and water resources,
covering the entire geological column from the Precambrian to the Holocene. The book concludes
with a bibliography covering all geological aspects of this challenging but very promising frontier
area.
  petroleum geology of libya: 1001 Million Saharan Nights: Petroleum Geology of
Southern Libya S. Lüning, 2007
  petroleum geology of libya: Ediacaran-Paleozoic Rock Units of Egypt Mohamed Abdel
Ghany Khalifa, 2023-06-30 This book presents the following geological contributions in Ediacaran
and Paleozoic rocks. 1) It introduces four new rock units for the first time, the Ediacaran El Urf
Formation (volcanoclastic sediments in the central Eastern Desert), the Ediacaran Abu Haswa
Formation (stromatolitic dolostone in southwestern Sinai), the Early Permian Wadi Dome Formation
(mixed clastics and carbonates in the west of Suez Gulf) and the Early Permian Misawag Formation
(in the subsurface, northwestern Desert), 2) making correlation of the Ediacaran rock units with the
corresponding rock units in Libya, Jordan, Iraq and Saudi Arabia, 3) linking the exposed Paleozoic
rock units with their equivalent rock units in subsurface in northwestern desert, 4) correlating the
Paleozoic rock units with the equivalent rock units in adjacent countries, e. g. Libya, Jordan, Iraq
and Saudi Arabia, 5) manifesting the possible depositional environments of the Ediacaran and
Paleozoic rock units. Additionally, it offers an important unique geological information about the
Ediacaran and Paleozoic rock units in Egypt. It unifies the nomenclature of Paleozoic rock units that
take numerous names for the same geological time. It obsoletes the formation names that do not
follow the rules of the North American stratigraphic code (1983) for rock units’ nomenclature. It
provides the target audience illustrations, e.g. field photographs for the exposed rock units that save



efforts and time for audience (undergraduate, post-graduate, researchers and professional) to reach
to the original localities of each rock units. It provides the audience with schematic diagrams that
exhibit the link between the exposed and subsurface rock units all over the Egyptian territory. It
describes the following topics of each rock unit: definition, stratigraphic contact, lithological
characteristics, faunal and floral associations that are used for the identification of the possible age,
correlation with corresponding rock units in adjacent countries, e.g. Libya, Jordan, Iraq and Saudi
Arabia and the possible depositional environments for each rock units. The book is a fundamental
source of an updated version of the information in the field to the undergraduate, graduate,
researchers, professional, practitioners and policy planning elsewhere.
  petroleum geology of libya: 1001 Million Saharan Nights S. Luning, 2007
  petroleum geology of libya: Proceedings of the International Field Exploration and
Development Conference 2023 Jia'en Lin, 2024-03-18 This book focuses on reservoir surveillance
and management, reservoir evaluation and dynamic description, reservoir production stimulation
and EOR, ultra-tight reservoir, unconventional oil and gas resources technology, oil and gas well
production testing, and geomechanics. This book is a compilation of selected papers from the 13th
International Field Exploration and Development Conference (IFEDC 2023). The conference not only
provides a platform to exchanges experience, but also promotes the development of scientific
research in oil & gas exploration and production. The main audience for the work includes reservoir
engineer, geological engineer, enterprise managers, senior engineers as well as students.
  petroleum geology of libya: Petroleum Geology of the Murzuq Basin, SW-Libya
Abdulmonem Belaid, 2010
  petroleum geology of libya: Geology of North Africa Edward Tawadros, 2011-11-02 An
expanded and updated edition of the original 'Geology of Egypt and Libya'. New chapters covering
the geology of Algeria, Tunisia and Morocco have been added to cover all of North Africa. Petroleum
systems are now also discussed and the history of geological exploration in Egypt and Libya.
Reviews tectonic elements, geology of the Pan-African Shield, and Phanerozoic geological evolution
of the five North African countries; describes most of the lithostratigraphic units; contains over 2500
references.
  petroleum geology of libya: Geological Atlas of Africa Thomas Schlüter, 2008-04-19 T is
atlas is intended primarily for anybody who is in-some background for the arrangement of how the
terested in basic geology of Africa. Its originality lies atlas was done. T e second chapter is devoted
to the in the fact that the regional geology of each African history of geological mapping in Africa,
necessary nation or territory is reviewed country-wise by maps for a fuller appreciation of why this
work in Africa is and text, a view normally not presented in textbooks worth doing. Chapter 3
provides an executive s- of regional geology. It is my belief, that there has long mary on the
stratigraphy and tectonics of Africa as a been a need in universities and geological surveys, whole, i.
e. in the context of no political boundaries. both in Africa and in the developed world, for sum- T e
main part of the atlas lies in Chapter 4, where in marizing geological maps and an accompanying
basic alphabetical order each African country or territory text utilising the enormous fund of
knowledge that is presented by a digitized geological overview map has been accumulated since the
beginning of geologi- and an accompanying text on its respective strat- th cal research in Africa in
the mid-19 century. I hope raphy, tectonics, economic geology, geohazards and that, in part, the
present atlas may satisfy this need. geosites. A short list of relevant references is also a- ed.
  petroleum geology of libya: Evaporites Through Space and Time B. Charlotte Schreiber, S.
Lugli, M. Bab̜el, 2007 This book is an exploration of varying approaches to the study of the
deposition, diagenesis and stratigraphy of evaporites. The volume includes papers from chemical
modellers, who work on the basis of geochemical representations of the formative water bodies, and
from basin-wide depositional-stratigraphical modellers, who propose depositional scenarios that are
fitted to individual basinal pictures.Until now there have been only a few studies of evaporite
formation that explain the characteristic features we observe in the real rock record. This volume is
a collection of relevant papers in which these features are integrated in a realistic manner, based on



our new understanding of saline water bodies, to the diverse tectonic, chemical and depositional
constraints of their individual basins. In additional there are several review articles that offer
oversight and extensive referencing of basins worthy of further study.This book is a valuable
resource for sedimentologists and stratigraphers looking for an up-to-date reference on evaporite
deposits.
  petroleum geology of libya: 1001 Million Saharan Nights Sebastian Lüning, 2007
  petroleum geology of libya: African Basins R.C. Selley, 1997-11-20 Following on from the
first 2 books in the series, Sedimentary Basins of the World, which covered Chinese Sedimentary
Basins (Volume 1) and South Pacific Sedimentary Basins (Volume 2), comes Volume 3, on African
Basins. Africa covers a larger land area than the USA, Europe, India and the ASEAN nations put
together. It is rich in natural resources, including oil, gas, coal and nearly every metalliferous
mineral. Yet Africa is still one of the least explored continents. This book brings together in one
volume, concise reviews of basins previously documented in a vast array of diffuse literature. It also
contains some of the first detailed accounts of several basins which have never before been
described in such depth. These include the onshore Owambo, Iullemmeden, and Sudanese rift
basins, and the offshore basins of southern Africa. The contributions are by authors, and teams of
authors, with great knowledge and experience of the basins that they describe. The thirteen
chapters are arranged in 3 parts covering North Africa, Central Africa and Southern Africa and the
book is illustrated by maps, cross-sections, stratigraphic sections and seismic lines. Each chapter
includes a comprehensive bibliography and the book concludes with a subject index. For academic
geologists researching the geology of Africa, and for industrial geologists seeking natural resources
within African sedimentary rocks, this book is an invaluable source of information.
  petroleum geology of libya: Remote Sensing for Hydrocarbon Exploration Andreas Laake,
2021-11-03 This book provides insights into the benefits of using remote sensing data from a
geoscientist's perspective, by integrating the data with the understanding of Earth's surface and
subsurface. In 3 sections, the book takes a detailed look at what data explorationists use when they
explore for hydrocarbon resources, assess different terrain types for planning and hazards and
extract present-day geologic analogs for subsurface geologic settings. The book presents the usage
of remote sensing data in exploration in a structured way by detecting individual geologic features
as building blocks for complex geologic systems. This concept enables readers to build their own
workflows for the assessment of complex geologic systems using various combinations of remote
sensing data. Section 1 introduces readers to the foundations of remote sensing for exploration,
covers various methods of image processing and studies different digital elevation and bathymetry
models. Section 2 presents the concept of geomorphology as a means to integrate surface and
subsurface data. Different aspects of rendering in 2D and 3D are explained and used for the
interpretation and extraction of geologic features that are used in exploration. Section 3 addresses
remote sensing for hydrocarbon exploration in detail, from geophysical data acquisition to
development and infrastructure planning. The organization of this chapter follows an exploration
workflow from regional to local modeling studying basin and petroleum system modeling as well as
logistics planning of seismic surveys and near-surface modeling. Aspects of field development and
infrastructure planning comprise multi-temporal and dynamic modeling. The section closes with a
structured approach to extracting geologic analogs from interpreted remote sensing data. The book
will be of interest to professionals and students working in exploration for hydrocarbons and water
resources, as well as geoscientists and engineers using remote sensing for infrastructure planning,
hazard assessment and dynamic environmental studies.
  petroleum geology of libya: Geochemical Investigations in Earth and Space Sciences R.J. Hill,
J. Leventhal, Z. Aizenshtat, M.J. Baedecker, G. Claypool, R. Eganhouse, M. Goldhaber, K. Peters,
2004-06-16 This volume is the product of a technical session organized for the 2002 Geological
Society of America Annual Meeting in recognition of Isaac Kaplan's many contributions to various
fields of geochemistry. As Kaplan enters his sixth decade of scientific investigation, it is fair to say
that his work has touched or influenced innumerable scientists either directly or indirectly. Readers



of this volume are presented with a collection of 29 papers written by former students, post-doctoral
researchers, friends and colleagues from countries all over the world (including Sweden, Japan,
Taiwan, New Zealand, Australia, Israel and the United States) from the fields of stable isotope,
forensic, environmental and petroleum geochemistry, atmospheric chemistry and
cosmochemistry.The stable isotope section includes papers investigating climate change, diagenesis,
recent sediment and petroleum geochemistry and cosmochemistry problems. The forensic and
environmental geochemistry section includes a variety of papers ranging from trace metals in soils
to atmospheric CO2 projections. The petroleum geochemistry section includes both basic research
and applied geochemistry papers. The ancient and recent sediments section contains papers ranging
from carbon flux in modern sediments to Precambrian microfossils. All of the articles together cover
a broad range of geochemical studies and represent the diverse and distinguished career of Isaac
Kaplan.
  petroleum geology of libya: The Phanerozoic Geology and Natural Resources of Egypt Zakaria
Hamimi, Hassan Khozyem, Thierry Adatte, Fadi H. Nader, Francisca Oboh-Ikuenobe, Mohamed K.
Zobaa, Haytham El Atfy, 2023-05-04 The Phanerozoic Geology and Natural Resources of Egypt
includes a series of chapters written by highly qualified group of researchers whose expertise is
recognized and appreciated not only in Egypt, but also in the world over. The chapters span a wide
range of geological subdisciplines including tectonics, paleogeography, stratigraphy, sedimentology,
paleontology, groundwater, and energy resources, just to name a few. In this regard, the book
provides the reader with ample knowledge about the different facets of the fascinating and always
intriguing geology of Egypt since the Precambrian time. For a junior researcher or a geoscience
student, the book is a comprehensive, multidisciplinary one-stop resource that they will continue to
reference and rely on for years to come. For a more experienced scientist, the book summarizes the
current state of knowledge, highlights the magnitude of complexity of the geology of Egypt and
northeast Africa, and reveals potential areas where future research should be directed. The book is
written in simple, easy to understand English language and contains very useful high-quality
illustrations. Last but not least, The Phanerozoic Geology and Natural Resources of Egypt has been
reviewed and edited by world class, highly ranked geoscientists from Egypt, Europe, and USA.
  petroleum geology of libya: Permo-Triassic Salt Provinces of Europe, North Africa and
the Atlantic Margins Juan I. Soto, Joan Flinch, Gabor Tari, 2017-06-05 Permo-Triassic Salt
Provinces of Europe, North Africa and the Atlantic Margins: Tectonics and Hydrocarbon Potential
deals with the evolution and tectonic significance of the Triassic evaporite rocks in the Alpine
orogenic system and the Neogene basins in the Iberian Peninsula, North Africa, and the western
Mediterranean. As the nature of the Triassic evaporite sequences, the varied diapiric structures they
feed, and the occurrence of hydrocarbons suggest that the Triassic evaporites represent an efficient
system to trap hydrocarbons, this book explores the topic with a wide swath, also devoting content
to a relatively unexplored topic, the mobilization and deformation of the Triassic salt in the western
and northern Tethys (from Iberia and North Africa, Pyrenees and Alps, Adriatic and Ionian) during
the subsequent Alpine orogenic processes. The book includes chapters updating varied topics, like
the Permian and Triassic chronostratigraphic scales, palaeogeographic reconstructions of the
western Tethys since the Late Permian, the petroleum systems associated with Permo-Triassic salt,
allochthonous salt tectonics, and a latest revision of salt tectonic processes in the Permian Zechstein
Basin, the Atlantic Margins (from Barents Sea, Scotia, Portugal, Morocco, and Mauritania), the
Alpine folded belts in Europe, and the various Triassic salt provinces in North Africa. The book is the
go-to guide for salt tectonic researchers and those working in the hydrocarbon exploration industry.
- Presents the first reference book to cover salt tectonics of Permo-Triassic period rocks - Features
case studies of passive margins like the Barents and the North Sea, Greenland, Nova Scotia, offshore
Mauritania, Morocco and Iberia, and folded belts like the Betics-Rif, Tell, Pyrenees, Atlas Mountains,
Alps, Balkans, Apennines, the Adriatic and Ionian Seas, and the Zechstein Basin in Norway, the UK,
the Netherlands, Germany and Poland - Integrates field observations, seismic examples, well-log
data and models developed in universities with highly technical and advanced subsurface studies



developed by the petroleum industry
  petroleum geology of libya: Ancient Sedimentary Environments Richard C. Selley,
2013-05-13 This edition retains the case history approach to emphasize the subsurface diagnosis of
environments using seismic and geophysical well logs and their application to petroleum exploration
and production. This book should be of interest to undergraduates in sedimentology and petroleum
geology.
  petroleum geology of libya: The Libyan Economy Waniss Otman, Erling Karlberg, 2007-05-28
This book delivers a thorough and essential analysis of current economic policy, transformation and
legislative changes in Libya. The authors answer many questions about Libya’s distinctive society
and economic system and explain the necessity for the major restructuring of the Libyan economy
which is currently in process. The book makes extensive use of previously unavailable economic and
social data and thus allows a unique insight into a fascinating country.
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