PETROLEUM GEOLOGY OF LIBYA

PETROLEUM GEOLOGY OF LIBYA IS A FASCINATING SUBJECT THAT ENCOMPASSES THE STUDY OF THE GEOLOGICAL FORMATIONS,
PROCESSES, AND STRUCTURES THAT CONTRIBUTE TO THE FORMATION AND ACCUMULATION OF PETROLEUM RESOURCES IN THE
COUNTRY. LIBYA IS ONE OF AFRICA’S LARGEST OIL PRODUCERS, AND ITS PETROLEUM GEOLOGY IS CHARACTERIZED BY A
COMPLEX INTERPLAY OF VARIOUS GEOLOGICAL FACTORS THAT HAVE RESULTED IN SIGNIFICANT HYDROCARBON RESERVES. THIS
ARTICLE EXPLORES THE KEY ASPECTS OF LIBYA'S PETROLEUM GEOLOGY, INCLUDING ITS GEOLOGICAL HISTORY, EXPLORATION
AND PRODUCTION HISTORY, MAJOR OIL FIELDS, AND THE CHALLENGES FACING THE INDUSTRY TODAY.

GEOLOGICAL HisTorY oF LiBYA

THE GEOLOGICAL HISTORY OF LIBYA IS MARKED BY SEVERAL SIGNIFICANT EVENTS THAT HAVE SHAPED TS PETROLEUM
RESOURCES:

1. TecToNic EvoLUTION

- PLATE TecToNICS: LIBYA'S GEOLOGICAL STRUCTURE HAS BEEN INFLUENCED BY THE MOVEMENT OF THE AFRICAN AND
EURASIAN TECTONIC PLATES. THE COLLISION AND INTERACTION OF THESE PLATES HAVE CREATED VARIOUS GEOLOGICAL
FORMATIONS CONDUCIVE TO HYDROCARBON ACCUMULATION.

- OROGENIC EVENTS: THE REGION HAS EXPERIENCED SEVERAL OROGENIC (MOUNTAIN'BUILDING) EVENTS, MOST NOTABLY DURING
THE PALEOZOIC AND MESOZOIC ERAS. THESE EVENTS LED TO THE FORMATION OF SEDIMENTARY BASINS THAT ARE NOW RICH IN
HYDROCARBONS.

2. SEDIMENTARY BASINS

- SIRTE BASIN: THIS IS ONE OF THE MOST SIGNIFICANT BASINS IN LIBYA, KNOWN FOR ITS PROLIFIC OIL RESERVES. |T IS
CHARACTERIZED BY A THICK SEQUENCE OF SEDIMENTARY ROCKS, PRIMARILY FROM THE CRETACEOUS AND TERTIARY PERIODS.

- GHADAMES BASIN: LOCATED IN THE NORTHWEST, THIS BASIN IS ALSO A SIGNIFICANT CONTRIBUTOR TO LIBYA’S OIL
PRODUCTION. |T IS PRIMARILY COMPOSED OF PALEOZOIC AND MESOZOIC SEDIMENTARY DEPOSITS.

- MURZUQ BASIN: SITUATED IN THE SOUTHWEST, THE MURZUQ BASIN IS KNOWN FOR ITS DEEP SEDIMENTARY SEQUENCES AND IS
A VITAL AREA FOR EXPLORATION AND PRODUCTION.

3. GEOLOGICAL FORMATIONS

- TRIASSIC AND JURASSIC FORMATIONS: THESE FORMATIONS CONTAIN SIGNIFICANT RESERVOIRS OF OIL AND GAS. THE UPPER
JURASSIC AGE FORMATIONS, IN PARTICULAR, ARE KNOWN FOR THEIR EXCELLENT RESERVOIR PROPERTIES.

- CrReTACeoUS DeposiTs: THE CRETACEOUS PERIOD SAW THE DEPOSITION OF NUMEROUS LAYERS OF LIMESTONE AND SHALE,
WHICH SERVE AS BOTH RESERVOIR ROCKS AND SOURCE ROCKS FOR HYDROCARBONS.

EXPLORATION AND PRODUCTION HISTORY

LIBYA/S_JOURNEY IN HYDROCARBON EXPLORATION AND PRODUCTION HAS BEEN TUMULTUOUS YET FRUITFUL:



1. EARLY EXPLORATION

- INITIAL DISCOVERIES: THE FIRST SIGNIFICANT OIL DISCOVERY IN LIBYA WAS MADE IN 1959 AT THE ZAHRA OIL FIELD, WHICH
MARKED THE BEGINNING OF THE COUNTRY'S TRANSFORMATION INTO AN OIL-PRODUCING NATION.

- FOREIGN INVESTMENT: FOLLOWING THE DISCOVERY, LIBYA OPENED ITS DOORS TO FOREIGN OIL COMPANIES, LEADING TO
INCREASED EXPLORATION ACTIVITIES THROUGHOUT THE 1960s anp 1970s.

2. NATIONALIZATION AND CONTROL

- OIL NATIONALIZATION: IN THE 1970s, THE LIBYAN GOVERNMENT NATIONALIZED THE OIL INDUSTRY, TAKING CONTROL OF THE
MAJORITY OF PRODUCTION AND EXPLORATION ACTIVITIES. THIS LED TO THE ESTABLISHMENT OF THE NATIONAL OIL
CorporaTION (NOC) IN 1970, WHICH REMAINS THE KEY PLAYER IN LIBYA'S OIL SECTOR TODAY.

- IMPACT OF SANCTIONS: INTERNATIONAL SANCTIONS IN THE 1980s AnD 1990S HAMPERED EXPLORATION EFFORTS AND
PRODUCTION CAPABILITIES. HOWEVER, LIBYA MANAGED TO MAINTAIN ITS STATUS AS A SIGNIFICANT OIL PRODUCER IN AFRICA.

3. RECENT DEVELOPMENTS

- PosT-CiviL W AR RecoVvery: AFTER THE 2011 CIVIL WAR, LIBYA'S OIL PRODUCTION FACED SIGNIFICANT DISRUPTIONS.
HOWEVER, EFFORTS TO RESTORE PRODUCTION LEVELS HAVE BEEN ONGOING, AND AS OF RECENT YEARS, LIBYA HAS BEEN
WORKING TO REBUILD ITS OIL INFRASTRUCTURE.

- CURRENT STATUS: LIBYA POSSESSES PROVEN OIL RESERVES OF APPROXIMATELY 48 BILLION BARRELS, MAKING IT THE
LARGEST HOLDER OF OIL RESERVES IN AFRICA. THE COUNTRY IS PRIMARILY FOCUSED ON INCREASING PRODUCTION CAPACITY AND
ATTRACTING FOREIGN INVESTMENT TO REVITALIZE ITS OIL SECTOR.

Major OiL FieLps IN LiBYA

LIBYA IS HOME TO SEVERAL MAJOR OIL FIELDS THAT CONTRIBUTE SIGNIFICANTLY TO ITS OIL PRODUCTION:

1. SHARARA OIL FIELD

- LOCATION: SITUATED IN THE SOUTHWESTERN REGION OF LIBYA, THE SHARARA FIELD IS ONE OF THE LARGEST OIL FIELDS IN THE
COUNTRY.

- ProbucTION CAPACITY: IT HAS AN ESTIMATED PRODUCTION CAPACITY OF APPROXIMATELY 300,000 BARRELS PER DAY
(BPD).

2. EL FeeL O FieLo

- CHARACTERISTICS: ALSO KNOWN AS THE ELEPHANT FIELD, EL FEEL IS LOCATED NEAR THE SHARARA FIELD AND IS KNOWN FOR
ITS LARGE RESERVES AND HIGH-QUALITY OIL.

- IMPACT oN ECoNoMY: THE FIELD HAS PLAYED A CRUCIAL ROLE IN LIBYA'S ECONOMY, CONTRIBUTING SUBSTANTIALLY TO THE
COUNTRY'S OIL REVENUE.

3. BrReGA OLL FieLD

- GEOGRAPHIC IMPORTANCE: LOCATED IN THE NORTHEAST, THE BREGA OIL FIELD IS AN ESSENTIAL PART OF LIBYA'S OIL



INFRASTRUCTURE.
- PRODUCTION: THIS FIELD PRIMARILY PRODUCES CRUDE OIL AND IS CRUCIAL FOR DOMESTIC CONSUMPTION AS WELL AS EXPORT.

CHALLENGES FACING THE PETROLEUM INDUSTRY

DESPITE ITS VAST OIL RESERVES, LiBYA'S PETROLEUM INDUSTRY FACES NUMEROUS CHALLENGES:

1. POLITICAL INSTABILITY

- IMPACT oF CONFLICT: ONGOING POLITICAL INSTABILITY AND CONFLICT HAVE POSED SIGNIFICANT RISKS TO OIL PRODUCTION
AND INFRASTRUCTURE. THIS HAS LED TO PERIODIC DISRUPTIONS IN OUTPUT AND HAS DETERRED FOREIGN INVESTMENT.

- GOVERNMENT LEGITIMACY: THE LACK OF A UNIFIED GOVERNMENT AND THE PRESENCE OF MULTIPLE FACTIONS COMPLICATE
DECISION-MAKING PROCESSES RELATED TO THE OIL SECTOR.

2. INFRASTRUCTURE ISSUES

- AGING INFRASTRUCTURE: MANY OF LIBYA'S OIL FACILITIES ARE AGING AND REQUIRE SIGNIFICANT INVESTMENT FOR
MAINTENANCE AND UPGRADES.

- VANDALISM AND SABOTAGE: THE RISK OF VANDALISM AND SABOTAGE OF OIL FACILITIES REMAINS HIGH, PARTICULARLY IN
CONFLICT-AFFECTED REGIONS.

3. ENVIRONMENT AL CONCERNS

- OIL SPILLS AND POLLUTION: THE EXTRACTION AND TRANSPORTATION OF OIL POSE ENVIRONMENTAL RISKS, INCLUDING OIL
SPILLS AND HABITAT DISRUPTION.

- SUSTAINABILITY EFFORTS: THERE IS A GROWING NEED FOR THE LIBYAN GOVERNMENT TO IMPLEMENT SUSTAINABLE PRACTICES
IN THE OIL INDUSTRY TO MITIGATE ENVIRONMENTAL IMPACTS.

CoNcCLUSION

THE PETROLEUM GEOLOGY OF LIBYA IS A VITAL COMPONENT OF THE COUNTRY'S ECONOMY, PROVIDING SIGNIFICANT REVENUE
AND EMPLOYMENT OPPORTUNITIES. UUNDERSTANDING THE GEOLOGICAL FOUNDATIONS, EXPLORATION HISTORY, MAJOR OIL FIELDS,
AND CURRENT CHALLENGES IS ESSENTIAL FOR ANYONE INTERESTED IN THE FUTURE OF LIBYA’'S OIL INDUSTRY. AS THE COUNTRY
CONTINUES TO STRIVE FOR STABILITY AND INCREASED PRODUCTION CAPACITY, THE ROLE OF ITS RICH PETROLEUM RESOURCES
WILL REMAIN CRITICAL IN SHAPING ITS ECONOMIC LANDSCAPE. W/ITH THE RIGHT INVESTMENTS AND POLICIES, LIBYA CAN HARNESS
ITS GEOLOGICAL WEALTH TO PROMOTE SUSTAINABLE DEVELOPMENT AND SECURE ITS POSITION AS A LEADING OIL PRODUCER IN
AFRICA.

FREQUENTLY AskeD QUESTIONS

\WHAT ARE THE MAIN GEOLOGICAL FORMATIONS IN LIBYA THAT ARE SIGNIFICANT FOR
PETROLEUM EXPLORATION?

THE MAIN GEOLOGICAL FORMATIONS IN LIBYA SIGNIFICANT FOR PETROLEUM EXPLORATION INCLUDE THE SIRTE BASIN, THE
GHADAMES BASIN, AND THE MURZUQ BASIN, WHICH CONTAIN VARIOUS SEDIMENTARY ROCKS CONDUCIVE TO OIL



ACCUMULATION.

How HAS LIBYA’S POLITICAL SITUATION IMPACTED ITS PETROLEUM GEOLOGY SECTOR?

LIBYA’S POLITICAL INSTABILITY HAS LED TO DISRUPTIONS IN EXPLORATION AND PRODUCTION ACTIVITIES, AFFECTING
INVESTMENTS AND THE ABILITY TO FULLY ASSESS AND DEVELOP ITS PETROLEUM RESOURCES.

WHAT TYPES OF HYDROCARBONS ARE PREDOMINANTLY FOUND IN LIBYA?

LIBYA PREDOMINANTLY HAS RESERVES OF CRUDE OIL, WITH SIGNIFICANT NATURAL GAS DEPOSITS, MAINLY IN THE OFFSHORE
REGIONS AND CERTAIN INLAND BASINS.

\WHICH COMPANIES ARE CURRENTLY OPERATING IN LIBYA'S PETROLEUM SECTOR?

MAJOR COMPANIES OPERATING IN LIBYA'S PETROLEUM SECTOR INCLUDE THE NATIONAL OiL CorporATION (NOC), Eni,
ToTALENERGIES, AND OCCIDENTAL PETROLEUM, AMONG OTHERS.

\WHAT ARE THE CHALLENGES FACED IN THE EXPLORATION OF PETROLEUM RESOURCES IN
Lisyar

CHALLENGES INCLUDE SECURITY ISSUES, AGING INFRASTRUCTURE, LACK OF INVESTMENT, AND ENVIRONMENTAL CONCERNS, WHICH
HINDER EXPLORATION AND PRODUCTION EFFORTS.

How DOES LiBYA'S PETROLEUM GEOLOGY CONTRIBUTE TO ITS ECONOMY?

LieYA'S PETROLEUM GEOLOGY IS CRUCIAL TO ITS ECONOMY, AS OIL AND GAS EXPORTS ACCOUNT FOR A SIGNIFICANT PORTION
OF GOVERNMENT REVENUE AND THE GDP, MAKING IT A KEY DRIVER OF ECONOMIC ACTIVITY.

\WHAT GEOLOGICAL PROCESSES HAVE CONTRIBUTED TO OIL FORMATION IN LIBYAP

OIL FORMATION IN LIBYA IS PRIMARILY ATTRIBUTED TO THE THERMAL MATURATION OF ORGANIC-RICH SEDIMENTS DURING THE
BURIAL PROCESS, ALONG WITH THE TECTONIC ACTIVITY THAT CREATED STRUCTURAL TRAPS.

\WHAT ROLE DOES LIBYA PLAY IN THE GLOBAL OIL MARKET?

LIBYA PLAYS A SIGNIFICANT ROLE IN THE GLOBAL OIL MARKET AS A MAJOR OIL PRODUCER IN AFRICA, AND ITS OIL IS HIGHLY
SOUGHT AFTER DUE TO ITS LOW-SULFUR CONTENT AND QUALITY.

\WHAT ARE THE FUTURE PROSPECTS FOR PETROLEUM GEOLOGY IN LIBYA?

FUTURE PROSPECTS FOR PETROLEUM GEOLOGY IN LIBYA APPEAR POSITIVE, CONTINGENT UPON POLITICAL STABILITY, IMPROVED
SECURITY, AND RENEWED FOREIGN INVESTMENT IN EXPLORATION AND PRODUCTION EFFORTS.
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