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1. INTRODUCTION

Thisdigital map compilation, which includes geology, geologic provinces,
and oil and gas fields of the Arabian Peninsula, is part of a map series of
the world produced by the U.S. Geological Survey World Energy Project.
The goal of the project is to produce a worldwide assessment of the
undiscovered, technically recoverable oil and gas resources and report
these results by the year 2000. To assess the world's petroleum, a
sequence of steps is being undertaken proceeding from defining geologic
provinces of the world at a comparable scale, allocating oil and gasfields
to these provinces, defining petroleum systems within these provinces, and
ultimately assessing the undiscovered petroleum potential of selected
provinces of the world. A more in-depth discussion of the geologic
provinces and their relative ranking in terms of total known petroleum
volumeis given in USGS Open File Report 97-463 (see Klett and others,
1997).

For the World Energy assessment, the world was divided into eight energy
regions which correspond approximately with the economic regions of the
world as defined by the U.S. Department of State. The Arabian Peninsula
portion of Region 2 is represented on this CD-ROM (see insert Reference
Map on geologic map). The geology map of the Arabian Peninsulawas
compiled and synthesized primarily from the U.S. Geological Survey--
Arabian American Oil Company, 1963, 1:2,000,000 scale Geologic map of
the Arabian Peninsula. Additional geology in the northern portion of this
map for parts of Irag, Jordan, Syria, Israel, and Lebanon was derived with
permission from the 1:5,000,000 scale, 1971 version of the Geologic Map
of Europe, Eastern sheet, published by UNESCO (see Selected References
no.4). Specific details of the data sources are given in the metadata file on
this CD-ROM. Map units were combined to simplify the map when
projected at alarger scale and to maintain consistency with other region
maps. Precambrian rocks are undivided and consist of sedimentary,



metamorphic, and igneous types. The boundary for Region 2 (Middle
East/North Africa) is shown as an inset on the map. Oil and gas field
markers represent field centerpoints published with permission from
Petroconsultants International Data Corp., 1996 database.

Each region was divided into geologic provinces. Geologic province
boundaries for the Arabian Peninsula were delineated onshore using data
from the U.S. Geological Survey--Arabian American Oil Company, and
UNESCO geologic maps (see Selected References), and other tectonic and
geographical data from the publications listed in the Selected References
section. Offshore geologic province boundaries are defined by the 2000
meter bathymetric contour from the U.S. Geologic Survey--Arabian
American Oil Company 1963 geologic map (see Selected References).
Provinces may contain one dominant element or a number of contiguous
elements or basins that are genetically related. Each geologic province
was assigned a unique number; the first digit is the region number. An
attempt was made to number the provinces in geographical order. Inthe
Arabian Peninsula the numbering starts in the southernmost portion of the
peninsula, generally increasing to the east and north.

This map was compiled and displayed using Environmental Systems
Research Institute, Inc. (ESRI) Arc/Info, ARCVIEW, and ArcPlot
softwares. Political boundaries and their cartographic representation on
this map were taken with permission from ESRI's ArcWorld 1:3,000,000
Arc/Info digital coverage, have no political significance, and are displayed
as general reference only. Refer to the ESRI licensing agreement in the
ESRI license folder on the CD-ROM.



Il. SELECTED REFERENCES

1. Al-Gailani, Mohammad, 1996, Irag's significant hydrocarbon
potential remains relatively undeveloped: Oil and Gas Journal, v. 94, p.
108-111.

2. Beydoun, Z.R., 1988, The Middle East: Regional Geology and
Petroleum Resources: Scientific Press Ltd., Beaconsfield, Bucks, U.K., 292

p.

3. 1991, Arabian Plate hydrocarbon geology and potential--A
plate tectonic approach: American Association of Petroleum Geologists
Studiesin Geology, No. 33, 77 p.

4, Commission for the Geologic Map of the World/ UNESCO-ASGU,
1971, Carte geologique de I'Europe et des regions riveraines de la
Mediterranee, Eastern sheet, 1:5,000,000, Hanover, Germany, two sheets.

5. Environmental Systems Research Institute, Inc., 1992, ArcWorld
1:3M Environmental Systems Research Institute, Inc. (ESRI). Digital
database available from ESRI, 380 New Y ork Street, Redlands, CA, 92373-
8100.

6. Gorin, G.E., Racz, L.G., and Walter, M.R., 1982, Late
Precambrian-Cambrian sediments of Hugf Group, Sultanate of Oman:
American Association of Petroleum Geologists Bulletin, v. 66, p. 2609-
2627.

7. Guit, F. A., Al-Lawati, M. H., and Nederlof, P.J.R., 1994, Seeking
new potential in the Early-Late Permian Gahrif Play, West Central Oman,
in Al-Husseini, M.I., ed., Geo '94--Papers from the Middle East Petroleum
Geoscience Conference, Bahrain, p. 447-462.

8. Husseini, M.I. and Husseini, S.1., 1990, Origin of the Infracambrian
Salt Basins of the Middle East, in Brooks, J., ed., Classic Petroleum
Provinces, Geological Society Special Publication No. 50, London, p. 279-
292.

0. Ibrahim, M.W., 1983, Petroleum geology of southern Iraq:
American Association of Petroleum Geologists Bulletin, v. 67, p. 97-130.

10. International Petroleum Encyclopedia, 1994, Y emen exploration
interest still simmering: PennWell Publishing Co., Tulsa, OK, p. 234-239.

& —



11. Klett, T.R., Ahlbrandt, T.S., Schmoker, JW., and Dolton, G.L.,
1997, Ranking of the World's oil and gas provinces by known

petroleum volumes: U.S. Geological Survey Open File Report 97-463, one
CD-ROM.

12. Loosveld, R.J.H., and Terken, J.J.M., 1996, The tectonic evolution
of Oman: GeoArabia, v. 1, p. 28-51.

13.  Paul, SK., 1990, People's Republic of Y emen: afuture petroleum
province, in Brooks, J., ed., Classic Petroleum Provinces, Geological
Society Specia Publication No. 50, London, p. 329-339.

14. Persits, F., Ahlbrandt, T.S., Tuttle, M., Charpentier, R., Brownfield,
M., and Takahashi, K., 1997, Map showing geology, oil and gas fields, and
geological provinces of Africa: U.S. Geological Survey Open File Report
97-470A, one CD-ROM.

15. Petroconsultants, Inc., 1996, Petroleum Exploration and Production
Database: Houston, Texas, Petroconsultants, Inc., [database available from
Petroconsultants, Inc., P.O. Box 740619, Houston, Texas 77274-0619].

16. Richardson, S.M., Both, W.F.B., Smith, B.A., Hollar, W.D., and
Bermingham, P.M., 1994, Offshore Socotra, Republic of Y emen: Potential
for a new hydrocarbon province?, in Husseini, M.1., ed., Geo '94--Papers
from the Middle East Petroleum Geoscience Conference, Bahrain, p. 811-
823.

17. U.S. Geologica Survey--Arabian American Oil Company, 1963,
Geologic map of the Arabian Peninsula: U.S. Geological Survey Misc. Inv.
Map [-270 A, scale 1:2,000,000.



Geological provincesin the Arabian Peninsula,
sorted by province name

USGS Province Code Province

2089 Anah Graben

2101 Arabian Shield

2078 Beirut

2015 Central Oman Platform

2012 East Flank Oman Sub-basin
2075 Euphrates/Mardin

2016 Fahud Salt Basin

2014 Ghaba Salt Basin

2010 Ghudun-K hasfeh Flank Province
2021 Greater Ghawar Uplift

2018 Gulf of Oman Basin

2025 Hail-Ga'Ara Arch

2076 Haleb

2003 Hays Structural Belt

2013 Huqf-Haushi Uplift

2020 Interior Homocline-Central Arch
2026 Jafr-Tabuk Basin

2074 Khleisha Uplift

2032 L evantine Basin

2004 Ma'Rib-Al Jawf Basin

2009 M asila-Jeza Basin

2008 Masirah Trough

2024 M esopotamian Foredeep Basin
2102 Mirbat Precambrian Basement
2005 Mukalla Rift Basin

2027 North Harrah Volcanics

2017 Oman Mountains

2077 Palmyra Zone



Geological provincesin the Arabian Peninsula,
sorted by province name

USGS Province Code Province

2022 Qatar Arch

2071 Red Sea Basin

2019 Rub Al Khali Basin

2028 Rutbah Uplift

2006 Shabwah Basin

2007 Shar mah Rift Basin

2033 Sinai Basin

2034 South Harrah Volcanics

2011 South Oman Salt Basin

2029 Wadi-Surhan Basin

2023 Widyan Basin-Interior Platform
2001 Yemen Volcanic Basin (North)
2002 Yemen Volcanic Basin (South)
2030 Zagros Fold Belt

2031 Zagros Thrust Zone



Geological provincesin the Arabian Peninsula,
sorted by province code

USGS Province Code Province

2001 Yemen Volcanic Basin (North)
2002 Yemen Volcanic Basin (South)
2003 Hays Structural Belt

2004 Ma'Rib-Al Jawf Basin

2005 Mukalla Rift Basin

2006 Shabwah Basin

2007 Sharmah Rift Basin

2008 Masirah Trough

2009 M asila-Jeza Basin

2010 Ghudun-K hasfeh Flank Province
2011 South Oman Salt Basin

2012 East Flank Oman Sub-basin
2013 Huqgf-Haushi Uplift

2014 Ghaba Salt Basin

2015 Central Oman Platform

2016 Fahud Salt Basin

2017 Oman Mountains

2018 Gulf of Oman Basin

2019 Rub Al Khali Basin

2020 Interior Homocline-Central Arch
2021 Greater Ghawar Uplift

2022 Qatar Arch

2023 Widyan Basin-Interior Platform
2024 M esopotamian Foredeep Basin
2025 Hail-Ga'Ara Arch

2026 Jafr-Tabuk Basin

2027 North Harrah Volcanics

2028 Rutbah Uplift

2029 Wadi-Surhan Basin

2030 Zagros Fold Belt



Geological provincesin the Arabian Peninsula,
sorted by province code

USGS Province Code Province

2031 Zagros Thrust Zone
2032 L evantine Basin

2033 Sinai Basin

2034 South Harrah Volcanics
2071 Red Sea Basin

2074 Khleisha Uplift

2075 Euphrates/Mardin

2076 Haleb

2077 Palmyra Zone

2078 Beirut

2089 Anah Graben

2101 Arabian Shield

2102 Mirbat Precambrian Basement
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INTRODUCTION |

Thisdigital map compilation, which includes geology, geologic provinces, and oil and gasfields of

the Arabian Peninsula, is part of amap series of the world produced by the U.S. Geological Survey

World Energy Project. The goal of the project isto produce aworldwide assessment of the undiscovered,
technically recoverable oil and gas resources and report these results by the year 2000.

To assess the world’ s petroleum, a sequence of stepsis being undertaken proceeding from defining
geologic provinces of the world at a comparable scale, dlocating oil and gasfields to these provinces,
defining petroleum systems within these provinces, and ultimately assessing the undiscovered petroleum
potential of selected provinces of the world. A more inldepth discussion of the geologic provinces and
their relative ranking in terms of total known petroleum volume is given in USGS Open File Report 97(463
(seeKlett and others, 1997).

For the World Energy assessment, the world was divided into eight energy regions which correspond
approximately with the economic regions of the world as defined by the U.S. Department of State.

The Arabian Peninsula portion of Region 2 isrepresented on this CDIROM (see insert Reference Map on
geologic map). The geology map for the Arabian Peninsulawas compiled and synthesized primarily from
the U.S. Geologica SurveyTArabian American Oil Company, 1963, 1:2,000,000 scale Geologic map of the
Arabian Peninsula. Additional geology in the northern portion of this map for parts of Irag, Jordan,

Syria, lsradl, and Lebanon was derived with permission from the 1:5,000,000 scale, 1971 version of

the Geologic Map of Europe, Eastern sheet, published by UNESCO (see Selected References no.4).
Specific details of the data sources are given in the metadata files on this CDIROM. Map units were
combined to smplify the map when projected at alarger scale and to maintain cons stency with other
region maps. Precambrian rocks are undivided and consigt of sedimentary, metamorphic, and igneous types.
The boundary for Region 2 (Middle East/North Africa) is shown as an inset on thismap. Oil and gas

field markers represent field centerpoints published with permission from Petroconsultants Inter[]

national Data Corp., 1996 database.

Each region was divided into geologic provinces. Geologic province boundariesfor the Arabian

Peninsula were delineated onshore using data from the U.S. Geologica Survey[Arabian American Qil
Company, and UNESCO geologic maps (see Selected References), and other tectonic and geographica data
from the publications listed in the Selected References section. Offshore geologic province boundaries

are defined by the 2000 meter bathymetric contour from the U.S. Geologicd Survey[Arabian American Qil
Company 1963 geologic map (see Selected References). Provinces may contain one dominant element or a
number of contiguous e ements or basns that are genetically related. Each geologic province was

assgned a unique number; the firgt digit is the region number. An attempt was made to number the
provincesin geographical order. In the Arabian Peninsulathe numbering starts in the southernmost

portion of the peninsula, generally increasing to the east and north.

This map was compiled and displayed using Environmental Systems Research Indtitute, Inc. (ESRI)
Arc/info, ARCVIEW, and ArcPlot softwares. Political boundaries and their cartographic representation
on this map were taken with permission from ESRI’s ArcWorld 1:3,000,000 Arc/Info digital coverage,
have no political sgnificance, and are displayed as general reference only. Refer to the ESRI

licensing agreement in the ESRI license folder on the CDIROM.

EXPLANATION

Geologic Units Volcanics and Intrusives

Q vy Kv .
Quaternary s v v v Cretaceous volcanics

Qf ) L v v v Y v v v TK\/. .
Quaternary, fluvia v v v i1 Tertiary[Cretaceous volcanics

T TKi

Quaternary, eolian t + + % Tertiary[Cretaceous intrusves

Qsk Qv
Quaternary, sahbka L Quaternary volcanics

QT B v v v " v v v QTV
Quaternary[Tertiary Quaternary(Tertiary volcanics

t + t t H
T ottt Czi
t + t+ t

Tertiary Cenozoic intrusives

TK OB MzCzi

Tertiary[Cretaceous SR MesozoiclCenozoic intrusives

K D Mzsz_ _ _
Cretaceous v v vy MesozoiclCenozoic volcanics

CretaceouslJurassic Paleozoic intrusives

J
Jurassic

JTr
JurassicTriassic

Tr
Triassic

TrP

Triassc[Permian Province Number

P
Province Name

Permian

C

Carboniferous Geologic Province Boundary

D

Devonian USGS Region 2 Boundary

DSO

P - Political Boundary
Devonian(Silurian[Ordovician

OCm Geologic Contact

Ordovician[Cambrian

2R %

Cm Oil and GasFields

Cambrian

Mz
Mesozoic

MzPz
MesozoicPaleozoic

Pz

Paleozoic

PzpC
Paleozoi c[Precambrian Water

pC

Precambrian undifferentiated Land areas not included in this study
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