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The Tanezzuft-Oued Mya Total Petroleum System
(205401)

The Tanezzuft-Oued Mya Tota Petroleum System isan
important total petroleum system with respect to known oil vol-
umes, containing about 70 percent of the discovered ail in the
province. Thistotal petroleum system extends into the neigh-
boring Grand Erg/Ahnet Province (figs. 1 and 2). An events
chart (fig. 6) summarizes the timing of sources, reservoirs, seals,
trap development, and generation and migration of petroleum.
Table 1 shows the formation names, ages, and lithology for
abbreviations used in the events chart.

Source Rocks

The principal source rock in the Tanezzuft-Oued Mya Total
Petroleum System is the Silurian Tanezzuft Formation (or lateral
equivalents) (Boote and others, 1998). Middleto Upper Devo-
nian mudstone may provide another source of petroleum but is
not present over most of the basin (Makhous and others, 1997;
Boote and others, 1998). Devonian source rocks were truncated
by erosion during Hercynian deformation and are present only in
the southwestern part of the total petroleum system.

In the Oued Mya Basin, the present-day TOC content of
Silurian (and Lower Devonian) rocks ranges from 1 to 10 per-
cent, but content of the Silurian rocks can reach 16 percent
(Makhous and others, 1997). Middle to Upper Devonian and
Carboniferous rocks contain from 0.5 to 2.5 percent TOC (Mak-
hous and others, 1997). In the Takhoukht area west of and adja-
cent to Hassi Messaoud field (fig. 3), equivalent vitrinite
reflectance value of Silurian source rocksis 0.7 percent R, (cal-
culated, Makhous and others, 1997). Silurian source rocks are
more mature in western and southern portions of the Oued Mya
Basin (Danielsand Emme, 1995; Makhous and others, 1997). In
the southern portion of the basin, equivalent vitrinite reflectance
values of Silurian source rocks range from 1.3 to 1.7 percent R,
(calculated, Makhous and others, 1997). Equivalent vitrinite
reflectance values of the Middle to Upper Devonian and the Car-
boniferous range from 0.7 to 1.5 percent R, (calculated, Mak-
hous and others, 1997).

Minor amounts of petroleum may have been generated in
the southern portion of the Oued Mya Basin during the Carbon-
iferous when the Paleozoic section was thickest, but generation
was halted during Hercynian deformation (Makhous and others,
1997; Boote and others, 1998). The main phase of oil generation
occurred after Hercynian deformation with the development of
the new Triassic Basin depocenter, superimposed on the north-
ern part of the Oued Mya Basin. Oil generation and migration
most likely started no earlier than Late Triassic and peaked in
L ate Cretaceous to early Tertiary (Makhous and others, 1997;
Boote and others, 1998). Qil generated in the Oued Mya Total
Petroleum System also charged the Hassi R'Mel area on the Til-
rhemt Arch. (TheHassi RMel areawas either simultaneously or
subsequently charged with gas from the north and west and is
therefore included in another total petroleum system.) Pyrenean
uplift and erosion terminated petroleum generation in the Oued
Mya Basin (Boote and others, 1998). Petroleum most likely

migrated laterally into adjacent or juxtaposed migration conduits
and reservoirs. Some vertical migration may have occurred
along faults or fractures in structurally deformed areas (Boote
and others, 1998).

Overburden Rocks

Overburden rocks are variable acrossthe areamainly dueto
nondeposition and erosion during the Hercynian, Austrian, and
Pyrenean deformational events (fig. 4B). Large portions of Pale-
ozoic section were removed by erosion during Hercynian defor-
mation, as much as 2,200 m of Silurian and Devonian sediments
(Makhous and others, 1997). Mesozoic rocks comprise most of
the overburden and unconformably overlie the Paleozoic section
throughout the total petroleum system. Only small sections of
Mesozoic rocks were removed by erosion. Both Paleozoic and
Mesozoic rocks are thickest in the central part of the basin
between the Tilrhemt Arch and the Amguid-Hassi Touareg
structural axis (fig. 4B) (Boudjema, 1987; van de Weerd and
Ware, 1994). A thin Cenozoic section is present over part of the
total petroleum system.

Reservoir Rocks

Known reservoir rocks in the Tanezzuft-Oued Mya Total
Petroleum System are predominately Cambrian-Ordovician and
Triassic sandstone (Petroconsultants, 1996a). Cambrian-Ordov-
ician reservoirs include fluvial to marine sandstone of the Cam-
brian Hassi Messaoud and Ordovician Gres d'El Atchane (van de
Weerd and Ware, 1994; Petroconsultants, 1996a). The Triassic
reservoirs include fluvial sandstone of the Trias Argilo-Greseux
Inferieur and Trias Argilo-Greseux Carbonate (Petroconsultants,
1996a). Other reservoirsinclude fluvial, deltaic, and marine
sandstone within the Ordovician to Silurian M'Kratta Complex.
Names of laterally equivalent rock units are shown in figure 5,
and known reservoir properties are given in table 2.

Seal Rocks

Asmuch as 2,000 m of Triassic to Jurassic evaporites, mud-
stone, and carbonate rocks (Saliferous Units, fig. 5) provides a
regional top seal for reservoirsin most of the Tanezzuft-Oued
MyaTotal Petroleum System. The Triassic to Jurassic seal
extends from the Saharan Flexure in the north where the thickest
section is present to approximately the southern boundary of the
Trias/Ghadames Province (fig. 1). Triassic volcanic rocks pro-
vide the primary seal for some reservoirs, and intraformational
Pal eozoic marine mudstone provides secondary, lateral seals
when in conjunction with the regional top sea (Boote and oth-
ers, 1998).

Trap Types in Qil and Gas Fields

Most of the accumulations discovered prior to 1996 are
within anticlines and faulted anticlines (Boote and others, 1998;
Petroconsultants, 1996a, van de Weerd and Ware, 1994). Some

The Tanezzuft-Oued Mya Total Petroleum System (205401) 13
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Figure 6. Events chart for Tanezzuft-Oued Mya Total Petroleum System. Names for
abbreviations used in rock unit column are given in table 1. Gray boxes indicate

secondary or possible occurrences.
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accumul ations within combination traps are present (Petrocon-
sultants, 19964).

Thetypical trapping style is structures directly overlain by
or capped with Triassic to Jurassic evaporite sequence. Other
proven and potential trapsinclude (1) stratigraphic traps against
volcanic rocks (Hamouda, 1980); (2) lateral sealing of reservoir
rocks by impermeable formations due to lithofacies change, par-
ticularly Paleozoic reservoirs, or juxtaposed in fault blocks; and
(3) incised valley fills associated with the Hercynian Unconfor-
mity.

All of the discovered petroleum accumulations in the
Tanezzuft-Oued Mya Total Petroleum System are oil and are
located in three groups along the flanks of the T-shaped anticli-
norium (fig. 3). In the northwestern portion of the total petro-
leum system, aong the Tilrhemt Arch, a cluster of several small
oil accumulationsis present in low-relief structures. These accu-
mulations are more gas rich than others within the total petro-
leum system (Boote and others, 1998). In the northeast portion
of thetotal petroleum system, where the Tilrhemt Arch intersects
the Amguid-Hassi Touareg structura axisin the area surround-
ing the town of Ouargla, a cluster of larger, linearly oriented
accumulationsis present. The linear arrangement of these accu-
mulations refl ects the orientation of structura highs (Boote and
others, 1998). The third group of accumulationsisaligned on
top of the Amguid-Hassi Touareg structural axisand includesthe
giant Hassi Messaoud ail field. Presumably, spillage from Hassi
Messaoud charged other fields southwest along the structure
(Boote and others, 1998).

Assessment of Undiscovered Petroleum by
Assessment Unit

One assessment unit was identified for the Tanezzuft-Oued
MyaTotal Petroleum System, called Tanezzuft-Oued Mya Struc-
tural/Stratigraphic Assessment Unit (fig. 3). Asof 1996, it con-
tained 36 fields. Of these discovered fields, 34 are ol fields, and
2 fieldsare not classified because they contain lessthan 1 million
barrels of oil equivalent (MMBOE) (based on USGS oil and gas
field definitions). Combined, these fields contain 10,843
MMBO and 8,973 BCFG, as known volumes (table 3) (Petro-
consultants, 1996a). No gasfields have yet been discovered, and
no natural gas liquids (NGL) volumes were reported. Minimum
field sizes of 10 MMBO and 60 BCFG were chosen for this
assessment unit based on the fiel d-size distribution of discovered
fields.

The exploration density as of 1996 was approximately
seven new-field wildcat wells per 10,000 km?. The overall suc-
cess rate as of 1996 was approximately 24 discoveries per 100
new-field wildcat wells (or about one discovery per four new-
field wildcat wells). Plots showing exploration activity and dis-
covery history are presented in Appendix 1.

Exploration activity was not consistent through time: peaks
in activity occurred during the early 1960's and mid- to late
1970's. Thefirst major discovery was the giant Hassi Messaoud
fieldin 1956. The sizes of oil fields discovered have generally
decreased through time and with respect to exploration activity.
Nevertheless, exploration appearsto be relatively immature
across much of the area. Fields equivalent in size to those found

recently may yet be discovered. Discoveries of large fields, sim-
ilar in size to those found early in the discovery history, are not
likely. Qil will most likely be found along the anticlinorium,
whereas gas would only be present in the southern and western
portions of the total petroleum system. Adequate traps may not
exist beyond the flanks of the anticlinorium.

Until recently, only structural traps had been explored for
oil and gas. Before 1996, no discoveries have been made
beyond the regional seal in the southern and western portions of
the total petroleum system.

Continued exploration of structural and combination traps
is expected for the next 30 years, and many more smaller ail
fields could potentially be discovered along the flanks of the
anticlinorium. New exploration concepts could include the
search for both structural and stratigraphic traps in the south-
ern portion of the total petroleum system, where perhaps some
pre-Hercynian-generated petroleum, probably as gas, may be
preserved.

This study estimates that about one-third of the total num-
ber of fields (discovered and undiscovered) of at least the mini-
mum size has been discovered. Only asmall number of
undiscovered gas fields containing small volumes of gas was
estimated. The estimated median size and number of undiscov-
ered oil fields are 16 MMBO and 34 fields; the same values for
undiscovered gasfields are 100 BCFG and 10 fields. Theranges
of number, size, and coproduct-ratio estimates for undiscovered
fieldsare given in table 4.

The estimated means of the undiscovered conventional
petroleum volumes are 830 MMBO, 2,341 BCFG, and 110
MMBNGL (table 5). In addition, the mean size of the largest
anticipated undiscovered ail field is 114 MMBO and gasfield,
405 BCFG.

The Tanezzuft-Melrhir Total Petroleum System
(205402)

Asof 1996, the Tanezzuft-Melrhir Total Petroleum System
was not amajor oil and gas producing entity, although it was
immature in terms of exploration. An events chart (fig. 7) sum-
marizes the timing of sources, reservoirs, seals, trap develop-
ment, and generation and migration of petroleum. Table 1
shows the formation names, ages, and lithology for abbrevia-
tions used in the events chart.

Source Rocks

The principal source rock in the Tanezzuft-Melrhir Total
Petroleum System isthe Silurian Tanezzuft Formation (or lateral
equivalents). The extent and continuity of this source rock in the
Melrhir Basin are not well defined (D. Boote, oral commun.,
1999). The present-day TOC content of the Silurian source
rocksin the Melrhir Basin ranges from 1.0 to 5.0 percent
(Cunningham, 1988; Hammill and Robinson, 1992). Oil may
have generated as early as Carboniferous or Permian time due to
athick wedge of Carboniferousto Permian sediments that was
deposited in the northeastern portion of the Melrhir Basin (D.
Boote, oral commun., 1999). The main phase of oil generation

The Tanezzuft-Melrhir Total Petroleum System (205402) 15
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Figure 7. Events chart for Tanezzuft-Melrhir Total Petroleum System. Names for

abbreviations used in rock unit column are given in table 1. Gray boxes indicate

secondary or possible occurrences.

TECTONIC EVENTS
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Hercynian Event

Frasnian Event

Late Silurian-
Early Devonian Event

Pan-African Event
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probably began in the Cretaceous and continued into the Tertiary
(Rigo, 1996). The geochemistry of oils and source rocks of the
Melrhir Basin is not well documented in literature available to
the public. Petroleum most likely migrated laterally into adja-
cent or juxtaposed migration conduits and reservoirs. Some ver-
tical migration may have occurred along faults or fractures
(Boote and others, 1998).

Overburden Rocks

Overburden rocks are variable acrossthe areamainly dueto
nondeposition and erosion during the Hercynian, Austrian, and
Pyrenean deformational events. The largest portions of Paleo-
zoic section were removed by erosion during Hercynian defor-
mation. Paleozoic rocks are thickest to the north and thin to the
south over the T-shaped anticlinorium. Mesozoic rocks com-
prise most of the overburden and unconformably overlie the
Paleozoic section throughout the province. Only small sections
of Mesozoic rocks were removed by erosion. A thin Cenozoic
section is present over some parts of the area. Approximately
4,000 to more than 6,000 m of Mesozoic and Cenozoic overbur-
den is present over the Tanezzuft-Melrhir Total Petroleum Sys-
tem (Cunningham, 1988; Hammil and Robinson, 1992; Rigo,
1996).

Reservoir Rocks

Known reservoir rocks in the Tanezzuft-Melrhir Total
Petroleum System are predominately fluvial to marine sandstone
of the Ordovician Hamra Formation and fluvial sandstone of the
Triassic Kirchaou Formation, the lateral equivalent of the Trias
Argilo-Greseux (Petroconsultants, 1996a). Names of other |at-
erally equivalent rock units are given in figure 5. Known reser-
voir properties for the Tanezzuft-Melrhir Total Petroleum
System are not shown in table 2 due to insufficient data

Seal Rocks

Triassic to Jurassic evaporites, mudstone, and carbonate
rocks (Saliferous Units, fig. 5) provide aregional top seal, and
the Tanezzuft mudstone provides a secondary lateral seal when
in conjunction with the top seal (Hammill and Robinson, 1992).

Trap Types in Qil and Gas Fields

Accumulationsin three of the four fields discovered prior to
1996 are within tilted fault blocks, and in the fourth, within an
arched stratigraphic trap (Hammill and Robinson, 1992; Rigo,
1996). Thetypical trapping styleis structures directly overlain
by or capped with Triassic to Jurassic evaporite sequence. Addi-
tional tilted fault blocks or other structures containing
accumulations may exist along the Tilrhemt and Talemzane-
GefaraArches.

Assessment of Undiscovered Petroleum by
Assessment Unit

One assessment unit was identified for the Tanezzuft-Mel-
rhir Total Petroleum System, called Tanezzuft-Melrhir Struc-
tural/Stratigraphic Assessment Unit (fig. 3). Asof 1996, it
contained atotal of four fields, two oil fields and two gasfields
(based on USGS ail and gasfield definitions). Combined, these
fields contain 6 MMBO, 125 BCFG, and 9 MMBNGL, as
known volumes (table 3) (Petroconsultants, 1996a). Minimum
field sizesof 1 MMBO and 6 BCFG were chosen for this assess-
ment unit due to the relatively small sizes of discovered fields.

The exploration density as of 1996 was approximately four
new-field wildcat wells per 10,000 km?. Theoverall successrate
asof 1996 was four discoverieswith 47 new-field wildcat wells
(or about one discovery per 12 new-field wildcat wells).

Exploration activity was sparse and not consistent through
time. Exploration isimmature across the area. As more areas
are explored, field sizes equivalent to those found recently may
be discovered. Discoveriesof large fields, similar in sizeto
those found early in the discovery history, are likely, but ade-
guate traps may not exist beyond the flanks of the anticlinorium.

Until recently, only structural traps had been explored for
oil and gas. Continued exploration of structural and perhaps
combination traps is expected for the next 30 years, and more
discoveries could be made along the flanks of the Tilrhemt and
Talemzane-GefaraArches. Permian-aged reefs containing Sil-
urian-sourced petroleum accumulations may exist in the eastern
part of thistotal petroleum system, in Tunisia (Rigo, 1995), but
many of these reefs have been tested with little or no success (D.
Boote, oral commun., 1999).

This study estimates that only a very small fraction of the
total number of fields (discovered and undiscovered) of at least
the minimum size has been discovered. The estimated median
size and number of undiscovered oil fieldsare 16 MMBO and 31
fields; the same values for undiscovered gasfields are 70 BCFG
and 15 fields. The ranges of number, size, and coproduct-ratio
estimates for undiscovered fields are given in table 4.

The estimated means of the undiscovered conventional
petroleum volumes are 1,875 MMBO, 4,887 BCFG, and 269
MMBNGL (table 5). In addition, the mean of the largest antici-
pated undiscovered oil field is 550 MM BO and undiscovered gas
field, 686 BCFG.

The Tanezzuft-Ghadames Total Petroleum
System (205403)

The Tanezzuft-Ghadames Total Petroleum System is an
important total petroleum system with respect to known oil and
gas volumes, containing about 30 percent of the discovered oil
and 60 percent of the discovered gasin the province. A small
portion of thistotal petroleum system extends into the neighbor-
ing lllizi, Hamra, and Pelagian Provinces. Although Middleto

The Tanezzuft-Ghadames Total Petroleum System (205403) 17



Upper Devonian-aged mudstone may be the primary source
rock, the naming convention requiresthat the oldest source rock,
Tanezzuft, must be used in the total petroleum system name. An
events chart (fig. 8) summarizes the timing of sources, reser-
voirs, sedls, trap development, and generation and migration of
petroleum. Table 1 shows the formation names, ages, and lithol-
ogy for abbreviations used in the events chart.

Source Rocks

Two major source rocks generated petroleum in the Tanez-
zuft-Ghadames Total Petroleum System, the Silurian Tanezzuft
Formation (or lateral equivalents) and Middle to Upper Devo-
nian mudstone (Tissot and others, 1973; Daniels and Emme,
1995). Based onregional stratigraphic architecture of the Gha-
dames (Berkine) Basin and geochemical anaysis, Daniels and
Emme (1995) indicated that the Upper Devonian (Frasnian)
mudstone may be the primary source rock.

In the Ghadames (Berkine) Basin, mean present-day TOC
content of Silurian source rocks ranges from 0.5 to 2.0 percent
(individual values as high as 17 percent), and that of Middle to
Upper Devonian source rocks ranges from 2.0 to 8.0 percent
(individual values as high as 14 percent) (Daniels and Emme,
1995; Makhous and others, 1997). Equivalent vitrinite reflec-
tance of Silurian source rocks ranges from 1.1 to 2.0 percent R,
and Upper Devonian, from 1.1 to 1.3 percent R, (Daniels and
Emme, 1995). Source rock maturity is variable across the total
petroleum system. In the northern part of the total petroleum
system, Silurian source rocks are presently in the peak to late oil
generation phase, whereas Middle to Upper Devonian source
rocks are presently in the early to peak oil generation window
(Daniels and Emme, 1995). In the central part, Silurian rocks
are presently in the wet to dry gas generation phase, whereas
Middle to Upper Devonian source rocks are presently in the late
oil to early wet gas generation phase (Daniels and Emme, 1995).

Petroleum generation in the Ghadames (Berkine) Basin
may have taken place in two pulses, the first occurring in the
Carboniferous before Hercynian deformation and the second
occurring after Hercynian deformation and the devel opment of
the Triassic Basin (Daniels and Emme, 1995; Makhous and oth-
ers, 1997). Peak oil generation from Silurian source rocks began
in the middle Cretaceous in the northern portion of the total
petroleum system (Daniels and Emme, 1995). In the central por-
tion, peak oil generation from Silurian source rocks began as
early as the Carboniferous, was interrupted by the Hercynian
event, then resumed until Late Jurassic (Daniels and Emme,
1995). Oil generation from Middle to Upper Devonian source
rocks peaked in early Tertiary in the northern portion of the total
petroleum system and peakedin Early Cretaceousin the central
portion (Daniels and Emme, 1995). Petroleum most likely
migrated laterally into adjacent or juxtaposed migration conduits
and reservoirs. Some vertical migration may have occurred
along faults or fracturesin structurally deformed areas (Boote
and others, 1998).

Overburden Rocks

Overburden rocks are variable acrossthe areamainly dueto
nondeposition and erosion during the Hercynian, Austrian, and
Pyrenean deformational events (fig. 4A and B). Large portions
of Paleozoic section were removed by erosion during Hercynian
deformation, between 380 and 3,000 m of sediments, or more,
were eroded during Hercynian deformation (Malla and others,
1997). Paleozoic rocks are thickest to the southeast (approxi-
mately 2,300 m) and thin to the west and north over the T-shaped
anticlinorium. Mesozoic rocks comprise most of the overburden
and overlie the Paleozoic section above the Hercynian Unconfor-
mity throughout the province. Only small sections of Mesozoic
rocks were removed by erosion. Mesozoic rocks are thickest to
the north and west and thin to the southeast (fig. 4A and B)
(Bishop, 1975; Chiarelli, 1978; Boudjema, 1987; Montgomery,
1993). A thin Cenozoic section is present over part of the area.

Reservoir Rocks

The known major reservoir rocks in the Tanezzuft-Gha-
dames Total Petroleum System are fluvial to marine sandstone
of the Cambrian-Ordovician and fluvial sandstone of the Triassic
(Trias Argilo-Greseux). Cambrian-Ordovician reservoirs
include the Cambrian Hassi Messaoud Formation, Hassi Leila
Formation, and Quartzites de Hamra (laterally equivalent to the
Haouaz Formation) (Petroconsultants, 1996a; van de Weerd and
Ware, 1994). The Triassic lower clastic unit reservoirsinclude
sandstone of the Trias Argilo-Greseux Inferieur (Nezla Forma-
tion, Ouled Chebbi Formation, and Ras Hamia Formation) as
well as sandstone of the Trias Argilo-Greseux Superieur (Gassi
Touil Formation and Zarzaitine Sandstone), the Kirchaou Sand-
stone, and the Tartrat Sandstone (Petroconsultants, 1996a).

The marginal marine to marine sandstone of the Upper Sil-
urian Acacus Formation is a predominant reservoir in the eastern
portion of the Tanezzuft-Ghadames Total Petroleum System
(Petroconsultants, 1996a). Other reservoir rocksin the Tanez-
zuft-Ghadames Total Petroleum System include glacial and
marine sandstone of the Ordovician to Silurian M'Kratta Com-
plex; the paralic to marine Lower Devonian F6 sandstone
(Tadrart Formation) and Upper Devonian Ouan Kasa Formation;
and the deltaic and marine Lower Carboniferous Tahara Forma-
tion (Petroconsultants, 1996a). Names of some laterally equiva
lent rock units are shown in figure 5, and known reservoir
properties are given in table 2.

Seal Rocks

Triassic to Jurassic evaporites, mudstone, and carbonate
rocks (Saliferous Units, fig. 5) provide aregional top seal.
Intraformational Paleozoic marine mudstone is the primary seal
for some reservoirs (Boote and others, 1998).
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TPS Name: Tanezzuft-Ghadames (205403)

Province Name: Trias/Ghadames Basin (2054)
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Figure 8. Events chart for Tanezzuft-Ghadames Total Petroleum System.
Names for abbreviations used in rock unit column are given in table 1.
Gray boxes indicate secondary or possible occurrences.
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Trap Types in Qil and Gas Fields

Most of the accumulations discovered prior to 1996 are
within anticlines, faulted anticlines, or fault blocks (Echikh,
1998; Boote and others, 1998; Petroconsultants, 1996a, van de
Weerd and Ware, 1994). A few accumulations within combina-
tion traps are present (Echikh, 1998).

Thetypical trapping style is structures directly overlain by
or capped with Triassic to Jurassic evaporite sequence. Other
proven or potential trapsinclude combination trapsin associa-
tion with intraformational mudstone or volcanic rocks, if
present, and incised valley fills associated with the Hercynian
Unconformity.

The discovered petroleum accumulations in the Tanezzuft-
Ghadames Total Petroleum System exist in low-relief structures
in the central and northeast portions of the total petroleum sys-
tem and in high-relief structures along the Amguid-Hassi
Touareg structural axis (fig. 1). Three accumulations along the
Amguid-Hass Touareg structural axis are more gas rich than
others within the total petroleum system (fig. 1). Several small
fields are producing from Silurian Acacus reservoirsin low-
relief structuresin the extreme eastern part of the total petroleum
system (in Libyaand Tunisia) (fig. 2). Inthe northern part of the
total petroleum system, along the Talemzane-GefaraArch, some
undiscovered accumulations might be present in tilted fault
blocksthat mirror those across the arch in the Tanezzuft-Melrhir
Total Petroleum System.

Assessment of Undiscovered Petroleum by
Assessment Unit

One assessment unit was identified for the Tanezzuft-Gha-
dames Total Petroleum System, called Tanezzuft-Ghadames
Structural/Stratigraphic Assessment Unit (fig. 3). Asof 1996,
it contained 93 fields. Of these discovered fields, 66 are oil
fields, 21 are gasfields, and 6 fields are not classified because
they contain lessthan 1 MMBOE. Combined, these fields con-
tain 4,538 MMBO, 16,484 BCFG, and 1,011 MMBNGL, as
known volumes (table 3) (Petroconsultants, 1996a). Minimum
field sizes of 1 MMBO and 6 BCFG were chosen for this
assessment unit based on the field-size distribution of discov-
ered fields.

The exploration density as of 1996 was approximately 15
new-field wildcat wells per 10,000 km?. The overall successrate
as of 1996 was approximately 32 discoveries per 100 new-field
wildcat wells (or about one discovery per three new-field wildcat
wells). The greatest success in terms of discoveries per number
of new-field wildcat wells drilled occurred since the mid-1980's
through 1995. Plots showing exploration activity and discovery
history are presented in Appendix 2.

Exploration activity was not consistent through time: peaks
occurred in activity from the early 1960's to the early 1970's,
and again in the 1980's. The sizes of oil and gas fields discov-
ered have generally decreased through time and with respect to
exploration activity, but some large accumulations are still being
discovered. Exploration appearsto be moderately mature across
much of the area.

Until recently, only structural traps had been explored
for oil and gas. Continued exploration of structural and
combination traps is expected for the next 30 years, and
many more fields, both oil and gas, could be discovered,
especialy in deeper sections within the center of the Gha
dames (Berkine) Basin (Macgregor, 1998). New exploration
concepts could include the search for both structural and
stratigraphic traps. Additionally, pinchouts within the Sil-
urian Acacus sandstone have some potential, but seals are
lacking in much of the total petroleum system dueto ero-
sional truncation (Echikh, 1998). Potential for discoveries
existsin stratigraphic traps, due to the abundance of clastic
reservoirs and unconformities (Macgregor, 1998) and in pos-
sibletilted fault block traps along the Talemzane-GefaraArch
(similar to those in the Tanezzuft-Melrhir Total Petroleum
System).

This study estimates that about one-half of the total number
of fields (discovered and undiscovered) of at least the minimum
size has been discovered. The estimated median size and num-
ber of undiscovered oil fields are 16 MMBO and 73 fields; the
same values for undiscovered gas fields are 70 BCFG and 38
fields. The ranges of number, size, and coproduct-ratio esti-
mates for undiscovered fields are given in table 4.

The estimated means of the undiscovered conventional
petroleum volumes are 4,461 MMBO, 12,035 BCFG, and 908
MMBNGL (table5). In addition, the mean size of the largest
anticipated undiscovered oil and gas fields are 817 MMBO and
1,014 BCFG, respectively.

Summary

Three“composite” total petroleum systemswereidentified,
each coinciding with a separate basin and each comprising asin-
gle assessment unit. These total petroleum systems are called
the Tanezzuft-Oued Mya, Tanezzuft-Melrhir, and Tanezzuft-
Ghadames.

The main sourcerocks are the Silurian Tanezzuft Formation
(or lateral equivalents) and Middle to Upper Devonian mud-
stone. Petroleum generation and migration may have started as
early asthe Carboniferous Period but was halted during the Her-
cynian deformational event. Peak generation and migration
occurred from the Cretaceous to the Tertiary. The major reser-
voir rocks are Cambrian to Ordovician, Silurian, Devonian, Car-
boniferous, and Upper Triassic sandstone. Triassic to Jurassic
evaporites, mudstone, carbonate rocks, and volcanic rocks pro-
vide aregional top seal for most of the accumulations, while
Paleozoic marine mudstone locally provides seals. In thefields
discovered thus far, traps are primarily structural and associated
with anticlines and faulted anticlines.

The estimated means of the undiscovered conventional
petroleum volumes in the Tanezzuft-Oued Mya Total Petroleum
System are 830 MMBO, 2,341 BCFG, and 110 MMBNGL; vol-
umesin the Tanezzuft-Melrhir Total Petroleum System are 1,875
MMBO, 4,887 BCFG, and 269 MMBNGL; and volumesin the
Tanezzuft-Ghadames Total Petroleum System are 4,461 MMBO,
12,035 BCFG, and 908 MMBNGL. The combined estimated
means of the undiscovered conventional volumes for these total
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petroleum systemsin the Trias’Ghadames Province are 7,167
MMBO, 19,262 BCFG, and 1,288 MMBNGL.
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