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Abstract

The “Taconic Unconformity” is a regional polyphase event that occurred during the Late Ordovician in North Africa. This major unconformity
event coincided with regional glaciation episodes that controlled the current configuration of the Lower Paleozoic clastic successions. A case
study has been carried out utilizing subsurface data represented by 3D seismic lines and well log data (i.e. geological imaging, element capture
spectropscopy, lithology, and facies logs) to understand the impact of the regional unconformity in the Murzug Basin, southwest Libya. The
basin is considered the second largest profitable hydrocarbon potential in Libya, one of the largest in North African, and were developed during
Late Precambrian-Early Paleozoic. The main reservoirs in the basin are comprised of clastic sandstones, which were deposited during Middle
to Late Ordovician. A series of pre-Ordovician basement faults mapped in the study area trending northwest-southeast have dominantly
controlled the trend of the unconformity as well as the post-depositional sedimentation processes.

Based on the interpreted data, the unconformity has clearly impacted the geometries of the whole Lower Paleozoic sandstone successions
especially the Ordovician deposits (i.e. Hawaz and Mamuniyat Formations). It has been observed the unconformity surface concurred with a
severe erosion which have removed the clastic strata from Middle Ordovician deeper into the Cambrian deposits. It is estimated with more than
900 feet (270 meters) have been eroded by the means of glacial incisions along the strike direction of the preexisted basement faults. This mega
cycle of erosion has created large scale paleo-lows of more than seven kilometers wide in the study area. These paleo-topographic geometries
have controlled the depositional patterns of both Upper Ordovician clastic reservoirs and Silurian source rock in the basin. This study realized
the overall clastic successions in the Early Paleozoic have been deposited under multifaceted events of tecto-stratigraphic throughout the
tectonic evolution record of the basin. In this poster, an integrated work was accomplished using the subsurface data to illustrate the complexity
of reservoir and source rock geometries of the Lower Paleozoic sandstones.
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The “taconic unconformity” is a regional polyphase event occurred during|Case study from one of the largest Libyan basins, known as Murzuq||Murzuq basin is defined as an intracratonic basin that developed during the Last stage "T| -y Lampedu %_,/}\ pj%;?,/ﬁ” nic Fore f_{fg@ i
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the Lower Paleozoic clastic successions. A case study has been carried out|[scales from borehole to seismic could identify and correlate regional||basin was first developed during the Early Paleozoic time by the collision between the | A lrata, % # =1/ ’@ﬂ.“, \
utilizing subsurface data represented by 3D seismic lines and well log data ||scale features within the area of study. East Sahara and West African cratons and persist its development till the Cretaceous. || | i %"A | L 33
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southwest of Libya. The basin is considered as the second largest| The area of the current study is located in the southwestern part of Libya || Early Paleozoic. This drifting is reflected in both structural features and the stratigraphic||| || A I s :
profitable hydrocarbon potential in Libya and one of the largest in North |within Murzuq basin at the northern edge within Awbari trough (Figure-1). || record of the basin. The main tectonic phases of the basin evolution can be listed as; 3 9 o T"'c" -
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northwest-southeast have dominantly controlled the trend of the||2.2. Available Dataset & Software Used 5) Mesozoic (Breakup of Pangea, Tethyes Ocean, Austrian & Santonian Upliftiing) & % rrent-Stu jy// Sr— 1*
unconformity as well as the post-depositional sedimentation processes. Different scale dataset have been used in the current study to evaluate||6) Cenozoic (Uplifting and Inter-plate stresses during Alpine Orogeny to present day). ||| ,’ (O o= i G S
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Based on the interpreted data, the unconformity has clearly impacted the || - Surface 3D seismic lines cross five wells drilled in two different fields. During all of these stages, Murzuqg basin was directly or indirectly affected by multi- : S8 \( S’f; % e aben
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erosion which have expurgated the clastic strata from Middle Ordovician| Other dataset have been also available such as surface maps of the||Tiririne High separating Al Awaynat and Awbari troughs and Traghan High (Also named BN )\\ ‘ M}V ¥ Lo '
deeper into the Cambrian deposits. It is estimated with more than 900 feet|(area and satellite images, those data were utilized within the current||in this chapter by Barak Ben Ghanimah Arch of Klitzsch, 1963) between Awbari and Dor | || ‘g 2% = bl / RN o\‘ 25
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strike direction of the preexisted basement faults. This mega cycle of||evolution of the area of current study are believed to be covering various || develop until the end of Mesozoic and prior to that the Paleozoic. The basin was mainly _’\_'“;' - S \\\ ! / : / -
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have controlled the depositional patterns of both Upper Ordovician clastic || variations. Whereas, the FMI images were used mainly to analyze and ||High since they are confining the present area of study. The major oil discoveries in the ' : : N_ 7
reservoirs and Silurian source rock in the basin. This study realized that; the [|interpret the small scale structural and stratigraphic features such as;||basin are within Awbari trough as well as the area of the present study. These large|| su::::ighs Nigdr 71 | Mbig -
overall clastic successions aged in Early Paleozoic have been deposited |[fractures and sedimentary structures. Mainly Petrel platform software ||scale tectonics are separated from each other by large basement faults, those faults||| ~— swsurtscenigns |——— |
under multifaceted events of tecto-stratigraphic throughout the tectonic|{has been used to perform the seismic interpretation and well logs||have controlled the structural movements and the stratigraphic variation within the basin. - e 8 |
evolution record of the basin. In this poster, an integrated work was [|correlation. The stratigraphic succession of the basin is represented by thick clastic deposits apart| || e s IF Y — N | =l
accomplished using the subsurface data to illustrate the complexity of from the carboniferous which have carbonates. The Lower Paleozoic succession is | | ™ |
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Figure-1: Main Basins in Libya, Location of the Area of current study within Murzuq Basin.
Source: Hallett, et. Al, 2016.
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The interpreted seismic data in the study area at the northern part of Murzuq basin have encountered one of the largest features generated as a result of the v Awaynat  Tiririne % Brak-Bin Haruj ,
“taconic unconformity”. These features are represented by paleotopographic highs and lows those occurred by deep erosion of thick clastic deposits at the end of 1 Trough N Depression onanimah Uplift — Dur Al Qussah Uplift Al Haruj
the Ordovician. During this time, Late Ordovician, North Africa and Arabian shield were subjected to glacial episode and dominated with glaciation processes. | Garqaf Arch . Trough Al Aswad
These processes were accompanied with tectonic instabilities and generated a regional polyphase unconformity. The glacial processes have taken place in the . .
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(Figures-3 to 10). The main trend of the Cambrian — Ordovician faults mapped in the study area and in the nearby areas is mainly NNW-SSE & NW-SE those 4 2| ¥ : = -
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of clastic have been deposited in the wide valleys. These deposits, known as Melaz Shugran and Mamuniyat Formations, represent glacial deposits of marine ! =
and fluvial dominated depositional setting (Figures-3 to 10). Glacial features have been observed and described from the borehole images in three studied wells \A
those were drilled in the incised glacial valley (i.e. paleolow area). The main glacial sedimentary features are represented by thick sequences of contorted units \ 1000m
as a result of rapid deposition, large conglomerates floating within finer sediments, bull’'s eye structures, sand injectites, etc. (Figure-9). ) I Kilometers
During Early Silurian, substantial ice melting with drifting of the continents have resulted in regional marine transgression in the whole of North Africa and Arabian ALGERIA 0 100
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subdivided into two main sequences as hot and cold shales with ab average thickness of 800 feet (240 meters). The Hot Shale refers to the lower most unit and 22"{0& Marar-Tiguentourine Akakus Hassawnah
represents the main source rock, while the upper unit known as Cold Shale which is the thickest and represent regional seal. The Hot Shale has been deposited
within the low areas of the paleotographic tectonic generated features which was deeper enough to accumulate thick sequence of glaptolitic units. This lateral Jadu Basin W CHAD Awaynat Wanin-Tahara Tanzuft Precambrian
distribution controls the petroleum system of the Ordovician in Murzuqg basin, where both Paleohighs (Middle Ordovician Hawaz Fromation) and Paleolows - , — _ _ _ _ _ _
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