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The Middle Jurassic Khatatba Formation, a source rock for 

hydrocarbons in Egypt's Matruh basin, was modeled using geological 

and geochemical data from the Apidose-1X well. The 1D basin 

modeling helps construct burial and thermal geo-histories and predict 

petroleum and expulsion timings. Using the straightforward cracking 

method of Sweeny and Burnham (1990), PetroMod-1D software created 

the burial history model of the Apidos-1X well.  The end of the 

Cretaceous to Early Tertiary to Late Paleocene (60–58 Ma ago) was 

characterized by a major uplifting phase due to tectonic inversion. The 

constructed models indicate that the Khatatba Formation entered the 

onset of oil generation in the Early Cretaceous period (115–116 Ma 

ago), while the onset of gas generation took place in the Oligocene 

period (22–24 Ma ago).  Cracking of oil to gas was observed in the 

Middle Jurassic source rock in the Apidos-1X well. The Matruh Basin 

includes all the elements of the petroleum system, with shale source 

rocks from the Middle Jurassic, sandstone reservoir rocks from the Early 

and Middle Jurassic, and seal rock from the Early Cretaceous. Oil 

generation, migration, and accumulation began in the Early Cretaceous, 

with hydrocarbons charging traps during rifting phases. The basin 

modeling results suggest that the Middle Jurassic source rock acts as an 

effective source rock, where a significant amount of petroleum is 

expected to be generated and expelled to nearby prospect reservoir rocks 

in the Matruh basin. 
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Introduction 

The Matruh Basin in Egypt's 

Western Desert contains numerous 

reservoirs that supply hydrocarbon-

producing fields. The Matruh Basin has 

around 23 billion barrels of oil 

equivalent and 3 trillion cubic feet of gas 

deposits. According to EOG's report 

(2023), the Khatatba Formation 

reservoirs in the Matruh Basin have been 

producing about 64 million cubic feet of 

natural gas per day. The primary 

hydrocarbon source rocks in the Matruh 

Basin during the Mesozoic era include 

the Khatatba Formation from the Middle 

Jurassic period, the Alam El Bueib 

Formation from the the Early Cretaceous 

time, and the "G" Member of the Abu 

Roash Formations from the Upper 

Cretaceous time. These findings have 

been documented by various researchers, 

including Meshref, (2000); Metwalli 

and Pigott, (2005); Shalaby et al., 

(2014). The studied area lies within the 

Matruh basin, which is part of the 

Khalda concession, in the northern 

Western Desert of Egypt. The origin 

generated hydrocarbons in Matruh Basin 

need to be studied in detail, in order to 

confirm its suitability for further 

petroleum exploration and development. 

The data set used herein is from the 

Apidos-1X well in the Matruh Basin, 

which lies between latitude 30
o 

55
\
 

26.179
\\
 N and longitude 27

o 
26

\
 27.081

\\ 

E
, 

as shown in Fig. (1). The main 

objective of this study of this study is to 

construct the burial and thermal maturity 

models of the studied Middle Jurassic 

Khatatba Formation source rocks in the 

Matruh Basin, north Western Desert 

simulate the timing of petroleum 

generation and expulsion, and evaluate 

the level of thermal maturity for these 

rocks in the Apidos-1X well within the 

Matruh Basin. This work was carried out 

using 1D PetroMod basin modeling. 

Geologic Setting  

The Matruh Basin is extending in 

the northeast and southwest directions of 

trending grabens. It formed during the 

Late Jurassic to Early Cretaceous period 

and is a part of the Unstable Shelf. The 

location is situated approximately within 

the coordinates of 26° and 27° 30' E 

longitude and 31° and 31° 17' N latitude 

(Fig. 1). The geological development of 

the basin is related to the tectonic 

processes that influenced the northern 

region of Egypt in the Mesozoic era 

(Dolson et al., 2001; Moustafa, 2008, 

2020). 
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Fig. (1): Location map of the Matruh Basin along with other Mesozoic basins in the North 

Western Desert of Egypt and location of the studied Apidode-1X well (Modified after EGPC, 

1992, Mansour et al., 2023). 

  

The subsidence of the Matruh Basin 

initiated in the Paleozoic era and had 

renewed activity during the middle 

Mesozoic Era, specifically the Jurassic 

epoch. In the Permo-Triassic period, the 

Matruh Basin was a component of a 

large continental basin called the 

Shushan-Matruh Basin (Avseth and 

Bachrac, 2005). In the Late Jurassic-

Early Cretaceous period, the process of 

separating northern Africa from Europe, 

known as Tethyan rifting, resulted in the 

formation of various rift basins, one of 

which is the Matruh Basin (Moustafa, 

2020). The early rifting phase during the 

Jurassic and Early Cretaceous led to the 

deposition of excellent source rocks in 

Matruh Basin, with TOC values up to 

10%. The Late Cretaceous-Early 

Paleocene inversion led to the 

development of NNE oriented folds, 

dissected by NW trending normal faults, 

which form excellent hydrocarbon traps. 

 Lithostratigraphy 

The sedimentary succession in the 

northern Western Desert, including the 

Matruh Basin, is divided into four 

primary depositional sequences (DSQ) 

(Fig.2). DSQ1 represents the primary 

regressive cycle of the Early-Middle 

Jurassic period, characterized by 

sediments of fluvial-lacustrine, deltaic, 

and shallow marine origin of Ras Qattara 
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and Khatatba formations. It was ended 

by a later marine transgression in the 

Late Jurassic, which deposited the thick 

carbonate section of Masajid Formation. 

DSQ2 corresponds to the primary 

regressive cycle of the Early-middle 

Cretaceous period, accumulating 

sediments from fluvio-deltaic and 

shallow marine environments. This cycle 

is represented by Alam El Bueib, 

Alamein, Dahab, Kharita, and Bahariya 

formations.DSQ3 is a significant 

transgression cycle during the Late 

Cretaceous, characterized by the 

deposition of open marine shale and 

carbonates of Abu Roash and Khoman 

formations. DSQ4 is a significant 

transgression cycle during the Late 

Paleogene and Early Neogene periods, 

involving the deposition of open marine 

shales and carbonates due to Miocene 

regional folding and basin inversion in 

northern Egypt (Sultan and Halim 

1988; Moustafa, 2002). 

  

 

Fig. (2): Stratigraphic column of the Matruh Basin, North Western Desert, Egypt, showing 4 

main depositional sequences with the lithology, age, depositional environments, and petroleum 

system elements of the formations Modified after Aram et al., 1988; EGPC, 1992) 

 

 

 Materials and Methods: 

The data includes composite logs 

and electric well logs from Apidos-1X-

well in southern Matruh Bain, and Rock 

Eval data for 14 cutting samples, with 

measured vitrinite reflectance. The 

Composite log provided the depths, 

thicknesses, and names of the subsurface 

studied formations needed for the 

construction of the 1-D burial history 



 

175 Burial and thermal history simulation of the Middle Jurassic source rocks in Matruh basin, north Western Desert, Egypt 

e 

models (Waples, 1985). The time of 

deposition of each lithostratigraphic unit 

is also included to calculate the rate of 

subsidence and sedimentation 

throughout the basin geologic history 

(Table 1). The electric well logs 

provided the bottom hole temperature 

(BHT) that were used in calculating the 

geothermal gradient (Table 2). The BHT 

is corrected by the simple correction 

method using the time since circulation 

(Waples et al., 2004). A number of 14 

shale samples in Apidose-1X-well were 

subjected to Rock-Eval pyrolysis 

analyses, where the hydrogen index (HI), 

total organic carbon (TOC), and kerogen 

type are important input parameters for 

calculating maturities and hydrocarbon 

expulsion in a 1D-Basin Model 

(Fagelnour et al., 2019). These samples 

were obtained from Zahra and Safa 

members of the Khatatba Formation. 

The vitrinite reflectance (Ro) was 

calculated from the measured maximum 

temperature (Tmax) of the pyrolized 

samples calibrated with the measured 

vitrinite sample. Moreover, both the 

geothermal gradient and vitrinite 

reflectance were used for calibrating the 

burial history models and assuming the 

right heat flow needed for source rock 

maturation in the studied well (Abd El 

Gawad et al., 2019). The PetroMod-1D 

software was used for burial history 

construction and model calibration.  

 Boundary conditions and model 

calibration 

The boundary conditions that are 

needed for constructing a 1D basin 

model include the sediment-water 

interface temperature at the top of the 

model and the paleo-heat flow at the 

bottom (Ahmed, 2008). The tentative 

paleowater depth is based on 

palynological and foraminiferal analysis 

of ditch samples for the Cretaceous age 

(Abd El Kireem et al., 1996; Ahmed, 

2008). Sediment-water interface 

temperature depends on water depth and 

paleolatitude, synthesized after Wygrala 

(1989). The basal heat flow values are 

specified for each geologic event using 

the known plate tectonic framework and 

crustal evolution models (Allen and 

Allen, 1990, 2005). 

Basin modeling of Matruh Basin 

Matruh Basin lies in the 

northwestern part of the Western Desert 

and has a NNE-SSW orientation. The 

basin shows an early rifting phase during 

the Jurassic and Early Cretaceous when 

Jurassic and Lower Cretaceous source 

rocks were deposited, with total organic 

carbon (TOC) up to 5% (Moustafa, 

2008). The basin was inverted in Late 

Cretaceous-Late Paleocene time leading 

to the development of NNE oriented 

fault-propagation folds dissected by 

NW-oriented normal faults (Bevan and 
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Moustafa, 2012). These folds form 

excellent hydrocarbon traps as in Matruh, 

Apidose Field. Matruh Basin is 

considered as one of Early Mesozoic 

(Tethyan) rifting phase formed rift 

basins oriented NE-SW to ENE-WSW 

affecting mainly the northern part of 

Egypt due to opening of the Neotethys 

and divergence between the Afro-

Arabian and Eurasian Plates (Moustafa, 

2020). The modeling of Matruh Basin is 

performed by building 1D-burial history 

models for Apidos-1X well. The 1D-

burial model shows the subsidence 

history, sedimentation rate, maturation 

and time of hydrocarbon generation at 

the well location, and also gives 

profitable information about the basin 

history (Waples 1985; Younes 2006; 

Khaled et al., 2014).  

 

 

Table (1): Tops, Bottoms, Thicknesses and Ages of the modeled subsurface units in Apidos-1X 

well, Matruh Basin. (AEB, BAH, AR) refer to Alam El Bueib, Baharyia, and Abu Roash 

formations respectively 
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Table (2): Corrected bottom hole temperature (BHT) and the calculated temperature gradients 

 

Hydrocarbon expulsion modeling of 

Matrouh Basin 

The amount of hydrocarbon 

generated and expelled (oil and gas) was 

evaluated based on the transformation 

ratio (TR) and kerogen type (Abdel 

Gawad et al., 2019). The transformation 

ratio is defined as the ratio of the amount 

of generated hydrocarbons to the total 

amount of hydrocarbons that the kerogen 

is capable to generate. The 

transformation ratios increase with 

increasing maturity and were used to 

predict the timing of petroleum 

generation and expulsion (Waples, 

1985). The transformation ratio (TR) or 

the production index (PI) is calculated 

from the following equation: TR (PI) = 

S1/ (S1+S2)   (Waples, 1985) Where:  

S1: free or distillable hydrocarbons 

which are available for migration 

(generated by pyrolysis of kerogen at 

temperature above 250˚C). It is 

measured by milligram hydrocarbons/ 

gm. of rock. 

S2: hydrocarbons generated from 

kerogen upon pyrolysis, generated at 

maximum temperature (420- 460 ˚C). It 

is measured by milligram hydrocarbons/ 

gm. of rock.  

Boundary conditions of Apidos-1X 

well  

The boundary conditions of Apidos-1X 

well are presented in Fig. (3). The oldest 

paleowater depth recorded 98 ft. during 

the Late Triassic (212 Ma ago) in the 

north Western Desert sedimentary basins 

(Fig. 3a). The maximum paleowater 

depth (1986 ft.) was recorded by the end 

of the Cretaceous (69.1 Ma ago), while 

the north Western Desert was uplifted 

from the Paleocene and recorded zero ft. 

of water depth in recent times. The 

sediment-water interface temperature 

(SWIT) is estimated based on the 

paleowater depth and the current 

geographic latitude, which is 30˚ to the 

north. The SWIT (Fig. 3b) was at its 

maximum (84.2˚F) in the Late Triassic 

Age (212 Ma ago) and recorded its 

minimum value (58.51˚F) by the end of 

the Cretaceous Age (69.1 Ma ago). The 

boundary conditions of Apidos-1X well 

are presented in Fig. (3). The oldest 

paleowater depth recorded 98 ft. during 
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the Late Triassic (212 Ma ago) in the 

north Western Desert sedimentary basins 

(Fig. 3a). The maximum paleowater 

depth (1986 ft.) was recorded by the end 

of the Cretaceous (69.1 Ma ago), while 

the north Western Desert was uplifted 

from the Paleocene and recorded zero ft. 

of water depth in recent times. The 

sediment-water interface temperature 

(SWIT) is estimated based on the 

paleowater depth and the current 

geographic latitude, which is 30˚ to the 

north. The SWIT (Fig. 3b) was at its 

maximum (84.2˚F) in the Late Triassic 

Age (212 Ma ago) and recorded its 

minimum value (58.51˚F) by the end of 

the Cretaceous Age (69.1 Ma ago).

 
Fig. (3): The boundary conditions for Apidos-1x well: (a) Paleowater depth, (b) Sediment water 

interface temperature, (c) Heat flow 

The average heat flow of different rift 

basins in the north Western Desert 

ranges between 50 and 70[mW/m^2] 

according to different authors 

(Bosworth et al., 2015; Abd El Gawad 

et al., 2019; Fagelnour et al., 2019; 

Bosworth and Tari, 2021). The 

assumed heat flow value in this study 

ranges between 50 and 60 [mW/m^2] as 

shown in Fig.(3c), which is characteristic 

of most rift basins around the world 

(Allen and Allen 2005). The assumed 

heat flow value is calibrated by the 

measured vitrinite reflectance and the 
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calculated geothermal gradient for the 

modeled well (Shalaby et al., 2008; 

Abd El Gawad et al., 2019; Edress et 

al., 2021).  Both the vitrinite reflectance 

and geothermal gradient values are 

coincident and show a gradual increase 

with depth and burial, unless the vitrinite 

reflectance values are modified by uplift 

and erosion during the geologic history 

(Suggate 1998). The calculated maturity 

and temperature gradient profiles of the 

Apidos-1X well are shown in Figure 4. 

The vitrinite reflectance (Ro) is 

calculated from the maximum 

temperature (Tmax) obtained from the 

pyrolysis of Zahra, Upper Safa, Kabrit, 

and Lower Safa samples.  

Vitrinite reflectance and temperature 

model  

Although the calculated (Ro) in 

Apidos-1X well (Fig. 5a) is scattered 

around the calculated maturity profile, 

the calculated temperature gradient 

shows a good match with the 

temperature gradient values measured 

from BHT (Fig. 5b) which indicates that 

the model is thermally well calibrated. 

Both the maturity and temperature 

gradient curves are gradually increasing 

with the increased depth of burial, and 

this is important for organic matter 

transformation into hydrocarbons 

through time (Galhom et al., 2022). 

 Fig. (4): (a) The calculated (solid line) and measured (+) vitrinite reflectance, and (b) the 

calculated and measured temperature gradient for Apidos-1X well. 
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Sedimentation and subsidence rate 

The deposition of sediments in a basin is 

caused by the interplay between the pace 

at which the basin subsides, the amount 

of material flowing into it, and the height 

of the water column (Allen and Allen, 

1990, 2005). The sedimentation rate can 

be determined by monitoring the 

accumulation of sedimentary layers 

during a specific time period, while 

accounting for erosion and non-

deposition events. The geologic 

succession in the north Western Desert is 

categorized into four significant 

depositional cycles, with each cycle 

being terminated by a substantial 

maritime transgression (Sultan and 

Halim, 1988). The sedimentation rate 

analysis of Apidos-1X well (Fig. 5) 

indicates that the initial cycle began with 

Jurassic rifting and resulted in the 

accumulation of shales, sandstones, and 

siltstones from the Safa and Zahra 

members. The Upper Safa member 

exhibited the highest sedimentation rate, 

reaching approximately 300 ft./Ma. The 

reason for this is that during the 

beginning of the rift, the rate at which 

sediment is deposited is high, which 

causes the rate of subsidence to increase. 

At the base of the sedimentary basin, 

shales are the primary rocks that serve as 

a source for the hydrocarbon (Bosworth 

et al., 2015). The deposition of the Late 

Jurassic Masajid Formation, consisting 

of transgression marine limestone, 

marked the end of this cycle (Keeley et 

al., 1990). The second cycle commenced 

during the Early Cretaceous period with 

the sedimentation of Alam El Bueib 

(AEB) clastic rocks. It ended with the 

deposition of the Alamein Formation 

carbonates, which occurred as a result of 

a high stand sea level, and was deposited, 

in shallow marine “inner shelf” settings. 

The highest reported sedimentation rate 

in this cycle is approximately 180 feet 

per million years, during which the 

process of rifting and subsidence 

persisted with a sedimentation rate lower 

than that during the initial stage of rift 

formation (Fig. 5). The third cycle began 

during a significant period of geological 

activity known as major rifting in the 

Late Cretaceous Time. During this time, 

the water depth reached its maximum 

level, reaching up to 1880 feet. As a 

result, the deep marine shales and 

limestones of the Abu Roash Formation 

were deposited. The highest 

sedimentation rate was seen through the 

deposition of Abu Roash G and F (AR 

F-G) members (reaching up to 580 

ft./Ma) that occurred during the 

commencement of the rift (see Fig.5). 

The final sedimentary cycle took place 

during the Paleocene-Oligocene Time 

and resulted in the deposition of 
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limestones and shales from the 

Apollonia and Dabaa formations. These 

formations exhibit the lowest known 

rates of sedimentation in the studied well, 

reaching up to 45 feet per million years. 

 

 

Fig.(5): The sedimentation rate of Apidos-1X well. 

 

Burial and maturity history modeling 

The burial history models of the Apidos-

1X well were created using the 

PetroMod-1D software, which employed 

the Sweeny and Burnham (1990) easy 

cracking approach. The model, as shown 

in Figure 6, suggests the occurrence of 

two primary rifting stages. The first 

phase took place during the Middle 

Jurassic period approximately 173-170 

million years ago, while the second 

phase occurred in the Late Cretaceous 

period around 93-92 million years ago. 

During the transition from the 

Cretaceous to Late Paleocene Time, 

approximately 60-58 million years ago, 

there was a significant period of uplift 

caused by tectonic inversion. During the 

initial stage of tectonic subsidence 

caused by Jurassic rifting, the basin 

exhibited a fluvial, near-shore to shallow 

marine environment with a water depth 

of around 100-200 ft. Sediments such as 

fluvial sandstones, siltstones, and 

shallow marine shales and limestones 

were deposited in this setting. The 

presence of shale source rocks in the 
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Zahra and Lower Safa members, as well 

as sandstone reservoir rocks in the Upper 

Safa Member, is clearly indicated in Fig. 

(6). The process of subsidence persisted 

throughout the Early Cretaceous period. 

This was marked by the accumulation of 

fluvial sediments in the Alam EL Bueib 

Formation, namely during the Early 

Cretaceous time. These sediments were 

intercalated by alternating layers of 

shallow marine shales and carbonate 

deposition, forming repeating cycles 

(Fagelnour et al., 2018). Subsequently, 

the carbonates of the Aptian Alamein 

Formation are deposited, along with the 

marine shales and siltstones of the 

Dahab Formation, and the river 

sandstones of the Kharita Formation 

(EGPC 1992; Schlumberger 1995). 

The end of the Early Cretaceous period 

was marked by a moderate uplift and 

erosion in the stratigraphic section and 

the formation of the Cenomanian 

Baharyia Formation during the Late 

Cretaceous. This formation consisted of 

clay-rich sandstones and siltstones that 

were produced in a coastal to shallow 

marine environment (Abd El Fattah et 

al., 2018). In the Late Cretaceous period, 

there was a significant increase in the 

subsidence and accumulation of 

sediment in a deep marine environment, 

with water depths ranging from around 

1500 to 1880 feet (Fig. 6). This resulted 

in the formation of deep marine 

limestones and shales known as the Abu 

Roash Formation. 

 

 

Fig. (6): The burial history of Apidos-1X well. 



The end of the Cretaceous-Early 

Paleocene was characterized by regional 

unconformity in the north Western 

Desert of Egypt due to uplift and erosion, 

followed by the deposition of limestones 

from the Apollonia Formation, shales 

from the Dabaa Formation, and 

sandstones from the Moghra Formation. 

The whole cycle ended with the 

deposition of the great limestone plateau 

of the Marmarica Formation, which 

covers most of the north Western Desert 

of Egypt (Sultan and Halim 1988; Said 

1990). These phases of tectonic 

subsidence and inversion are responsible 

for the deposition of the main reservoir 

and source rocks and the formation of 

structural traps that originated during the 

Mesozoic period in the Matruh Basin. As 

a result of deposition, burial, and 

increasing pressure and temperature with 

the depth of the source rocks, organic 

matter (OM) is transformed into oil 

and/or gas (Tissot and Welte 1984; 

Hunt 1995). 

 Expulsion modeling 

 Expulsion is modeled to start at a 

transformation ratio (TR) of 10%. 

Expelled early oil, peak oil, and late oil 

windows are defined at TRs ranging 

from 10 to 25%, 25 to 50%, and 50 to 

80%, respectively. More than 80% 

include the beginning of cracking oil to 

gas, with the cracking to gas ending with 

a TR of 99% (Hantschel et al., 2009; 

Hakimi et al., 2018). Kerogen type, 

total organic carbon (TOC%), and 

hydrogen index (HI) for the studied 

Zahra and Lower Safa shale source rocks 

are listed in Table 3. The hydrocarbon 

generation and expulsion histories based 

on the calculated TR and modeled Ro of 

the source rocks in the studied well, 

Apidos-1X, is shown in Table 4 and Fig. 

(7). For Zahra member source rock shale, 

the first stage of hydrocarbon generation 

of Zahra shale in the Apidos-1x well 

occurred during the Late Cretaceous at 

93–90 my. This stage is the early phase 

of oil generation without any expulsion. 

The TR of Zahra shale varied from 10 to 

25% during this stage, with a computed 

Vitrinite reflectance (Ro) of 0.68–0.73%. 

The second stage (90–86 my) at Late 

Cretaceous is the main phase of the oil 

generation with TR 25 to 50% and 

calculated Ro 0.73–0.78. The third stage 

is the late oil stage, with TR 50 to 80% 

and Ro 0.78 to 0.85 at Late Cretaceous 

to Paleocene (86 to 56 my). The fourth 

stage is the cracking of oil to gas with 

TR from 80 to 100% and Ro from 0.85 

to 1.09 % in Paleocene to Recent time 

(56-0 my) (Table 4 and Fig. 7). 
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Table (3): Kerogen type, total organic carbon (TOC %), and hydrogen index (HI) for the 

studied Zahra and Lower Safa shale source rocks in Apidos-1X well 

 
 

 

Table (4): The calculated TR and modeled Ro of the source rocks in Apidos-1X well. 

 

For the Lower Safa member, the first 

stage of hydrocarbon generation of 

Lower Safa shale in Apidos-1x well 

occurred during the Early to Late 

Cretaceous at 112–98 my. This stage is 

the early phase of oil generation 

without any expulsion. The TR of 

Lower Safa shale varied from 10 to 

25% during this stage, with a computed 

Vitrinite reflectance (Ro) of 0.67–

0.73%. The second stage (98–92 my) at 

Late Cretaceous is the main phase of 

the oil generation with TR 25 to 50% 

and calculated Ro 0.73–0.78. The third 

stage is the late oil stage, with TR 50 to 

80% and Ro 0.78 to 0.88 at Late 

Cretaceous (92 to 87 my). The fourth 

stage is the cracking of oil to gas with 

TR from 80 to 100% and Ro from 0.88 

to 1.27 % in Late Cretaceous to Recent 

time (87–0 m) (Table 4 and Fig. 7). 

 

 

 



 
Fig. (7): (a) Transformation ratio and vitrinite reflectance versus time, Zahra Shales, (b) 

Transformation ratio and vitrinite reflectance versus time, Lower Safa Shales, (c) Evolution 

of the transformation ratio with age, Apidos-1X well. 

 

Based on the previously constructed 

burial history models in (Fig.5) the 

onset and depth of main oil generation 

(Ro% 0.7-1) and wet gas generation 

(Ro% 1.3-2) are summarized in Table 5. 

The onset of oil generation occurred in 

the Early Cretaceous time (115-116 Ma 

ago), while the onset of gas generation 

happened in the Oligocene time (22-24 

Ma ago). On the other hand, the depth 

of main oil window is located on depth 

9650 to 10050 ft., and that of wet gas 

window is located at depth from 15550 

to 16000 ft. 



 

Table (5): The onset and depth of main oil generation (Ro% 0.7-1) and wet gas generation 

(Ro% 1.3-2). 

 
 

Peroleum system of Matruh Basin 

The petroleum system includes all 

elements of petroleum generation and 

accumulation in a basin (Walters, 

2006). These elements include source 

rocks, reservoir rocks, and seal rocks, 

geological structures forming 

petroleum traps, and faults that act as 

conduits for hydrocarbons’ migration 

(Peters and Cassa, 1994). The 

petroleum system events chart for the 

Apidos-1X well is shown in (Fig. 8).  

The well includes the elements of the 

petroleum system in the Matruh Basin, 

and the timing of these elements is 

important for the entrapment of 

generated hydrocarbons. The shale 

source rocks were deposited in the 

Middle Jurassic (175–163 Ma ago) 

and include Zahra and Lower Safa 

members. The sandstone reservoir 

rocks of the Ras Qattara Formation, 

Upper Safa, and AEB-6 members 

have been deposited in the Early and 

Middle Jurassic and Early Cretaceous, 

respectively (200–140 Ma ago) 

(Bosworth et al., 2015). 

 

Fig. (8): The petroleum system events chart of Apidos-1X well 
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Shales and siltstones of the AEB-5 

Member act as the main seal rock and 

were deposited in the Early Cretaceous 

(140–135 Ma ago). The main structural 

traps formed in the Jurassic–Early 

Cretaceous period (180-140 Ma ago), 

and the onset of oil generation, 

migration, and accumulation started in 

the Early Cretaceous period (116–115 

Ma ago) (Moustafa 2008, 2020). The 

traps formed during the Jurassic and 

Cretaceous rifting phases of the Matruh 

Basin were later charged by petroleum 

through migration and accumulation, 

which is characteristic of all Mesozoic 

rift basins in the north Western Desert 

of Egypt (Taha 1992).  

Summary and conclusion  

Available geological and geochemical 

data from the Apidos-1X well have 

been used to construct 1-D burial 

history models in order to study 

tectonic events, petroleum generation, 

and entrapment in the Matruh Basin. 

The assumed heat flow value in this 

study ranges between 50 and 60 

[mW/m^2], which is characteristic of 

most rift basins around the world. The 

calculated (Ro%) shows a good match 

with the calculated maturity curve, and 

the calculated temperature gradient 

coincides with that measured from BHT, 

where the models are thermally well 

calibrated. The sedimentation rate 

models of the well show four major 

depositional cycles, each of which ends 

with a marine transgression. Two 

maximum sedimentation rates occurred: 

one in the first cycle (Jurassic rifting) 

and the other in the third cycle (Early 

Cretaceous rifting). The maximum 

sedimentation occurred during rift 

initiation, where source rocks were 

accumulated at the base (i.e., Zahra, 

Lower Safa, and AR-F1-G members). 

The constructed burial history models 

showed that the onset of oil generation 

occurred in the Early Cretaceous period 

(115–116 Ma ago), while the onset of 

gas generation happened in the 

Oligocene period (22–24 Ma ago). On 

the other hand, the depth of the main oil 

window is located at 9650 to 10050 ft., 

and that of the wet gas window is 

located at 15550 to 16000 ft. The 

Matruh Basin includes all the elements 

of the petroleum system, where the 

shale source rocks were deposited in 

the Middle Jurassic (175–163 Ma ago) 

and include Zahra and Lower Safa 

members. The sandstone reservoir 

rocks of the Ras Qattara Formation, 

Upper Safa, and AEB-6 members have 

been deposited in the Early and Middle 

Jurassic and Early Cretaceous, 

respectively (200–140 Ma ago). The 

shales and siltstones of the AEB-5 

Member act as the main seal rock and 
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were deposited in the Early Cretaceous 

(140–135 Ma ago). The main structural 

traps formed in the Jurassic–Early 

Cretaceous period (180-140 Ma ago), 

and the onset of oil generation, 

migration, and accumulation started in 

the Early Cretaceous period (116–115 

Ma ago). Hydrocarbon later charged the 

traps created during the Matruh Basin's 

Jurassic and Cretaceous rifting phases 

through migration and accumulation. 
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الجوراسً الأوسط بحوض هطروح شوال الصحراء  الحراري لصخور الوصذرضج نالو تارٌخ الذفنهحاكاة 

 الغربٍت، هصر

 هحوذ فج النور** ولاء عواد على* ، د. د.

 ، هصر55555قسن جٍولوجٍا البترول، كلٍت علوم البترول والتعذٌن، جاهعت هطروح، هطروح،  *

 هصرللبترول، القاهرة،  ةلذاشركت خ **  

ًصدز نههُدزوكسثىَبد فٍ ان ىزصخوانري َُؼزجس، (انجىزاسٍ الأوسط)انخطبطجخ   ركىٍَ ًَرجخَزُبول انجحش 

. X)1-أثُدوض(فٍ يصس، ثبسزخداو انجُبَبد انجُىنىجُخ وانجُىكًُُبئُخ يٍ ثئسثبنصحساء انغسثُخ حىض يطسوح 

ثبسزخداو طسَقخ انزكسُس انجسُطخ انزٍ  PetroMod-1Dرى إَشبء ًَىذج ربزَخ اندفٍ نجئس ثىاسطخ ثسَبيج 

ندفٍ ارىازَخ  اسزُزبجهحىض فٍ نالأثؼبي  خحبيَالأًُرجخ انرسبػد و (.1991) ػبو اسزخديهب سىٍَُ وثىزَهبو

حدي وقد . اَزقبنه يٍ صخىز انًصدز انً صخىز انخصاٌ انجزسونًانُفط ورخهُق وانحسازح، وانزُجؤ ثزىقُذ 

يهُىٌ سُخ يضذ( والأخسي  171-171دح فٍ انؼصس انجىزاسٍ الأوسط )قجم انًُىذج يسحهزٍُ نهزصدع، واح

يؼدنٍُ نهزسسُت. رًُصد َهبَخ انؼصس أػهً سُخ يضذ(، يغ  99-91فٍ أواخس انؼصس انطجبشُسٌ )قجم 

نهًزكىَبد  كجُسح زفغيهُىٌ سُخ يضذ( ثًسحهخ  35إنً  41انًجكس )يُر  انجبنُىسٍُُانطجبشُسٌ إنً انؼصس 

زكىٌ انخطبطجخ يخم ثداَخ ركىٍَ انُفط فٍ يرشُس انًُبذج انًجُُخ إنً أٌ وىٍَ. ثسجت الاَقلاة انزكز ُخ جانجُىنى

يهُىٌ سُخ يضذ(، فٍ حٍُ أٌ ثداَخ رىنُد انغبش حدصذ فٍ فزسح  114-113انؼصس انطجبشُسٌ انًجكس )قجم 

نً غبش فٍ انصخىز انًصدزَخ ركسُس انُفط إاَه حدس يهُىٌ سُخ يضذ(. ونىحظ  92-99الأونُجىسٍُ )قجم 

 . X)1-)أثُدوضنهؼصس انجىزاسٍ الأوسط فٍ ثئس 

َشزًم حىض يطسوح ػهً جًُغ ػُبصس انُظبو انجزسونٍ، يغ صخىز يصدز انصخس انصَزٍ يٍ انؼصس 

، الاوسطيٍ انؼصس انجىزاسٍ انًجكس وا)انخصاٌ انجزسونً( انجىزاسٍ الأوسط، وصخىز انحجس انسيهٍ 

يٍ انؼصس انطجبشُسٌ انًجكس. ثدأ رىنُد انُفط وهجسره ورساكًه فٍ أوائم )انغُس َفبذح(  صخسينغطبء اوصخىز ان

 رهبجس نهًصُدح انجزسونُخ يٍ خلال انفىانق انزٍ حدصذ فٍ ثداَخانؼصس انطجبشُسٌ، حُش كبَذ انهُدزوكسثىَبد 

ٌ صخىز انًصدز إنً أ 1Xيطسوح فٍ يىقغ انجئس اثُدوض يساحم انزصدع. رشُس َزبئج ًَرجخ حىض 

 اطلاقهبانجىزاسٍ الأوسط رؼًم كصخىز يصدز فؼبنخ، حُش يٍ انًزىقغ أٌ َزى رىنُد كًُخ كجُسح يٍ انجزسول و

 إنً صخىز انخصاٌ انًحزًهخ انقسَجخ فٍ حىض يطسوح.

 


