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ABSTRACT 
 
 Channel fill complexes are recognized from their discontinuous areal extent, especially in the depositional 
strike dimension.  This discontinuity translates into a limited ability to correlate channel fill sands to any great 
extent using wireline logs.  In addition, channels mapped on seismic data often display a sinuous to linear 
relationship in map view, and a somewhat amalgamated to shingled relationship on vertical profiles.  Internal 
fills of channel complexes are quite variable, depending on a variety of factors including depositional setting, 
sediment load, and local gradients.  Prediction of fill types is often difficult, because the event responsible for 
channel incision is commonly independent of the process responsible for the channel fill and therefore the need 
to apply seismic attributes techniques to identify the channel sand in the study area. 
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Introduction  
 
 The North Abu Qir offshore gas field is located about 55Km northeast of Alexandria and approximately 20 
km north of the town of Abu Qir. The field is isolated from the main Abu Qir structure by a major E-W fault 
with a throw of approximately 5000ft Figure (1). The study and interpretation of seismic attributes give some 
qualitative information of the geometry and the physical parameters of the subsurface. It has been noted that the 
amplitude content of the seismic data is the principal factor for the determination of physical parameters, such as 
the acoustic impedance, reflection coefficients, velocities, absorption etc. and knowledge so it will give us a 
perception of the best places to drill wells and lead to the development of the region in terms of exploration and 
development to increase production (Schlumberger 1995). 
 
Geological setting: 
 
 The lithofacies stratigraphy of the Nile Delta is much different from that adapted for the outcrops around it. 
On the basis of an extensive survey of borehole (Rizzini et, al. 1978 and Gondwana 1988), it has been proposed 
that the clastic sediments of the Nile Delta can be grouped into three sedimentary cycles: a Miocene cycle, a 
Plio-Pleistocene cycle and a Holocene cycle. The section is relatively uniform over the whole Nile Delta. This 
thick clastic package, which may exceed 20,000 ft. in thickness overlays Paleogene carbonate and clastics. The 
main control on sedimentation in the Nile Delta area during the Neogene and Quaternary were:-  
1) The establishment of the Nile River in its current northward-flowing position. 
2) The Messenian desiccation crises. 
Tectonic also played an important control on sedimentation: 
 Firstly, a pronounced Hinge line, affecting both Miocene and Pre-Miocene deposition, extends E-W across 
the Mid-Delta, dividing it into the south Delta area and north Delta embayment. 
 Secondly, it is probable that the NW-SE faulting associate with the tectonics activity in the Gulf of Suez 
region affected the area during the Miocene. 
 Thirdly, large scale E-W growth faults have developed as a result of sediment loading through the buildup 
of the Delta sequence during the Plio-Pleistocene time. The startigraphic framework of Abu Qir offshore area 
was achieved by the accurate identification of the rock units. The litho-stratigraphy of the field section is very 
similar to that, in Abu Qir field where it consists of Moghra, Sidi Salem, Abu Madi, Kafr El-Sheikh, El-
Wastani, Baltim, Belqas and Mit Ghamr formations Figure  (2). 
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Fig. 1: A Location map showing the studied seismic and wells data. 
 
Structure Setting: 
 
 The Nile Delta basin is an integrated tectonic province within the regional tectonic Framework of the 
northern Egypt. The structure elements of Abu Qir area have been studied as a part of the Nile Delta By many 
authors from past to recent respectively as follow: 
 Said (1962); Reported that the origin of the Proto Nile Delta is largely a product of tectonic processes rather 
than a consequence of sediment loading of the lithosphere. 
 Shata and El-Fayoumy (1970); Studied the structure of the Nile Delta and subdivided the area into the 
following Three structural provinces: 
a) Southern province which is characterized by relatively thin sedimentary cover and by the development of a 
“graben like structure”.  
This constitutes a part of an up wrap zone and is bounded on the northern slide by the NE. fault. 
b) Central province, which coincides with the central portion of a main down wrap zone. It is more of a 
synclinorium feature and is bounded on the northern side by major thrust fault in the NE. direction 
(hypothetical). 
c) Northern Province, which marks the edge of another up wrap zone and is typified by major folds.  
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Fig. 2: Generalized stratigraphic column of the offshore North-eastern part of the Nile Delta (Badri et al., 2000). 
 
 Shata and El-Fayoumy (1970);Showed that the northern regional structure of the Nile Delta is a portion of a 
major down wrap zone characterizing in the unstable shelf region of north Egypt this down wrap zone is 
affected by faulting which is present particularly in the southern portion. Towards the northern edge of this 
down wrap zone, thrust faulting striking the NE. direction dominant.  
 AbuAl-Izz (1972); Concluded that, about 5000 km²of deposits were accumulated at the outlet of the Nile 
which is considered as a heavy weight that may cause crystal movements in & under the Delta. He add that, this 
tectonic effect will certainly increased toward the northern part of the delta causing the formations of some 
distributors which may intern, initiate some kind of seismic activities in this part and then invasion of the sea 
into the Delta. 
 Said (1973);Concluded that, post Eocene / Pre-Miocene age fault running E-W approximately Along 
latitude 31N, cuts the Nile Delta into two blocks and the westward continuation of this fault an echelon controls 
the shore of Mediterranean up to the Egyptian-Libyan border. He also concluded that the Nile Delta is an old 
feature which started to build by the advent of the Upper Pliocene and took its form by the beginning of the 
Pleistocene.  
 Said (1981); Suggested that, tectonics provide an important control of sedimentation in the Nile Delta areas 
as follow: Firstly, pronounced Hinge Line, affecting both Miocene and Pre-Miocene deposition extends E-W 
across the mid-delta diving it into the South Delta area and North Delta embayment. Secondly, it is probable 
that the NW-SE faulting, associated with the tectonic activity in the Gulf of Suez region affected the area during 
the Miocene. Thirdly, the large scale E-W growth faults, has developed as a result of sediment loading through 
the build-up of Delta sequences during the Plio-Pleistocene.  He also added that the Hinge zone of E-W faults 
are active up to the very recent time. It is considered as an important geological feature, which played a very 
important role in the overall stratigraphic and tectonic evolution of the Nile Delta area. 
 Meshref (1982); Deduced that the northern Egypt including Nile Delta seems to be affected by the 
following three main tectonic events: 
a) The oldest (Paleozoic-Tertiary) that produced N-W trending faults. 
b) The second event (Cretaceous) that produced N-E (Syrian Arc) trending structures. 
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c) The third tectonics event (Late Eocene-Early Oligocene) that produced E-W, NNW (Suez) and NNE 
(Aqaba) trending structures. 
 Sarhan (1996); Studied the structure setting and trapping mechanism of the north Nile Delta. He concluded 
that, the north Nile Delta Basin is structurally controlled by the following three main fault trends: 
a) NW-SE fault trend (Gulf of Suez oblique). 
b) NE-SW fault trend (Aqaba oblique). 
c) E-W to W-NW fault trend (parallel to the Hinge zone). 
The interplay of these three main fault trends builds up the overall tectonic framework of the north Nile Delta 
Basin. 
 Abdel-Aal, et. al (2001);Studied the tectonic evolution of the Nile Delta and concluded that, the Mesozoic 
through Tertiary tectonic history of northern Egypt had significant effect on the formation of the present Nile 
Delta. He added that six major structural trends delineate the present Nile Delta . 
a) EW Neogene Hinge Line. 
b) NE Rosetta fault trend. 
c) NW Temsah structure trend. 
d) NW Red Sea-Gulf of Suez fault trend. 
e) EW Abu Qir fault trend. 
f)  Minor NS Baltim fault trend. 
 
1-Seismic Intrpretation: 
 
 First, the seismic data was examined independently from the wells. Synthetic seismogram are used to define 
the exact time for the depositional horizons of interest in the seismic. Synthetic seismogram, that is a theoretical 
seismic trace, can be generated from sonic and density logs acquired for some of the well in the study area. 
Having selected the best fitting synthetic trace, lay it on the section. Then mark the formation tops on the section 
Figure (3). You will take off point to continue picking the section. Synthetic seismogram offers the following 
benefits: gives the interpreter confidence in horizon picking, correlation, and time-depth relationship and allows 
interpreter to identify multiples in the seismic data.  

 
 
Fig. 3: Synthetic seismogram created for theNAF-2 well to the north Abu Qir area establish the seismic 

character of the different zones (Kafr EL Sheikh, top of Abu Madi, Base of Abu Madi and Moghra.  
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 Thus a second, constructed structure maps to detect the direction faults trend in the study area the main 
faults trend are EW Neogene Hinge Line, NE Rosetta fault trend, NW Temsah structure trend, and EW Abu Qir 
fault trend show that in Figure (4 a,b and c) structure map based on the formation from ( Moghra, Abu Madi and 
Kafr El Sheikh). The study area were formed the basin at North and Northeast and structure at E-W trend  and 
NE-SE are formed at up thrown side three way dip closure  drilled all wells and some of them were dry( NAF-2, 
NAF-101 and NQ-2) and another wells produced at the main target reservoir Abu Madi (sand)( NQ-7, NAF-3 
and NAF-1). 
 

 

 

 
 
Fig. 4 a,b and c: Time structure maps on top Moghra, Abu Madi and Kafr El Sheikh) .The maps show the main 

faults trend (NW-SE, NE-SW and E -W )and the basin mainly trend at the Northern part of the 
study area. 
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2-Leads And Prospect (Structure Trap): 
 
 Based on 3D seismic and wells data the main target Abu Madi reservoir were found to be dry and 
producing wells from this point structural maps were constructed at level (Abu Madi, L. Abu Madi and Sidi 
Salem and Moghra) were formed four way dip closure show that at seismic data in Figure (5) and time structure 
map at Figure(6) and calculate Reserves and Risk evaluation at table (1) from formula(1) and maximum closure 
at Moghra (6 km2), Sidi Salem( maximum closure 4 km2) and maximum closure at Abu Madi (1.6km2)   
 

 

 
 
Fig. 5: Showing seismic section at new lead at top Abu Madi, Sidi Salem and Moghra the horizons formed roll 

over anticline.  
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Fig. 6: Time structure maps at top Abu Madi, Sidi Salem and Moghra formations showing four way dip closure 

at this levels. 
 
 
GIIP= GRV*CORRECTION FACTOR* NET TO GROSS* POROSITY*GAS SATURATION* 
1/B0………………………………………………. (1) 
 
 Using this equation we can calculate Gas initially in place for each reservoir  
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Abu Madi GIIP 72(Pmean)-102bcf (max), Sidi Salem GIIP 40(Pmean)-88bcf (Max) and Moghra GIIP 
18(Pmean)-47bcf (Max)  
 
 3-Seismic attribute: 
  
 A seismic attribute is any measure of seismic data that helps us visually enhance or quantify features of 
interpretation interest. A good seismic attribute is either directly sensitive to the desired geologic feature or 
reservoir property of interest, or allows us to define the structural or depositional environment and there by 
enables us to infer some features or properties of interest. First introduced in the early1970s, seismic attributes 
are now used widely for lithological and petrophysical prediction of reservoir properties. In this study we used 
seismic attributes to delineated channel sand in shallow layers (Pliocene age) to development the field an. This 
study based into the well NAQ-PII-6 produced from intra Kafr El Sheikh was located in sand channel. The first 
step make horizon slicing is the most widely used tool in seismic interpretation packages. Horizon slices are 
made by slicing parallel and away from a single reference seismic event. Because the method assumes a 
conformable depositional sequence without significant thickness changes, this approach is suitable for layer-
cake-type successions represented by parallel seismic events or for successions near the reference event from 
time slicing the feature indication to present channel sand in  intra Kafr El Sheikh (2520-2590 msec) showing 
that in Figure (7). And therefore will be used following application (RMS amplitude, Instantaneous Frequency 
and Relative Acoustic Impedance) to delineate the channel. 
 
Table 1: Calculate The Gas Initially In Place.  
Lead 1
Abu Madi Area(km2) Net(m) Porosity Sg 1/Bg RF GIIP(bcf) GRR(bcf)
P99(Geological success) 0.785 5 0.2 0.7 260 0.7 5.03 3.52
P47(mean) 1.13 50 0.2 0.7 260 0.7 72.41 50.69
P10 1.36 50 0.2 0.7 260 0.7 87.15 61.01
P1 1.6 50 0.2 0.7 260 0.7 102.53 71.77

 
 

 

 

 

 

 
 

 

Sidi salem Area(km2) Net(m) Porosity Sg 1/Bg RF GIIP(bcf) GRR(bcf)
P99(Geological success) 0.785 5 0.18 0.7 262.4 0.7 4.57 3.20
P43(mean) 1.94 18 0.18 0.7 262.4 0.7 40.65 28.46
P10 2.88 18 0.18 0.7 262.4 0.7 60.35 42.24
P1 4.2 18 0.18 0.7 262.4 0.7 88.01 61.61

 

 

 

 

 
 

 

 
 

Moghra Area(km2) Net(m) Porosity Sg 1/Bg RF GIIP(bcf) GRR(bcf)
P99(Geological success) 0.785 5 0.15 0.7 265.1 0.7 3.85 2.69
P41(mean) 2.39 8 0.15 0.7 265.1 0.7 18.74 13.12
P10 3.8 8 0.15 0.7 265.1 0.7 29.79 20.86
P1 6 8 0.15 0.7 265.1 0.7 47.04 32.93

 

 

 

 
 
Fig. 7: Show that Seismic extraction along a horizon slice through a deep-water crevasse splay at range (2520 

msec) (red arrow demonstrates the trend of channel).  
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1-RMS amplitude: 
 
 The theoretical background for seismic amplitude interpretation was already established at the beginning of 
last century. In Knott’s9 and Zoeppritz’s 20 research the seismic amplitude dependence on seismic velocity and 
density in the two layer medium were analyzed. Based on these works, the equations were developed describing 
amplitude changes as functions of P and S wave velocities, density and angle of incidence of seismic arrival on 
the reflector. These equations were rather complex and therefore it was very difficult, practically almost 
impossible, to find their solutions. The change of attribute values is primarily functionally connected with 
geology and geological changes. When we apply the RMS amplitude in the volume at time slicing at 2520 msec 
showing that the high amplitude at channel sand (green to blue color) in the northwest part of the study area at 
Figure (8 and 9). 
 

 
 
Fig. 8: Reflection amplitude draped on interpreted horizon suggesting presence of sand within deep-water 

turbidite channel at 2520 msec and the channel take trend of higher amplitude relatively to the 
surrounding events and well NAQ-PII-6 produced from intra Kafr El Sheikh with high amplitude trend 
(with green and yellow color). 

 

 
 
Fig. 9: Time slice amplitude extraction showing high amplitude at time 2520 msec.  
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2-Relative Acoustic Impedance: 
 
 The Relative Acoustic Impedance (RAI) is a simplified inversion (Cobbold, Richard S. C., 2007). 
 

  
Which is: 

 
 Therefore, by integrating the zero phase trace, we will get the band-limited estimate of the natural log of the 
acoustic impedance. Since it is band limited, the impedance will not have absolute magnitudes and the stack 
section is usually the estimate of zero offset reflectivity; hence it is called relative acoustic impedance. 

 
 
 This attribute is widely used for lithology discrimination and as a thickness variation indicator. Since the 
RAI enhances impedance contrast boundaries, it may help delimit different facies within a fluvial complex. 
Figure (10 and 11) shows the better delineation of channels provided by RAI. The impedance amplitude 
variations within the channel complex may be correlated to sand/shale ratios. Higher values of RAI seem to be 
related to shale intervals inside the body of the channel (green color). 
 

 
 
Fig. 10: Showing that The Relative Acoustic Impedance (RAI) is a simplified inversion and the better 

delineation of channels provided by RAI. The impedance amplitude variations within the channel 
complex may be correlated to sand/shale ratios. Higher values of RAI seem to be related to shale 
intervals inside the body of the channel (black arrow). 

 
3-Instantaneous Frequency:  
 
 The computation of instantaneous Frequency as the time derivative of phase (Ackroyd, M.H., 1970). 

  
Since the phase function is multi-valued with jumps, it is better to compute the time rate of change as the 
derivative of the arctangent function, which avoids the discontinuities: 
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Fig. 11: Time slice extraction the Relative Acoustic Impedance (RAI) is a simplified inversion and the better 

delineation of channels provided by RAI showing low (RAI) at time 2520 msec. 
 
 (Barnes, 1991, 1992) It has been shown that the instantaneous frequency attribute relates to the centroid of 
the power spectrum of the seismic wavelet. Figure (12). The instantaneous frequency attribute responds to both 
wave propagation effects and depositional characteristics, hence it is a physical attribute and can be used as an 
effective discriminator. Its uses include:  Hydrocarbon indicator by low frequency anomaly. This effect is 
sometimes accentuated by unconsolidated sands due to the oil content of the pores. We concluded that the lower 
peak frequency values within the main channel complex are correlative to shalier channel infill lithology (gray 
arrow). There is sufficient evidence that at low frequencies, frequency-dependent analysis of  
 

 
 
Fig. 12: Distribution of instantaneous frequency shows that the lower peak frequency values within the main 

channel complex and high values are indication to shale infill lithology (black arrow demonstrates the 
trend of channel). 

 
 
 



4266 
J. Appl. Sci. Res., 9(7): 4255-4270, 2013 

3-Leads And Prospect (Stratigraphic Trap) Deep Target: 
 
 From 3D seismic data and using seismic attributes based on well NAQ-PII-6 we can detect sand channel 
and delineation trend and calculate the reserves. Figure (13) showing that seismic line pass through lead (B) and 
using equation (1) to calculate Gas initially in place showing in table (2)  
 

 
 
Fig. 13: Showing that seismic section pass from east- west to appear lead B. 
  
Table 2: Calculate The Gas Initially In Place.  

 
 
 Intra Kafr El Sheikh Max area 6.2 km2 GIIP (P mean) 199 bcf (max) showing that in Figure (14) lead map 
in Intra Kafr El Sheikh Formation.  
 

 
 
Fig. 14: Showing time structure map Intra Kafr El Sheikh Formation appear that LEAD (B max) and Lead (C 

min).  
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4-Shallow target intra Kafr El Sheikh Formation:  
 
 Figure (15) Based on previous studies they reported in the top one of the possibilities were identified for the 
gas pool in shallow target reservoir. Using seismic attributes (RMS and RAII) to delineate sand channel in 
Figure (16) and showing seismic section In line and X line passing through prospect. 
 

 

 
 

Fig. 15: Showing that amplitude map and The Relative Acoustic Impedance. The channel take trend of higher 
amplitude relatively to the surrounding events low values of RAI seem to be related to sand body of the 
channel.  

 
Conclusion: 
  
 From geological information the thickness of Kafr El Sheikh Formation varies from 1121 m to 1281 m in 
the study area. The formation is composed of shale-clay intercalations of sand, siltstone, argillaceous limestone, 
and dolomite has been studied. The RMS amplitude, Instantaneous Frequency and Relative Acoustic 
Impedance. All this attributes suggest that the northwest and northern part of the study area at 1740 msec and 
2520.  Based on this study in terms of exploration and evaluation could say this area and prepared for 
development and exploration  Figure (17) shows the new exploration places and showing that in 3 D window 
Figure (18).   
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Fig. 16: Seismic section showing that channel sand exists at Pliocene at time 1740 msec in (A) inline and (B) 

cross line trend.  
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Fig. 17: Showing map prospect in the study area. 
 

 
 
Fig. 18: Showing map prospect in 3D window view . 
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