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Abstract

The structural division and stratigraphic estimation of the perceptible geological
basin are the most importafdr oil and gas explorationThis study attempts to
obtain subsurfacegeology in parts of east Nasiriya, southern Iraq using of seismic
data and some adjacent well information for structural and stratigraphic
interpretation To achieve this goal, 2D seismic data in SEGQormat were used
with velocity and logging data. The seismic profile is then interpreted as -a two
dimensional (time domain and depth domain) contour map, which is represented as
a realsubsurfaceeology.
Reflectors from the Mishrif and Yamanmformations (Cretaceouperiod were
detected. According to the structural interpretation of the selected reflectors, TWT
maps of the horizon weigrepared, anddepth map weredrawn, which show some
nosesstructuresn the study area. The seismic interpretation in this area confirmed
the existence of certain stratigraphic features in the studied strata. Some distribution
mounds and flat spots weatsoobservedwvhich similar to the characteristics of the
Nasiriya oil field stratigraphic featureshat arethe consideed as hydrocarbon
indicators

Keywords: structural and stratigraphy, hydrocarbon indicators, Nasiriya oilfield,
seismic reflection.
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Introduction

Seismic method is the main important method of geophysical exploration, béchasedeep
penetration ability and high resolution, cantea¢ the physical properties sfubsurfacegeology.

Seismic exploration plays a recognized role in eliminating many problesisbsurfacegeological
structures, and it is increasingly important sopporting engineering geological exploration. In
geophysical procedures, seismic reflection strategy can be considered as the most important technique
for discovering oil and gas reservdits.

Seismicinterpretatiormanages the process of obtaining geological data from seismic information.

In most cases, seismic surveys include three main steps, including: data acquisition, processing, and
seismic interpretation. The reflected wave is first generated and then uwsl@rgoocessing step to
form a stacked seismic section whose shape is suitable for the interpretation step of interpretation[2].
There are two fundamental parts of the seismic interpretation: Structural analysis (reflector study
based on reflection time)nd stratigraphic examination (or seismic stratigraphy), that is, the
examination of the reflection sequence as the seismic item of the lithology identification sedimentary
sequencel3].
In the term ofoil economic value, Mishrif and Yamanfeormationsare béonged to the most
importantoil productionreservoirs insouthern Iragand neighboring area, which are deposited during
Cretaceous period. These formations are charact
hydrocarbon [4]. Thehosen studias an importaribcation between the oil fields and itasnsidered
as the extension for many of studies carried out by a number of researchers, where it specializes on
structure and stratigraphy analysis of Mishrif and YamB&oranations
Location of the study area

The study areds located in soutérn of Iraq @bout 2160 kn), including the Nasiriya city and
extending to the east, belong to Pa@r province as shown iRigurel. It lies within the Universal
Transverse Mercator (WGSt, U.T.M, Zone38) having coordinategoints: 615332.55 E
3470323.16 N, 655971.87 E 3470323.16 N, 655971.87 E 3416346\6land 615332.55 E
3416346.6l. The study area is surrounded by the west Qurnalhes Deima and Nasiriya oil fields
from the directions of eastputh, north east and west respectively.
According to the geological may Iraq5], the studyareais located withima flat topography covered
by Holocene deposits within the Quaternary Period which contain the flood plain deposits. The area
characterizetby marshland in the most of its southern and eastern parts .@miatielsare present in
the southern part and nontfest in addition to the Euphrates River whictersectdhe area from the
west and passing continuously to the south.

Agreeing with the divisions of tectonic mapf Iraq [6], Irag was divided into three tectonic
provinces which trend northwest to southeast, parallel to the structures between the Eurasian plate and
the Arabian plate. These provinces are the thrust region (Gem®g)clthe Mesozoic unstable Shelf
(Mesopotamian foredeep) and Mesozoic Stable Shelf. The map shows that the study area isdlat and
structural features appear on the surface. According to the longitudinal tectonic classification of
Irag[7-8] the study eea is located at the southern part of Irag within the Mesopotamian basin of
unstable shelf{SimawaNasiriya subzone)
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Figure 1-Location map of the study area

Materials and Methods

The area wasurveyed using 2D seismic method1i8691968) by geophysical French company
(CGG) with coverage about (6%) usdghamite as an energy sourcea current study, the obtained
seismic data has been loadedPairel software in SE format then base map of study area is
constructed and starting the intexation operations.

A velocity map usually uses the velocity changes along the horizontal and vertical directions on a
particular profile. The map is constructed using velocity information obtained from the seismic
section.

Therefore, the main purpose of seismic interpretation is to creaiemic contour maps, which
show the tweway time (TWT map) of the reflector acquired on the seismic section. This time
(isochronous) map must be converted to a depthd@égoh) map throgh the seismic timeepth
conversion process. Contour maps are the most accurate representasiobswffacegeology,
therefore, the interpreted seismic profile and average velocity information are used to generate a two
dimensional contour map of theattiof interest in the study area.

The data base includes 2D survey, because the area is still without exploratioSavisii, wells

nears to the study areae usedThese wellsarelocated in thesurroundingof the study area (Nasiriya

and Subba ofield wells) and used tadentify the reflectors to perform seismic interpretation.

The targeted formations in this study are:

1-Mishrif Formation: The Mishrif Formation is characterized by high heterogeneity and is divided
into four "zones" from the bottom to the Tudbavell in the Rumail&Zubair area, namely Mi/D, C, B

And A[4]. Generally, four facies can be identified in the Mishrif Formation, namely: aestrshelf,

red column accumulation, open shelf and-babic layer. Mishrif facies are combined with each other,
and the boundary is not obvious, [L(0. The Mishrif represents a very complex sequence defined
originally as complex of detrital limestoneprtaining sometimes algal, rudist, and cossf
limestone; capped by limonitic fresh water limestone. This definition was given by [11].

2-Yamama Formation: The Yamama Formation is a carbonrdteninated passes into and overlies

the Sulaiy Formation. Itsi 400 m thick in the Zubair ardd1-7]. The Ratawi Formation overlies
Yamama Formation in conformable surface, towards the west (in the Salman Zone), where the
Yamama and Ratawformations are absent, the Zubdiormation overlies Jurassic rocks in
unconformable surfackP]. The Formation is made up mainly of limestone, but some dolomitic
limestone and shale have been reported. In the southwestern part of Yamama basin, some well contain
anhydrite within the Yamaansection11].

2605



Faisal and Ali Iragi Journal of Science, 2021, Vol. 62, No. 8, pp022613

Base mapconstruction

25 seismic lines were usedthis study area and are loadedRetrel as2D data in the time domain
in SEGY format through the seismic interpretation window. This process is used to achieve the
interpretationprocedureon the interactive workstation. After that, construct the base map of the study
area, as shown in Figuge
Synthetic Seismogram generation

The calibrated sonic log is multiplied by the estimated density log to calculate the acoustic

impedance and then the reflection coefficient is calculated. The deterministic wavelet is convolved
with the reflection coefficient to generate a synthetic seismogram. The seismic section matches well
with the synthetic seismograFRiure-3).
Velocity Survey

A type of borehole seismic data designed to measure the propagation time from the surface to a
known depth. The result of this process will be a tdapth curve, which can be used for defoth
time or timeto-depth conversionCheckShot survey can be udeo convert acquired logging data
into time, so the seismic interpretation can be confirmed or modified by correcting sonic logging and
generating synthetic seismograms, thereby correlatingldte with surface seismic datehel curve
can be used to coakt the time map section into depth sections. Figutesnd5 show the checkhot
records of Ns1 and Su8 wells. As mentioned before the lack of wells in study area lead us to use the
wells of Nasiriya and Subbail fields in addition to their check shot with sonic and density logs
generating the synthetic seismograms
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Figure 2-Base map o$tudy area.

2606



Faisal and Ali Iragi Journal of Science, 2021, Vol. 62, No. 8, pp022613

TVD [ TWT [ Estimated log RC Extended White 1
1:4218 | 20460 glem3 25721 |-0.37 047
R ﬁé Extended White 1
[1794.141100
Tanuma P |_—»Tanuma
Khasio = | = |, Khasib
Kifl @ = |2 & Kifl
Mishrif 4 a o s Mishrif
|1882.5-12005 ] E
Rumaila & - o X _Rumaila
Ahmadi ¢ p— S0 0 so0 »Ahmadi
T4300] é = Time (ms)
Mauddud - 1% = Mauddud
% —F Power spectrum
NahrUmr . ¢ NahrUmr
02 311400 =::= %_ 2
2
Shuaiba = Is] Shuaiba
i I [
Zubair o dEE —5 »Zubair
I 0 100 200
Frequency (Hz)
Phase spectrum
pe172J1600] a1 T L | | || |t
=
% -1000
K @
02314700 8
i -2000
Ratawi - Ratawi
Yamama E o 100 OB " W - Yamama
3286 Trera.1] { Frequency (Hz) ~ ~ |ESESSEEENEREN—. S
Figure 3- Synthetic generation of well Ns1.
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Figure 4-Checkshot survey of weNis1 Figure 5- Checkshot survey of well Subba 8.

Horizon picking
Picking is marking the reflection on a seismic section. It involves deciding what wiggles from a

trace to trace are from the same reflection, that is, which wiggles were reflected froamtheosk
layef1 B. The most important processseismic interpretation work the horizon picking. The more
accurate in picking horizons leads to more accurate of reStléscontinuity and the qualityof the
picked reflectors which are labeled on seismic seatiere good to intermediate for bathishrif and
YamamaFormations as shown rigure®6.
Two-Way Time Maps

The two picked horizons of top Mishrif and top YamaRzamations are used to construct the-two
way time maps, usingPetrel software Figure 7 and 8)The figures of the two reflectors show that
TWT increases towards NE direction and decreases in SW direction of th&€re@aVT map of the
top Mishrif (Figure- 7) shows enclosure nosssucturein NE boundary of the studied area and some
small noses in theoutheastpart of the arealhese enclouser noses are sill exist in TWT map of top
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Yamamain NW of the area while some noses are appear clearly in TWT vall&06f msand 2000
msin southand northeastpars of the area. These noses may represent structural features.

NW SE

Figure 6-The seismic section that passing throtlghwell Ns-1

Depth Maps

There are many ways to convert time mapsito depth maps, and one of the most important of
these methods is the velocity model method, which was used in this study to construct depth maps
from sea level datum to the topsMishrif and Yamamdormations
Figure9 represents top Mishrformationdepth map. The higher depth is in the north eastern part of
the area which reach to about 2750m depth may represent a structural feature as syncline
(enclousures).There is structupeose) inEastof the study area. The area trending -S® which
means that slope of the reflectstowards the NE

The same trend (NEW) of the depth map of top Yaman@idure- 10) from about 2225m in the
west to about 4200m in N& thearea. Some structural features are shown in the N, NE and W of the
area at this reflector.
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Figure 7- Top Mishrif TWT map

Figure 8Top YamamalWT map
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