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ABSTRACT

Gravity and magnetic surveys were carried out to study an area located between, Amara
and Qurna Cities, Tehresults of the present survage merged with those of the previous
surveyscarried outexIPC using OasisMontaj sofware to produce a unifiedatdbase which
consideredhnew addition to update the gravity and magnetic field maps of Iraq.

The most impressive result of the present gravity survey is the negative an@jaly
found in the middle part of thetudied area with NET7 SW trend This anomaly is
a completion of the more extended important negative anomaly present in the vicinity of
Qalat Salehi Uzairi Qurna It is surrounded by high gravity gradient that may be related to
fault and/or contact and may reflect the occurrenca ofstricted basin, or it may reflect the
negative background of Zagaros root effect. It is wawtimention thatnostoil fields occur
along the high gradient flanks of this anomaly.

The expressive positive gravity anomal§gl and G2), arelocated in the upper middle
part of the areawith a trend of NWi SE extending beyond the studied ardamay be
attributed to uplift in the sedimentary cover corresponding to uplifts in the basesment
indicated in the basement relief map efIPC This anomaly may battributedto the
presence oforal reef or anhydrite elongated body present within the sedimentary column.

The magnetic map of the studied area reflects mainly the effect of the basenten
several local anomalieare also detected, some @fhich are related to locaburied iron
artifacts which act as sources of noiseherefore,some filterswere applied to enhance the
magnetic picture.
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INTRODUCTION

Gravity and magnetic surveys wecarried outto detect and delineate the subsurface
structure ataregionthatextend from Amarao Qurna cites.The studied area was previously
covered with marshesspecially AlHuwazahmard. Both suveys were performely 1206
statiors distributedalong roads and tracksesent irthe studied are@rig.1).

Processing and intpretation of gravity and magnetic data revealed goesults
complementing the gravity and magnetic data of the surrounding aneiak,wereachieved
previously byexiPC. These resul@arefinally presented in thistudyusing different computer
techniqes. The studied arefigure 4), lies within Latitude 30° 45 to 32 00 N and
Longitude 47 00 to 47 45 N.

AScope of Work

The scope of this survey ie detect and delineate the subsurface strucasesell ago
fill a gap in the available grayitsurvey This gapin the areavas previouslyovered by water
of Hour Al-Huwazah except an arem the northern part of Hor AHuwazah thatis still
filled by the water of Hor AumAl-Na'age Also to achiewe regional geophysical mapping
characteristic#y entails measurements on statiodsstributed alongpolygonslying along
paved and unpaved roaas well agracks(Fig.1).
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Fig.1l: Network of gravity and magnetic statianghe studed area
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GENERAL GEOLOGY OF THE STUD ED AREA

According to Fouad (2012) the studied area lies within th®©uter Platform
(Mesopotamiarirore deep(Fig.2). No structural features observed on tueface throughout
the area;however,it contains a broad subsurface synclinel ararrow anticline trending
predominantly NWI SE (Jassim and Goff, 2008)aqgi National Oil Company referred to the
presence of subsurface structure in the study area (I.P.C., 1979) (Fig.3).

Geological correlation of the drilled boreholes indicates thast part of the studied area

lies within the deeper parts of the Mesopotamiaumternary basins (syncline) (Yacoub,
1994)

The studiedarea is completely covered Quaternarysedimentghathave mainly fluvial
and lacostrine origin and partly AeoliaMarine-estuarinesedimentsof Quaternary ageare
also recognized in subsurface sedimentary sequenc@utternary depositarerepresented
by; sheet ruroff sedimentsflood plainsedimentsshallow depressiosedimentsand marsh
sediments(Fig.4).
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Fig.3 Structuraltectonic map of Amara north part of Basrah
(after 1.P.C., 1972)
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Fig.4: Network of gravity and magnetic stations superimposed on geologic map
of the stuied area(Geosurv)

AData Collectionand Methodology

The Topographic measurements weredtmted using Total Station Top con 7501, 721
(with accuracy of one second) and total station Leica 405 instruments (with accuracy of
five second). The coordinates of each statiare given in UTM and geographic system
using GPS GARMN-XL12 (with accuracy ot 5 m).



Iragi Bulletin of Geology and Mining Vo0l.10, No2, 2014 p9 - 85
Papers of the Scientific Geological Conference Part 1

The stations spacingaschosen to be Km to fulfill such regional surveyrhe gravity
survey was carried out with C& (Scintrex Autograv System) gravitgeter, with reading
resolution of JuGal.

The triangulation pointnumber(43027)was chosento be areference basic station with
absolute gravityvalue of 979406.44 ral, proper referenceTwo local auxiliary basic
stations(Bs1 and Bs2 were established in the studied area and tide with the reference basic
station(Fig.1). Thesamegravity basic statioawereused as magnetic basic stattorconduct
the magnetic survey usingroton magnetometgwith maximum sensitivity of 1 nTas
a portable magnetometer, while ENVI PRO magnetometeich measues and savereading
automaticallywith three minuteinterval, was usedas astationary systemio monitor the
diurnal variation for each workdayrthe mean quadratic square error (p)this survey is
+ 0.02264 mGator gravity survey and p = 2.195 nT for magnetic survey

DATA PROCESSING
AGravity Data

It is necessary tapply many corrections to the raw meter readings to obtain the gravity
anomalies that are the target of a survey. This is because geologically uninteresting effects are
significant and must be removed. This correction comprises: Drift correction, latitude
correction, free air correctio@nd Bouguer correctionthe corrected data introde Bougue
values which areplotted as anap(Reynolds, 2008(Sheriff, 2009.

AMagnetic Data

Diurnal correction andormal field correction (Geomagnetic correction) are applied to the
raw magnetic data to eliminate the effect of magnditicnak andthe systematic increase of
the magnetidield with latitude Figure (5) shows the aeromagnetitatdield map of Amara
Basrah Quadrangiewhich represent the surrounding of the studied area; some pasttschf
are not coverelly C.GG. (1974)aeromagnetic data.

Figure (6) represesthe geomagnetic survestotal magnetigntensityfield (TMI) at the
studied area, which partly has no aeromagnetic data. Comparison b&igyee{® and 6)
gives the same magnetic picture. The anomalies A, B and G have the same location and
shape as in the aeromagnetic mapjs is also true for theositive anomalyE that has its
negative part towasthe north.

Several positive and negative anomalies within the studied area are related to noise due to
buried iron materials and tmearoccurrence of higipower lines.

The reduction to the poldRTP) filter reduce the dipolar field to a monopole fieldThe
analytical signal calculated from the vertical integratsbthe magnetic fields veryclose to
the optimum function represented by the gravity field over the anomalies (Fi(Bl&ly
and Simposn1986).

RTP grid has been converted@t® pseudogravity map (FiQ; this map may define the
relation between the gravity and magnetic anomalies in such a way that, if the magnetic and
gravity anomalies are coincident,will confirm thatthe gravity anomaliesre related to the
same deep source®therwise,thenit may indicate different sources or effectf remnant
magnetization.

The Energy Spectrum is a 2D function of energy relative to wave number and direction.
The radials averaged spectrum is a functibrwave number alone, and is calculated by
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averaging the energy for all directions for the same wave number. The above estimates can be
used as a rough guide to the deptthefmagnetic and gravitgources.

Figures (8 and 9jhat illustrate the typical muction in energy with increasing wave
number; the depth estimated from the spectrum file are statistical depth estimated to the top of
the sourcegSpector and Grant, 1970).
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