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ABSTRACT 

Gravity and magnetic surveys were carried out to study an area located between, Amara 

and Qurna Cities, The results of the present survey are merged with those of the previous 

surveys carried out exIPC; using Oasis Montaj software to produce a unified database, which 

considered a new addition  to update the gravity and magnetic field maps of Iraq. 
 

The most impressive result of the present gravity survey is the negative anomaly (A), 

found in the middle part of the studied area with NE ï SW trend. This anomaly is                            

a completion of the more extended important negative anomaly present in the vicinity of 

Qalat Saleh ï Uzair ï Qurna. It is surrounded by high gravity gradient that may be related to 

fault and/ or contact and may reflect the occurrence of a restricted basin, or it may reflect the 

negative background of Zagaros root effect. It is worth to mention that most oil fields occur 

along the high gradient flanks of this anomaly. 
           

The expressive positive gravity anomaly (G1 and G2), are located in the upper middle 

part of the area with a trend of NW ï SE extending beyond the studied area. It may be 

attributed to uplift in the sedimentary cover corresponding to uplifts in the basement, as 

indicated in the basement relief map of exIPC. This anomaly may be attributed to the 

presence of coral reef or anhydrite elongated body present within the sedimentary column. 
 

The magnetic map of the studied area reflects mainly the effect of the basement, but 

several local anomalies are also detected, some of which are related to local buried iron 

artifacts, which act as sources of noise. Therefore, some filters were applied to enhance the 

magnetic picture. 

 

 

ϼмк ϣЧАжв сТ ϣтϲАЂЮϜ ϤϲϦ ϞтЪϜϼϦЮϜ ϸтϸϲϦЮ сЂтАϝжПв сϠϺϮ ϱЂв 

ϢϾтмϲЮϜ ̪ФϜϼЛЮϜ ϞмжϮ 
 

ϝϠК ̪дтвϒ ЬЎϝТ ϞЮϝОсЮϸϝлϠЮϜ дϝжϸК ϼϸтϲ ̪Ѐϝт ϸвϲв Ѐ пЂмв аЮϝЂ ϸвϲϜ м 
 

ЈЯ϶ϦЂвЮϜ 
 ЬмА сА϶ ϸжК ϣжϼЧЮϜм ϢϼϝвЛЮϜ сϦжтϸв дтϠ ϣЛЦϜмЮϜ ϣЧАжвЮϜ сТ ϣтЂтАϝжПвм ϣтϠϺϮ ϤϝϲмЂв ϤтϼϮϒ47° 00' ϜпЮ  

47° 45
'  ЌϼК сА϶м30° 45' ϜпЮ 32° 00'  ϢмϮУЮϜ ̭сЯв пЮϖ ϣТϝЎшϝϠ ϣтϲАЂЮϜ ϤϲϦ ϞтЪϜϼϦЮϜ ϸтϸϲϦЮ ШЮϺм

ϢϸмϮмвЮϜ  ϢϼТϜмϦвЮϜ ϣтϠϺϮЮϜ ϤϝϲмЂвЮϜ сТ (ϣЧАжв)̪ ϢϾтмϲЮϜ ϼмк иϝтв ϣАЂϜмϠ ϢϝАПв ϝЧϠϝЂ ϣЧАжвЮϜ иϺк ϤжϝЪ Ϩтϲ
ъ сϦЮϜ ϣЂϜϼϸЮϜ ϣЧАжв дв сЮϝвІЮϜ ̭ϾϮЮϜ ϜϸКϝв ϝϲ ЬϜϾϦ.(ϬϝЛжЮϜ аϒ ϼмк) иϝтвЮϝϠ ϢϝАПв ϝтЮ 
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ϤтϼϮϒ  ШЮϝЂвЮϜм ФϼАЮϜ ЬмА пЯК ϣтЂтАϝжПвЮϜм ϣтϠϺϮЮϜ ϤϝЂϝтЧЮϜϸϠЛв ϼтПЮϜϢ ϲ ШЮϺм РмϼД йтЎϦЧϦ ϝв ϞЂ
.ϼϦвмЯтЪ ϸϲϜм ск оϼ϶ϒм ЀϝтЦ ϣАЧж дтϠ ϣТϝЂвЮϜ ϤжϝЪм ϤϝЛЯЎв ЬЪІ пЯКм ϣЧАжвЮϜ 

 

Ϻк ϭϚϝϦж дϖи ЂвЮϜмϲϸЦ Ϥϝ ) ФϜϼЛЮϜ АУж ϣЪϼІ ϣАЂϜмϠ ϤтϼϮϒ сϦЮϜ ϣЧϠϝЂЮϜ ϤϝϲмЂвЮϜ Йв ϤϮвϸIPC( аϜϸ϶ϦЂϝϠ 

 ϭвϝжϼϠЀЂϒ мϒ ЯЛв ϤϼϠϦКϜ сϦЮϜм Ϣϸϲмв ϤϝжϝтϠ ϢϸКϝЦ ϸϜϸКш ϬϝϦжмв сϠϺϮЮϜ ЬϝϮвЮϜ АϚϜϼ϶ ϨтϸϲϦЮ ϢϸтϸϮ ϣтТϝЎϒ Ϥϝвм
.ФϜϼЛЯЮ сЂтАϝжПвЮϜм 

 

 ϣвлвЮϜ ϭϚϝϦжЮϜ двЮϺли ЂвЮϜмϲ ϤϝϣϠЮϝЂЮϜ ϣтϠϺϮЮϜ ϢϺϝІЮϜ мк )A               иϝϮϦϝϠм ϣЂϜϼϸЮϜ ϣЧАжв АЂм сТ ЙЧϦ сϦЮϜ (
 ϞϼО ЬϝвІï ϝІЮϜ иϺк ̪ФϼІ ϞмжϮϣвлв ϣϠЮϝЂ ϣтϠϺϮ ϢϺϝІЮ ϣЯвЪв ϢϺ  дв ϞϼЧЮϝϠ ϸϦвϦ ϱЮϝЊ ϣЛЯЦ ϣЧАжвï ϼтϾЛЮϜï 

 ЀЪЛт ϝвϠϼ мϒ ϸϸϲв Ќмϲ ϸϮϜмϦ ЀЪЛт ϝвϠϼ мϒ ЀϝвϦ мϒ ИϸЊ пЮϖ ϸмЛт ϝвϠϼ сЮϝК сϠϺϮ ϼϜϸϲжϝϠ ϣАϝϲв скм ϣжϼЧЮϜ
 сϠϺϮЮϜ ϼϜϸϲжъϜ ЬмА пЯК ϸϮϜмϦϦ АУжЮϜ ЬмЧϲ аДЛв дϖ ϼЪϺЮϝϠ ϼтϸϮЮϜ двм ̪ЀмϼЪϜϾ ЬϝϠϲ ϼϺϮЮ ϣϠЮϝЂЮϜ ϣтУЯ϶ЮϜ ϼтϪϓϦ

Ϝ ϢϺϝІЮϜ иϺлЮ сЮϝЛЮϜ.ϣϠЮϝЂЮϜ ϣтϠϺϮЮ 
 

) ϺϜмІЮϜ ск ϝЎтϒ ϣвлвЮϜ ϣтϠϺϮЮϜ ϺϜмІЮϜ двG1  мG2 ϣЂϜϼϸЮϜ ϣЧАжв дв рмЯЛЮϜ сАЂмЮϜ ̭ϾϮЮϜ сТ ЙЧϦ сϦЮϜм (
 ϞϼО ЬϝвІ иϝϮϦϝϠмï ϣЂϜϼϸЮϜ ϣЧАжв Ϭϼϝ϶ ϸϦвϦм ФϼІ ϞмжϮ. ϖд  ̭ϝАПЮϜ сТ Ќмлж пЮϖ ϸмЛϦ ϝвϠϼ ϺϜмІЮϜ иϺк

Ϝм ϢϸКϝЧЮϜ ϼм϶Њ сТ Ќмлж дК ϭϦϝжЮϜм сϠмЂϼЮϜ ϼϝІвЮйтЮϖ  ϣАтϼ϶ сТЀтϼϝЎϦ  ϣЪϼІ ЬϠЦ дв ϢϸЛвЮϜ ϢϸКϝЧЮϜ ϱАЂ
 дтϦϺϝІЮϜ дтϦϝк дϖ ̪ФϜϼЛЮϜ АУжЮϜ двϼЂУϦ дϒ дЪввдϜ  двЎ ϸмϮмв сϦтϜϼϸтϝлжϜ аЂϮЮ сЮмА ϸϜϸϦвϜ мϒ ϣтжϝϮϼв ϞϝЛІЪ

.сϠмЂϼЮϜ ϸмвЛЮϜ 
 

϶ЮϜ ϝвϒϣЂϜϼϸЮϜ ϣЧАжвЮ ϣтЂтАϝжПвЮϜ ϣАтϼ ̪ϼтϪϓϦ сЂϝЂϒ ЬЪІϠ ЀЪЛϦ слТϼм϶Њ КϝЧЮϜϢϸ ̫ ϢϸК ϸтϸϲϦ аϦ ШЮϺ Йвм
 ϝлЎЛϠ ϣтЯϲв ϺϜмІϦм ϣжмТϸв ϣтКϝжЊ ϣтϸтϸϲ аϝЂϮц сЯϲв ϼтϪϓϦ пЮϖ ϸмЛсϦЮϜ ) ̭ϝЎмЎЯЮ ϼϸЊвЪ ЬϪвϦnoise(  ШЮϺЮ

 ШЮϺЪ .ϣЧАжвЯЮ ϣтЂтАϝжПвЮϜ ϢϼмЊЮϜ дтЂϲϦЮ ϤϝϲІϼв ϢϸК ФтϠАϦ аϦϤтϼϮϒ  А϶ЮϜ ЬмА пЯК ϼϝЂвЮ ϢϝкϝЎвC ï C
ù
  

ЂтАϝжПвЮϜм ϣтϠϺϮЮϜ ϤϝвмЯЛвЯЮ сЮϝϦЮϝϠм ϺϜмІЮϜ иϺлЮ ϣϠϝϮϦЂъϜ ϾтϾЛϦ ϣАЂϜмϠ ϼϝЂвЮϜ двЎ ϣтЂтϚϼЮϜ ϺϜмІЮϜ ϸтϸϲϦЮ ШЮϺм ϣт
.ϸтϸϲϦЮϜм ϾттвϦЮϜ ϣЯлЂ ϺϜмІЮϜ ЬЛϮт 

 

INTRODUCTION         
Gravity and magnetic surveys were carried out to detect and delineate the subsurface 

structures at a region that extend from Amara to Qurna cities. The studied area was previously 

covered with marshes, especially Al-Huwaizah marsh. Both surveys were performed by 1206 

stations distributed along roads and tracks present in the studied area (Fig.1). 
 

Processing and interpretation of gravity and magnetic data revealed good results 

complementing the gravity and magnetic data of the surrounding areas, which were achieved 

previously by exIPC. These results are finally presented in this study using different computer 

techniques. The studied area (figure 4), lies within Latitude 30° 45' to 32° 00' N and 

Longitude 47° 00' to 47° 45' N.  

   

Á Scope of Work  

The scope of this survey is to detect and delineate the subsurface structures as well as to 

fill a gap in the available gravity survey. This gap in the area was previously covered by water 

of Hour Al-Huwaizah, except an area in the northern part of Hor Al-Huwaizah that is still 

filled by the water of Hor Aum Al -Na'age. Also to achieve regional geophysical mapping 

characteristically entails measurements on stations distributed along polygons lying along 

paved and unpaved roads as well as tracks (Fig.1).  
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Fig.1: Network of gravity and magnetic stations in the studied area 
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GENERAL  GEOLOGY OF THE STUD ED AREA 

According to Fouad, (2012) the studied area lies within the Outer Platform 

(Mesopotamian Fore deep) (Fig.2). No structural features observed on the surface throughout 

the area; however, it contains a broad subsurface syncline and narrow anticline trending 

predominantly NW ï SE (Jassim and Goff, 2006). Iraqi 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 that most part of the studied area 

lies within the deeper parts of the Mesopotamian Quaternary basins (syncline) (Yacoub, 

1994). 
 

The studied area is completely covered by Quaternary sediments that have mainly fluvial 

and lacostrine origin and partly Aeolian. Marine-estuarine sediments of Quaternary age are 

also recognized in subsurface sedimentary sequence, the Quaternary deposits are represented 

by; sheet run-off sediments, flood plain sediments, shallow depression sediments and marsh 

sediments, (Fig.4). 

 

 

 
 

Fig.2: Tectonic zones of Iraq (after Fouad, 2012) shows the studied area 
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(after I.P.C., 1972) 
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Fig.4: Network of gravity and magnetic stations superimposed on geologic map                                   

of the studied area (Geosurv) 
 

 

Á Data Collection and Methodology 
The Topographic measurements were conducted using Total Station Top con 7501, 721 

(with accuracy of one second) and total station Leica 405 instruments (with accuracy of           

five seconds).  The coordinates of each station are given in UTM and geographic system 

using GPS ï GARMN-XL12 (with accuracy of ± 5 m).  
 

47.00E 47.100E 47.200E 47.300E 47.400E 47.500E 48.00E

30.350N

30.450N

30.550N

31.050N

31.150N

31.250N

31.350N

31.400N

31.550N

32.050N

Marsh dep.(Active) mud

Sheet dep.Sand,Silt andClay

Natural leaves

Shallow borhole

Triangulation point

River

Valley or stream

Abandoned river channel

Paved road

QUATERNARY  

 

Anthropogene sediments 

 
Flood deep. Sand, silt and clay 

 
Crevasse deep. Sand and silt 

 
Sheet deep. Sand, Silt 

 
Depression deep. Clay and silt 

 
Marsh deep. (Active) mud 

 
Marsh deep. (dry) mud 

 
Marsh dep. (open lake) 

 

 

   GEOLOGIC  

 
Geological contact 

 
Gilgai soil 

 
Discontinuance sand sheet 

 

Natural leaves 

 

Crevasse splay 

 

Abandoned river channel 

 
Deep borehole 

 
Shallow borehole 

 

 

TOPOGRA 

 

Paved road 

 

Triangulation point 

 

Town Village 

 

River  

 
Valley or stream 

 
Bridge 
 

Ruins 
 

International boundaries 

 

47.00E 47.100E 47.200E 47.300E 47.400E 47.500E 48.00E

30.350N

30.450N

30.550N

31.050N

31.150N

31.250N

31.350N

31.400N

31.550N

32.050N

Marsh dep.(Active) mud

Sheet dep.Sand,Silt andClay

Natural leaves

Shallow borhole

Triangulation point

River

Valley or stream

Abandoned river channel

Paved road

47.00E 47.100E 47.200E 47.300E 47.400E 47.500E 48.00E

30.350N

30.450N

30.550N

31.050N

31.150N

31.250N

31.350N

31.400N

31.550N

32.050N

Marsh dep.(Active) mud

Sheet dep.Sand,Silt andClay

Natural leaves

Shallow borhole

Triangulation point

River

Valley or stream

Abandoned river channel

Paved road

47.00E 47.100E 47.200E 47.300E 47.400E 47.500E 48.00E

30.350N

30.450N

30.550N

31.050N

31.150N

31.250N

31.350N

31.400N

31.550N

32.050N

Marsh dep.(Active) mud

Sheet dep.Sand,Silt andClay

Natural leaves

Shallow borhole

Triangulation point

River

Valley or stream

Abandoned river channel

Paved roadTOPOGRAPHY  



Iraqi Bulletin of Geology and Mining                     Vol.10, No.2, 2014                      p 59 - 85 

Papers of the Scientific Geological Conference                                                               Part 1 

 

 65 

The stations spacing was chosen to be 1 Km to fulfill  such regional survey. The gravity 

survey was carried out with CG-5 (Scintrex Autograv System) gravity meter, with reading 

resolution of 1 µGal.  
 

The triangulation point number (43027) was chosen to be a reference basic station with 

absolute gravity value of 979406.44 mGal, proper reference. Two local auxiliary basic 

stations (Bs1 and Bs2) were established in the studied area and tide with the reference basic 

station (Fig.1). The same gravity basic stations were used as magnetic basic station to conduct               

the magnetic survey using Proton magnetometer (with maximum sensitivity of 1 nT) as                 

a portable magnetometer, while ENVI PRO magnetometer, which measures and saves reading 

automatically with three minute interval, was used as a stationary system to monitor the 

diurnal variation for each workday. The mean quadratic square error (µ) in this survey is             

± 0.02264 mGal for gravity survey and µ = ± 2.195 nT for magnetic survey 

  

DATA PROCESSING 

Á Gravity Data 

It is necessary to apply 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 correction, and Bouguer correction, the corrected data introduce Bouguer 

values, which are plotted as a map (Reynolds, 2003) (Sheriff, 2006). 
 

Á Magnetic Data 

Diurnal correction and normal field correction (Geomagnetic correction) are applied to the 

raw magnetic data to eliminate the effect of magnetic diurnals and the systematic increase of 

the magnetic field with latitude. Figure (5) shows the aeromagnetic total field map of Amara ï

Basrah Quadrangles, which represent the surrounding of the studied area; some parts of which 

are not covered by C.G.G. (1974) aeromagnetic data. 
 

Figure (6) represents the geomagnetic survey as total magnetic intensity field (TMI)  at the 

studied area, which partly has no aeromagnetic data. Comparison between Figs. (5 and 6) 

gives the same magnetic picture. The anomalies A, B and G have the same location and 

shape, as in the aeromagnetic map; this is also true for the positive anomaly E that has its 

negative part towards the north. 
 

Several positive and negative anomalies within the studied area are related to noise due to 

buried iron materials and the near occurrence of high-power lines. 
 

The reduction to the pole (RTP) filter reduces the dipolar field to a monopole field. The 

analytical signal calculated from the vertical integration of the magnetic field is very close to 

the optimum function represented by the gravity field over the anomalies (Fig.18), (Blakly 

and Simposn, 1986).  
 

RTP grid has been converted also to pseudogravity map (Fig.7); 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, it will confirm that the gravity anomalies are related to the 

same deep sources. Otherwise, then it may indicate different sources or effects of remnant 

magnetization. 
 

The Energy Spectrum is a 2D function of energy relative to wave number and direction. 

The radials averaged spectrum is a function of wave 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 depth of the magnetic and gravity sources. 
 

Figures (8 and 9) that illustrate the typical reduction in energy with increasing wave 

number; the depth estimated from the spectrum file are statistical depth estimated to the top of 

the sources (Spector and Grant, 1970). 
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Fig.5: Aeromagnetic map of Amara ï north part of Basra Quadrangle boundary                                 

of the studied area 
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Fig.6: TMI of the studied area after 150 m  
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