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Abstract 

 

Various mining for subsurface resources has an intensely effect on the focus and style of 

geophysical prospecting. It is rich from the table that the geological environments of most ore 

deposits can be predicted Geo-physically. There are many inventive products of the wide 

changes of geophysical method in two-way, direct or indirect detection. Whereas any 

knowledge can be kept to search directly for gold but to locate structures and environments in 

which gold is most likely to occur. Direct detection of gold deposits using the geophysical 

method is very difficult due to its low amount in the subsurface but then other geophysical 

methods may lead to the indirect investigation of gold deposits. Besides that, the problem stem 

is to apply meaningful geophysical responses from the variety of geological characteristics 

associated with its individual class of gold deposit. Therefore, the only way for gold exploration 

using the geophysical methods is carried out indirectly. As a categorically, the job of looking 

for a favorable gold environment would be quite impossible without such a geophysical 

outlook. The concepts play a leading to more precise mineral resource and exploration 

programs and then the objectives will have been given and suggested the idea that should be 

applied in all relevant permit area of mineral explorations. In this study, the characteristics that 

represent the significant of magnetic anomalies, geophysical magnetometer methods and 

detective strategies are described, and illustrated by magnetic intensity map from a variety of 

potential occurrences. 
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သံလ ို က် စက်ကွင် ်းထ ်းခခ ်းရပ်ဝန််းမျ  ်း ခြစ ်ပပေါ် ပျံျံ့ န ံှံ့ မှုအ ်း ဘ မ ရ ပန ည််း လမ််း မျ ်းခြင ် 

စမ််းသပ်တ ို င််းတ  ၍ သ တ တျု တ ွင််းထကွ် သယံ ဇ တ ရင််းခမစ်မျ  ်း  ရ  ပြစွမ် ်းသပ်  

တ  ်းပြ ် ထိုတ်လိုပ် ပရ်း လို ပ်ငန််းမျ  ်း တ ွ င် အကျ  ျု်း ရ  စွ  အ သံို်းချ ခခ င််း 

ဒ ေါက်တာဒ ာဒ် ာ်သိန််း*၊ လက်ဒ ာက်သုဒတသနအရာရ ိ  

ဒအာင်မင််း၊  ုတိယညွှန်ကကာ်းဒရ်းမ  ်း 

ဘူမိဒေ ဒလေ့လာဒရ်းန ငေ့်ဓာတ်သတတုရ ာဒ ွေဒရ်းဦ်းစ ်းဌာန 

 

အကျဥ််းခ ျ ျုပ် 

 

 ဘူမိရူပစမ််းသပ်တိုင််းတာခြင််း နည််းလမ််းမ ာ်းသည် တွေင််း ွေက်သယံ ာတရင််းခမစ်မ ာ်း 

ရ ာဒ ွေစမ််းသပ်တူ်းဒ ာ် ုတ်လပု်ဒရ်း လုပ်ငန််းမ ာ်းအတွေက် အဒရ်းပေါအသုံ်းဝင်လ ပေါသည်။ 

ဘူမိရူပစမ််းသပ်တိုင််းတာခြင််းမ  ရရ ိလာဒသာအြ က်အလက်မ ာ်းသည် သတတုသုိက်မ ာ်း၏ 

ခ စ် ွေန််းတည်ရ ိရာနယ်ပယ်ဝန််းက ငမ် ာ်းကို ဘူမိဒေ ပညာရပ်ရှုဒ ာငေ့်မ  အြ နိ်တိုအတွေင််း 

တိက မ န်ကန်စွော ကနဦ်းြန ်မ န််းပံုဒ ာဒ်လေ့လာနိုငပ်ေါသည်။ ဘူမိရူပနည််းပညာနယ်ပယ်တွေင် 

ဒြတ်မ တိုင််းတာဒရ်း စက်ကိရိယာမ ာ်း အြ နိ်န ငေ့်အမျှ ဒခပာင််းလဲတို်းတက်လာဒသာလ်ည််း 

အဒခြြံအာ်းခ ငေ့် တိုက်ရုိက်စမ််းသပ်တိုင််းတာပံုဒ ာ်ဒလေ့လာခြင််းန ငေ့် သွေယ်ဝိုက် စမ််းသပ် 

တိုင််းတာပုံဒ ာဒ်လေ့လာခြင််းဟူ၍ န စ်မ ို ်းရ ိပေါသည်။ ပညာရပ်နယ်ပယ်အသ ်းသ ်းတွေင် သတတု 

ခ စ် ွေန််းမှုကို တိုက်ရုိက်ရ ာဒ ွေ ိဒတွေွေ့ကကညေ့်ရှုကာ ဒလေ့လာမှုမ ာ်းခပုလုပ်နိုင်ကကဒသာ်လည််း 

ဒခမဒအာက်ရ ိ သတတုသုိက်၏ ခ စ်ဒပေါ်တည်ရ ိမှု၊ ဒန ာ်းဘူမိဒေ ၊ စ ်းပွော်းခ စ် ုတ်ယူ 

နိုငမ်ညေ့်ပမာဏ စသညေ့်တို ကို တိုက်ရုိက်ပံုဒ ာ်ဒလေ့လာနိုငရ်န် ြက်ြဲဒနဆဲပင်ပေါသည်။ 

အဘယေ့်ဒကကာငေ့်ဆိုဒသာ် သတတုသုိက်တစ်ြုြ င််းစ ၏ ဆက်စပ်ခ စ် ွေန််းဒပေါ်ဒပေါက်မှု အရင််းြံ 

အဒကကာင််းတရာ်းမ ာ်းန ငေ့် သတတုသုိက်အတန််းအစာ်းမ ာ်းမ ာ အမ ို ်းမ ို ်းအ ံု ုံ ကွေဲခပာ်းခြာ်းန ်း 

ဒနရံသုာမဟုတ်ဘဲ  ိုသတတုသုိက်တို ၏ ဘူမိရူပဆိုင်ရာ စမ််းသပ်ြ က်တုန ခ်ပန်မှုရလ ် 

ရုပ်ဂုဏ်သတတိမ ာ်းကို အလံ်ုးစံုန ်းလည်သဒဘာဒပေါက်နိုင်ရန် လိအုပ်ြ က်မ ာ်းစွော ရ ိဒနခြင််းပင် 

ခ စ်ပေါသည်။ ဥပမာအာ်းခ ငေ့် ဘူမိရူပနည််းပညာခ ငေ့် ဒရွှေကို တိုက်ရိကု်စမ််းသပ်တိုင််းတာ၍ 

မခ စ်နိုင်ခြင််းမ ာ သတတုသုိက်ခ စ်ဒပေါ်မှု မူလသဘာဝ၌ပင ် ဒရွှေ ပေါဝင်မှုပမာဏ အလွေန်နည််းပေါ်း 

ဒသာဒကကာငေ့်ခ စ်ပေါသည်။  ိ ုဒကကာငေ့် ဒရွှေရ ာဒ ွေရာတွေင် သွေယ်ဝိုက ်ဒသာနည််းလမ််းခ ငေ့်သာ 
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စမ််းသပ်တိုင််းတာ၍ ပံုဒ ာဒ်လေ့လာကကခြင််းခ စ်ပေါသည်။ မည်သုိ ပင်ဆိုဒစကာမူ ဘူမိရူပဆိုင်ရာ 

စမ််းသပ်တိုင််းတာမှုမ ာ်း ခပုလုပ်ပပ ်းမ သာ ပိုမုိြိုငမ်ာတိက ဒသာ သတတုသုိက်ခ စ်စဥ်သဒဘာကို 

ဒလေ့လာသိရ ိဒ ာ် ုတ်နိုငမ်ည်ခ စ်ပေါသည်။ နိုငင်ံအတွေင််းရ ိသက်ဆိုင်ရာြွေငေ့်ခပုမိန ်ရ သယံ ာတ 

ရ ာဒ ွေစမ််းသပ်တူ်းဒ ာ် ုတ်လပု်ဒရ်းလုပ်ငန််းစဥ်မ ာ်းတွေင်လည််း ဘူမိရူပဆိုငရ်ာနည််းလမ််းမ ာ်း 

အသုံ်းခပု၍ စမ််းသပ်တိုင််းတာဒရ်းလုပ်ငန််းမ ာ်းအာ်း ပိုမုိဒပေါင််းစပ်ခပုလပု်သငေ့်သည်ကို အကကံခပု 

တငခ်ပခြင််းခ စ်ပေါသည်။ ယြုစာတမ််းတွေင် မိမတိို ဌာနရ ိ ဒြတ်မ ဒန က်ဆံု်းဒပေါ် သံလိုက်စက် 

ကွေင််းခပင််းအာ်းတိုင််း စက်ကိရိယာအသုံ်းခပုကာ တိုင််းတာြဲေ့သည်ေ့နည််းေ  ဟာ၊ ဒ ာ် ုတ် ဒတွေွေ့ရ ိ 

ရဒသာ ူ်းခြာ်းသညေ့် သံလိုက်စက်ကွေင််းခပင််းအာ်း ံုမ ာ်းအာ်း ပံုဒ ာဒ်ရ်းဆွေဲ၍ ခ စ် ွေန််း ဒပေါ် 

ဒပေါက်နိုင်သညေ့်သတတုသုိက်၊ ဘူမိခ စ်စဥ်န ငေ့် နယ်ပယ်ဝန််းက ငမ် ာ်း၏ သိသာ ငရ် ာ်းမှုမ ာ်းအာ်း 

ဘူမိဒေ ပညာရပ်ဆိုင်ရာအဒခြခပု ြန ်မ န််းဒ ာ် ုတ် ဒလေ့လာသုံ်းသပ်မှုမ ာ်းအာ်း ဒရ်းသာ်း 

တငခ်ပ ာ်းခြင််း ခ စ်ပေါသည်။ 

 

  



The Utilization of Magnetic Anomaly in Mineral Exploration 

1. Introduction  

 Various mining for subsurface resources has an intensely effect on the focus and style 

of geophysical prospecting. It is rich from the table that the geological environments of most 

ore deposits can be predicted geo-physically. There are many inventive products with the wide 

changes of geophysical method in two-way, direct or indirect detection. Whereas any 

knowledge can be kept to search directly for gold but to locate structures and environments in 

which gold is most likely to occur. Direct detection of gold deposits using the geophysical 

method is very difficult due to its low amount in the subsurface but then other geophysical 

methods may lead to the indirect investigation of gold deposits. Besides that, the problem stem 

is to apply meaningful geophysical responses from the variety of geological characteristics 

associated with its individual class of gold deposit. Therefore, the only way for gold exploration 

using the geophysical methods is carried out indirectly.  

 Field-work option was carried out for the purpose of technical experience in 

geophysical assessment to young scientists of our department. The focus of prospecting is 

taking a look at the magnetic sensitivities over some parts of study area. The entire duration of 

field investigation is sixteen days within Feburuary17th to March 3rd, 2024.Throughout the field 

period, morning and evening touch with actual freeze, warm to hot during the day and the air 

is relatively dry that is getting too bad for well-being. 

 

2. Objectives    

 As a categorically, the job of looking for a favorable gold environment would be quite 

impossible without such a geophysical outlook. The concepts play a leading to more precise 

mineral resource and exploration programs and then the objectives will have been given and 

suggested the idea that should be applied in all relevant permit area of mineral explorations. In 

this study, the characteristics that represent the significant of magnetic anomalies, geophysical 

magnetometer methods and detective strategies are described, and illustrated by magnetic 

intensity map from a variety of potential occurrences. 

 

3. Geology 

 Gold is one of the most active economic minerals and gold mining contributes largely 

to the economy of the country. Regionally, the gold deposits of Myanmar comprise six major 

north-south trending geological linkages or tectonic terranes. Among them, the Mergui Belt 

(MB) also known as the Slate Belt in Central Myanmar is largest and most economically 

important gold provinces in Myanmar. 

  Numerous orogenic gold deposits have been discovered by diverse style of 

mineralization in the Mergui Belt (MB), that formed in response to stratigraphic and structural 

controls on the flow of Au-bearing fluid through metasedimentary rocks, (Mitchell, 2004). 
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Orogenic gold deposits are one of the main groups of gold deposits making up a major source 

of gold produced worldwide (Groves et al., 1998; Dubé and Gosselin, 2007). The most common 

structures present in orogenic gold deposits are brittle to ductile in nature and subsequent 

structural reworking cause veins to be discontinuous, and for original mineralization to be 

displaced by later structural events (Groves et al., 1998). 

 The geology of the detected area involves in the northern portion of the gold district, 

central Myanmar (Mitchell, 2004). The main showings are at an elevation about 1200 m above 

sea level with rugged terrain. It is mainly composed of Carboniferous to Lower Permian 

metasedimentary rocks of the Mergui Belt (MB), the metamorphosed Lower Paleozoic rocks, 

Mogok Metamorphic Belt (MMB) and granites (Jurassic-Cretaceous). Mogok Metamorphic 

Belt (MMB), medium to high grade metamorphic rocks, tightly folded, consists of phyllite, 

schist, gneiss and calc-silicate rocks and intruded by calc-alkaline dykes and granites. The 

Mergui Belt (MB) consists very largely of argillaceous rocks, and consists of two formations: 

the Kogwe mudstone and the Polokkale pebbly-wacke. 

 Two major thrust faults, the Sakhanya Taung Fault to the west and the Pan Laung Fault 

to the east were occurred at the area that can be determined in tectonically complex. In the 

western region of the area where the Mergui Belt (MB) between the Mogok Metamorphic Belt 

(MMB) is the Sakhanya Taung fault is divided. The fault dip is steeply west with Mogok 

Metamorphic Belt (MMB) in the hanging wall overlying Mergui Belt (MB), (Mitchell, 2004). 

Granite intrusion can be found in the eastern part of the area. 
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Figure 1 Geological map of the study area, (Mitchell, 2004). 
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4.  Materials and Methods 

 First of all, detailed topographic surveying is established with line cutting. The base 

line for geophysical survey is preferred a true-west cutting 600 m long, tied in to the legal 

corner post of study block. The starting coordinate of the base line point is taken by GPS, 

Myanmar Datum 2000. There are twelve traverse lines cutting by extensive grid from the base 

line to the true-north and each line is 650 m elongated and 50 m interval. Detailed surveying 

was accomplished with the using of Ushikata Surveying Compass (LS-25, Japan). All stations 

were mounted on Zero-Back setting and then easily measured with tape to true north or true 

west. 

 Geophysical surveying was agreed with using of G-864 SX Cesium Backpack 

Magnetometer over the site covering in official lease area. The GPS system is automatically 

fixed with magnetic reading to measure along the arrays lines which were in turn used to 

generate the anomaly maps for the measured area with the aid of mapping software, Surfer and 

Geosoft. The arrays lines were oriented in an N-S direction, forming a rectangular area. A series 

of magnetic readings were transferred to a laptop computer and the data were corrected using 

trend analysis to remove all contributions to the observed magnetic field caused by sub-surface 

magnetic sources. The residual anomaly magnetic data were planned against distance to obtain 

magnetic field plots as well as against the Longitude and Latitude to obtain the 2D contour map 

and 3D surface distribution map of the whole survey area. Half-width method was used to 

estimate the depth of the significant anomaly zone forming in magnetic profiles. The findings 

showed that the assigned area had the magnetic susceptibility occurrences, which would be of 

economic importance, if exploited. In geophysics, the anomalous magnetization might be 

associated with local mineralization that is potentially of commercial interest. Hence, a 

magnetic surveying was carried out in study area. 

                                                             

Figure 2. Surveying Compass (Ushikata, LS-25, Japan). Figure 3. Germin (64s). 
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Figure 4 Magnetometer G-864 SX (left) and magnetic surveying in the field (right). 

 

       

Figure 5. Magnetometer arrays (left) and 3D contour map of study area (right). 

5. Results and Discussions 

 Geophysical traverse lines were run across the area of both known geological unit 

Mergui Belt (MB) and Mogok Metamorphic Belt (MMB). In the study area, wide range of 

magnetic intensity had a notably magnetic response between the range of 26215 nT to 46808 

nT (Nanotesla). The total magnetic intensity values at a series of magnetic readings were 

processed to obtain the relative corrected intensity with the aid of Surfer and Geosoft. The 

world background magnetic value of the central Myanmar is about 45000 (nT) which satisfied 

for the value of lease area. By magnetic readings, the average background magnetic value in 
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this region is evaluated in 45341.03 nT. By examining the different maps based on corrected 

data such as total magnetic intensity map (TMI), residual intensity map (RMI) and reduced to 

pole map (RTP). There is a typical low magnetic anomaly zones are formed as the continuous 

alignment feature from northwest to southeast direction approximately about 315º in azimuth. 

The length of alignment is at least 800 m in total magnetic intensity map (TMI). But, the extent 

of alignment is changed in RMI and RTP, the direction of alignment is not oriented. These 

anomalies zones can be interpreted as geological significant zone, presumably mineralized 

zones, structural weakness, alteration zone and somethings of these. 

 The magnetic anomalies are always shown in the irregular profiles. Anomalies 

occurring over the profiles with varying intensity and dimensions have been analyzed from the 

contour maps and profiles across the anomalous zones. It is an indication of the nature of the 

basement and the extent of inhomogeneity of the subsurface, which could be as a result of 

basement structural feature.   

 In this detected area, the pacing along six profiles on TMI map were acquired by four 

east-west lines and two NW-SE diagonal lines. Magnetic profiles are envisioned for a purpose 

of depth representing the anomalous zones. The depth of anomalous zone can also be evaluated 

in each profiling by consuming half-width method. According to this way all profiles were 

evaluated measuring data at the target zone. 

 The target zones are characterized by low intensity and all profiles are labelled in L1, 

L2, L3, L4, L5 and L6. However, the profile L1 cannot evaluated the depth estimation but the 

other profiles are produced in depth valuation. The example evaluation of depth estimation 

profile-L3 is found in Figure (7) and the value of depth estimation and their locations are 

tabulated as follow. 
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Figure 6. Total Magnetic Intensity (TMI) and profile lines of study area.  

Table 1. Half-width method calculation results of all profiles 

Profile 
Geometry Value 

Width Depth 

L1 --- --- 

L2 95 m 45 m 

L3 95 m 35 m 

L4 102 m 36 m 

L5 
65 m 30 m 

45 m 25 m 

L6 
30 m 20 m 

35 m 20 m 

Average 66.7 30 m 
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Figure 7. Magnetic anomaly profile of L3 and depth evaluation by half-width method. 

 

6. Conclusions and Recommendations 

 The geophysical prospecting of investigated area is a wide variety of magnetic field 

area. In the study area, the western and the southern portion are strongly low magnetic intensity 

responded as an alignment. It can be assumed that to each low intensity along the alignment is 

quite adequate to mark the zone favorable for mineralization traps because the alignment is 

greatly shown in relation of known mineralized quartz veins on the surface geological map, 

figure (2). Otherwise, these are probably caused by veins or faults, and each of depth intensities 

were evaluated to identify particularly that can see relatively thick in average about 30 m, so 

that any anomaly could indicate the presence of a potentially-important vein. Drilling is 

recommended to determine the cause of each such low anomaly zone after fault evidences have 

been detail seeking. It should be intended for first priority target in following phase. 

 In addition, structural weakness as fracture zone or altered zone are reflected with a low 

magnetic anomaly in the eastern part of the area that occurred like to a trend between the two 

strong anomaly area. It is presumably that the trend will undoubtedly correspond to the 

basement geology in the area because the eastern part of the area is involved in slate belt (MB). 

It is possible that the occurrence alignment may be a structural weakness such as fault or 

mineralized zone within the same unit and alignment existing between the two strong anomaly 

area. 

 Furthermore, four continuous magnetic low zones were formed as a trend with nearly 

north-south direction. It is parallel to the thrust fault so that it may be structural weakness such 

as fault related shear zone or a parallel fault wherein mineralization may be trapped and then 

potentially of commercial interest. 

 As a suggestion, the information regards low magnetic intensity zones was only 

interpreted as possible causes and probability of low magnetization. No one, geologists or 



9 
 

geophysicists cannot say exactly whether gold is associated or not. In order to explore successes 

mining program, additional geophysical method, detail surface geological test data such as 

geochemical data, structural geometry and localized lithological distribution will be integrated.  

 

Figure 8. 3D view of Total Magnetic Intensity (TMI) map. 

 

 

Figure 9. Idealized sketch map for study area. 



10 
 

7. Acknowledgement 

 The author wants to thank Dr. Thet Tin Nyunt, Director General of Department of 

Geological Survey and Mineral Exploration, Ministry of Natural Resources and Environmental 

Conservation and each contributor in the team of field operation for their help and invaluable 

advices to become with more insightful discussion on this study. 

 

8  References  

Ali, A., Rehman, K., Tayyab, O., Zaman, T., Jameel, M., Khan, A., Ahmad, R., Irfan, M., 

(2020). Exploring Placer Gold Deposits through Integrated Geophysical and 

Geochemical Techniques at the Confluence of the Indus and Kabul Rivers, NW 

Pakistan. Acta Geologica Sinica (English Edition), 2020, 94(5): 1440–1450 

Breiner, S., (1999). Applications manual for portable Magnetometer. Copyright by Geometrics, 

U.S.A. 

Groves, D.I., Goldfarb, R.J., Gebre-Mariam, M., Hagemann, S.G., Robert, F., (1998). 

Orogenic gold deposits--a proposed classification in the context of their crustal 

distribution and relationship to other gold deposit types. Ore Geol. Rev., 13 (1998), pp. 

7-27 

Hlaing, M. K., Yonezu1, K., Zaw, K., Myint, A. Z., Aye M. T., Watanabe K., (2021). Original 

and characteristic of the Shwetagun deposit, Moditaung-Nankwe gold district and the 

Kunzeik and Zibyaung deposits, Kyaikhto gold deposit and Mergui belt, Myanmar: 

Implications for fluid source and orogenic gold mineralization. Frontiers in Earth 

Science, www. Frontiersin.org.Vol-9, Article 772083 

Mitchell, A. H. G., Ausa, C. A., Deiparine, L., Hlaing, T., Htay, N., and Khine, A. (2004). The 

Modi Taung-Nankwe Gold District, Slate Belt, central Myanmar: Mesothermal Veins 

in a Mesozoic Orogen.  

Myo, N., (2012). Geology and Gold Mineralization of the Yamethin Area, Yamethin Township, 

Mandalay Region. Dagon University Research Journal 2012, Vol. 4. 

Ozegin, K. O., Alile, O. M., (2021). Exploit of Ground Magnetic Survey Data for Solid Mineral 

Exploration. International Journal of Earth Sciences Knowledge and Applications 

(2021) 3 (3) 208-216 

R.J. Goldfarb, C.J.R. Hart, G. Davis, D.I. Groves., (2007). East Asian gold deciphering the 

anomaly of Phanerozoic gold in Precambrian cratons. Econ. Geol., 102 (2007), pp. 341-

346 


