Leaflet No.

The Republic of the Union of Myanmar
Ministry of Natural Resources and Environmental Conservation

Forest Department

Zaw Zaw Thein, Assistant Research Officer
Aung Min, Deputy Director
Department of Geological Survey and Mineral Exploration

February, 2025



Contents
LASE OF TADLE ...ttt ettt e b e s bt e st e st st e b e b e e sbe e et e eneeen i
LIS OF FIGUIES ..ottt et e sme e s ene s i
ADSEFACE ... e e e st are e s b e rae s iii
FDOQDIGYO ----vvvvvvveverevesevevevesssessssssssssssessssssssssssssssssssssssss s iv
1 INEPOAUCHION ...ttt st e e bt e e sabe e e saeeesabeesabeeesareenane 1
2 ODJECTIVES ...ttt st e s e s be e e sabe e e ne e e s nr e e sreeesnreesane 1
3 GROLOGY ...ttt et e b e b e s ae e st ettt e bt e e bt s bt e eat e et e e be e sh e e e ae e st e e be e beens 1
4 Materials and Methods ...........cocuiiiiiiiiiiiiieeee ettt e s sb e saee e sbee e 4
5 Results and DISCUSSIONS...........oooiiiiiiiiiiiiiieeee e s s e s 5
6. Conclusions and Recommendations................ccoooieiiiiiiniiieniiiiniee et sree e 8
7. ACKNOWICAGEIMENL . ........o..eoiiiiiiiiiiiieicee ettt st e 10

8 J S (3 ) 1 Lo 10



List of Table

Table 1. Half-width method calculation results of all profiles.........c.c.ccoviiiiiiiniiiciiin, 7
List of Figures
Figure 1 Geological map of the study area, (Mitchell, 2004)..........cccocviiiiiiiiniiiiincee 3
Figure 2. Surveying Compass (Ushikata, LS-25, Japan). Figure 3. Germin (645s). ................ 4
Figure 4 Magnetometer G-864 SX (left) and magnetic surveying in the field (right). ............ 5
Figure 5. Magnetometer arrays (left) and 3D contour map of study area (right). ...........ccco... 5
Figure 6. Total Magnetic Intensity (TMI) and profile lines of study area. ...........ccccvevvrvenrnne. 7
Figure 7. Magnetic anomaly profile of L3 and depth evaluation by half-width method........... 8
Figure 8. 3D view of Total Magnetic Intensity (TMI) map. .......cccccvevirieiiiiinienieese e 9

Figure 9. Idealized sketch map for study area. ..........cocoeviiiiiniiii e 9



The Utilization of Magnetic Anomaly in Mineral Exploration

Zaw Zaw Thein*, Assistant Research Officer
Aung Min, Deputy Director
Department of Geological Survey and Mineral Exploration
*Corresponding author: E-mail: zawzawthein7@gmail.com

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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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 Feburuary17% to March 3", 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).



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).




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.
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Figure 2. Surveying Compass (Ushikata, LS-25, Japan). ~ Figure 3. Germin (64s).



Figure 4 Magnetometer G-864 SX (left) and magnetic surveying in the field (right).

End
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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



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 315° 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

Geometry Value
Profile
Width Depth
L1 - -—-

L2 95 m 45 m
L3 95 m 35m
L4 102 m 36 m
65 m 30 m

L5
45 m 25m
30m 20 m

L6
35m 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

arca.

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



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.
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Figure 9. Idealized sketch map for study area.
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