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Abstract 

Lop Buri province has been interesting to its significant mineral resources (iron 

and copper) and there are high aeromagnetic intensity in the northern and southeastern part of the 

area. The magnetic anomalies are not corresponding to geological elements shown in the map. 

Therefore, magnetic anomalies are probably resulted from a high susceptibility intrusive rock.    

In this study, we have used automatic techniques in processing of aeromagnetic data for 

determination of locations and depths of magnetic contacts, including, the horizontal gradient 

magnitude, the analytic signal, the local wave-number, and the Euler deconvolution methods.  

The results obtained from each method and 3D magnetic model are compared. Measurements of 

magnetic susceptibility ( k ) and natural remanent magnetization (NRM) of gabbroic rock samples 

showed both high magnetic susceptibility (179,333±11,104 x10-6 SI) and NRM (2,262±1,273 

mA/m). The value of magnetic susceptibility can support the 3D magnetic model. The NRM 

shows its direction nearly anti-

influenced on the shape of magnetic anomalies. The interpretation result shows the boundary of 

the gabbroic body in the study area. The results led to an establishment of new geological 

interpretation from aeromagnetic map of Lop Buri province. 
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 1.8  (Airborne Geophysical Surveys of 

Thailand) 
 

. 2497 

5 U.S. Agency International Development 

 

2 . . 2513 

 

. . 2522 Sander Geophysics Ltd. 

 

 
. . 2527 . . 2532 Kenting Earth Sciences International Ltd. (KESIL) 

 (Nationwide Airborne Geophysical 

Surveys of Thailand)   3 

1) Survey A  (Airborne 

magnetic survey)  Cessna 4040 Titans 

 (flight altitude)  
1,000 (mean terrain clearance, MTC) 

1,500  7,500 (above sea 

level, ASL) ( 1.8)  (line direction) 

-  (line spacing)  1 

 (control line spacing) 14 

-   Magnetometer  Varian optically 

pumped cesium vapour V1W2321G4 (accuracy) 0.01  
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2) Survey B  C  

(Airborne radiometric survey)  Britten Norman Islander 
Bell 421 Survey B 

 Survey C 

 ( 1.9)  (flight 

altitude)  400   (MTC)  (line 

direction) -  (line spacing)  1, 2 

5  (control line spacing) 

14 -

Gamma-ray spectrometers 256 channels 

 Magnetometer  Geometric proton precession G803  

Very low frequency electromagnetic (VLF-EM)  Totem-2A 

 

3) Follow-Up AEM Survey 

 (Airborne electromagnetic survey AEM) 
Bell 421  (flight altitude) 30  

(MTC)  (line direction) strike 

 (line spacing) 400  

(control line spacing) 5 5  

(  1.10) 
Frequency domain EM -

Horizontal loop electromagnetic (HLEM) 3 

1 vertical coaxial 736  2 
horizontal coplanar  912 4,200   

Magnetometer G803 
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1.9  

1.9.1 (Magnetic Susceptibility) 
 (magnetic susceptibility) 

(Butler, 1992) (magnetic minerals) 
(low field) 

(applied magnetic field) 1  800 

(direct field) 
(alternating field)  

 

HkJ =     (1.1) 

 

 J    

       H    

       k    
 

1) Volume susceptibility ( k ) 

 

HkJV =     (1.2) 

 VJ  = Volume magnetization (Am-1) 

 

 H  = Applied field (Am-1)  

2) Mass susceptibility ( c ) 
 

BHJM m
cc ==    (1.3) 

 MJ = Mass magnetization (Am2kg-1)  

 B  = Applied field (Wb.m-2)  

 m  = magnetic permeability  

 k  SI c  m3kg-1 
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2  

1) - -  (iron-titanium-oxygen group)

solid solution series (Fe3O4)  ulvospinel (Fe2TiO4) 

(Fe2O3) 

 

2) -  (iron-sulpher) (FeS1+x, 0<x<0.15) 

(Fe3O4) 
578  

 

 

(basic igneous rocks) 

(acid igneous rocks) 
(metamorphic rocks) 

  

 

 10-20 

 ( , 2546) 
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1.1  (Telford, 1990) 

Type 
Susceptibility x 103 (SI) 
Range Average 

Sedimentary 
  Dolomite 0-0.9 0.1 
  Limestones 0-3 0.3 
  Sandstones 0-20 0.4 
  Shales 0.01-15 0.6 
  Av. 48 sedimentary 0-18 0.9 
Metamorphic 
  Amphibolite 0.7 
  Schist 0.3-3 1.4 
  Phyllite 1.5 
  Gneiss 0.1-25 
  Quartzite 4 
  Serpentine 3-17 
  Slate 0-35 6 
  Av. 61 metamorphic 0-70 4.2 
Igneous 
  Granite 0-50 2.5 
  Rhyolite 0.2-35 
  Dolorite 1-35 17 
  Augite-syenite 30-40 
  Olivine-diabase 25 
  Diabase 1-160 55 
  Porphyry 0.3-200 60 
  Gabbro 1-90 70 
  Basalts 0.2-175 70 
  Diorite 0.6-120 85 
  Pyroxenite 125 
  Peridotite 90-200 150 
  Andesite 160 
  Av. acidic igneous 0-80 8 
  Av. basic igneous 0.5-97 25 
Minerals 
  Graphite 0.1 
  Quartz -0.01 
  Anhydrite, gypsum -0.01 
  Calcite -0.001- -0.01 
  Chalcopyrite 0.4 
  Sphalerite 0.7 
  Cassiterite 0.9 
  Pyrite 0.05-5 1.5 
  Limonite 2.5 
  Hematite 0.5-35 6.5 
  Chromite 3-110 7 
  Pyrrhotite 1-6000 1500 
  ilmenite 300-3500 1800 
  Magnetite 1200-19200 6000 
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1.9.2 (Anisotropy of Magnetic 

Susceptibility, AMS) 

  

2 (second-order tensor) (Hrouda et al., 1982) 
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    (1.4) 

 

  J (induced magnetization) 
       H  (external magnetic field)  

               k    (magnetic susceptibility tensor)  
   

x , y z

( 1  )  k  
 yxxy kk = , zxxz kk = , zyyz kk =   

 (ellipsoid) ( 1.11) 3 
k  ( maxk ) k  ( intk ) k  ( mink ) 
1k , 2k  3k   

 
 1.11 3  (Tarling and Hrouda, 1993) 



 22 

 

 AMS 

(susceptibility ellipsoid) anisotropy degree ( Pj ) 

shape factor (T ) (Jelinek, 1981) 
anisotropy degree ( Pj ) 
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2
1 2exp mmmPj hhhhhh -+-+-=  (1.5) 

 

shape factor (T ) 
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31

3122
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11 ln k=h  ; 22 ln k=h  ; 33 ln k=h  3
321 hhhh ÖÖ=m  

  T>0  (oblate or plate-like ellipsoid) 
  T<0 (prolate or rod-shaped ellipsoid) (Jelinek, 1981) 
 

1.9.3  (International Geomagnetic Reference Field, 

IGRF) 

  

(spherical harmonics) 

  (International Geomagnetic Reference Field, 

IGRF) 1968  

 (secular variation) IGRF . . 1980 

 IGRF 
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. . 1980 ( , 2539) 

  IGRF 

 
( , 2548) 

(V ) 

 (IGRF)  
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1.9.4   

 (automated techniques) 

(enhancement) 

(Reduction to the pole, RTP)  Horizontal gradient 

magnitude (HGM)  Analytic signal (AS) Local wave-number (LW)  Euler 
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deconvolution  

(induced magnetization, iJ ) 
 (remanent magnetization, rJ ) 

( 1.12) 

 

 

 
 

 1.12 ( T) 

( Z)  ( H) 

 (Haalck, 1953) 

 

1.9.4.1 (Reduction to the pole, RTP) 

Reduction to the pole (RTP) 

 (MacLeod et al., 1993) 
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( ) IIaIIaif =à ,,         (1.8) 
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       I  (inclination)  

      Ia  (inclination)  ( I ) 

       D  (declination)  

       q    (wavenumber direction) 

 
1.9.4.2 Horizontal Gradient Magnitude (HGM) 

Horizontal gradient magnitude (HGM) 
(magnitude)  

(horizontal gradient)  (sensitivity to noise) 

(first-order horizontal 

derivative)  ),( yxM Horizontal gradient 

magnitude ),( yxHGM   (Blakely and Simpson, 1986) 
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(peaks)  

1)  

2)  

3)  

4)  

5)  
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1-4  Horizontal gradient magnitude 
 5  

Horizontal gradient magnitude 2  

 Horizontal 

gradient magnitude (reduction to the pole, RTP) 
(pseudogravity transformation, PG) 

1 (Phillips, 2002)  

 

1.9.4.3 Analytic Signal (AS) 

Analytic signal (AS) Total gradient (TG) 

(amplitude) ),,( zyxM   Analytic signal 

),( yxAS   (Roest et al., 1992) 
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(1.10) 

 

Analytic signal 

 

(Roest et al., 1992) 
(MacLeod et al., 1993)  Horizontal 

gradient magnitude 

(first-order horizontal and vertical derivative) 

Reduction to the pole 

 

1.9.4.4 Local Wave-number (LW) 

Thurston and Smith (1997)  Local wave-number (LW)  Source 

parameter imaging (SPITM)  (amplitude)  (local 

phase) Analytic signal ),,( zyxM   Local wave-number 
),( yxk   
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Local wave-number ),( yxk

 (Smith et al., 1998)  ( ) 

 Horizontal gradient magnitude  

Analytic signal (structural index, SI) 

Local wave-number 
(second derivatives)  

 Local wave-number 
 (upward continuation) 

 (vertical integral) 

 

1.9.4.5 Euler deconvolution 

 n  
 (Bournas et 

al., 2003) 
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( )000 ,, zyx  T  

( )zyx ,,  B  N

(structural index, SI) 
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 1.2 

(Thompson, 1982; Reid et al., 1990) 

Geologic model Magnetic Structural Index Gravity Structural Index 

Contact 0 
Sill 1 0 
Dyke 1 0 
Horizontal cylinder 2 1 
Pipe 2 1 
Sphere 3 2 
      

 

N

( )000 ,, zyx  
4 

  

 

1.10  

 

( , 2536) 

 Intayot (2006) 

3 1) 

2) 

- -     
3) 
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(2539) 

- -

200-400   

 

. . 2527- 2532 (MRDP)  
Kenting Earth Sciences International Ltd. (KESIL) 

  

Wisedsin (1994) 

(Uranium, U) (Thorium, Th) 
 (Potassium, K)  

(2539) 
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(enhancement) 

Blakely and Simpson (1986) 

Stillwater Montana 

Cordell and 

Grauch (1985) 

 

Horizontal gradient magnitude (HGM) 

(pseudogravity transformation, PG) 

 

Roest et al. (1992)  Analytic signal (AS)  

 
 

 AS  Lake Huron 
AS 

 Lake Huron 

Cape 

Breton Island Newfoundland  
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 Horizontal 

gradient magnitude (HGM) 
(reduction to the pole, RTP) 

(pseudogravity transformation, PG) 
MacLeod et al. (1993) RTP 

RTP 

Analytic signal (AS) 

 AS 

Roest and Pilkington (1993) 

AS  HGM 

Manicouagan 

Thurston and Smith (1997) Source parameter imaging (SPITM) 

 Local wave-number (LW) Analytic 

signal 

(structural index, SI) 

 (Smith et al., 1998) 
 (inclination)  (declination)  (dip) 

(strike) 

LW 

 LW 

  LW 
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(SI)  

 Phillips (1997) 2.2  

U.S. Geological Survey (USGS)  PC DOS 

1.0 Microsoft Window 

Geosoft Oasis montaj  Phillips et al. (2003)  

2.0  Phillips (2007) 
Microsoft Window 2000 XP 

Phillips (2000) 3 Horizontal 

gradient Magnitude (HGM)  Analytic signal (AS)  Local wave-number (LW) 

HGM  

(HGM-RTP) 
(HGM-PG)  HGM-

RTP 

HGM-PG 

 HGM 

 AS 

  AS 
(AS-FVI) 

HGM AS 

 LW 

 

(SI)  
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 HGM 

  HGM  AS 
 LW  

Phillips (2001) matched band-pass 

azimuthal 

USGS (Phillips,1997)  matched band-pass 

 azimuthal 
 band-pass 

Albuquerque New Mexico  matched band-pass 

 2 

123  azimuthal 

Phillips (2002) 

Santa Cruz Patagonia 

 USGS (Phillips, 1997) 

decorrugation 
3 

Horizontal gradient magnitude (HGM) 

Analytic signal (AS) Local wave-number (LW) 

1) HGM 
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2) 

HGM 

AS  AS 
HGM 3) 

 AS 
  

4)  AS 
LW  

Phillips et al. (2007)  (special function) 

(model-

specific)  HGM  (absolute value, ABS) 

(model-independent) AS  LW 
(model-specific special function) 

(RTP) 
(model-independent special function) (SI) 

(vertical integral, VI) 

Parsons et al. (2006) 

Mingan Quebec 
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Analytic 

signal (AS) 

(upward 

continuation)  

 

Bournas et al. (2003) Euler deconvolution  Analytic signal 

(AS) Local wave-number (LW) 

Hoggar 
 

Issalane Hoggar 

 Hoggar Saharan metacraton 3 

 
2 

 2 

 Euler deconvolution 

 

Stendal et al. (2004) 

(Pb) 

Mpanda 

Mpanda lkulu ubenda 
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-

Mpanda 

(Q-value) 

 Q-value < 1   Q-value > 1 

 (Books, 1962) 

 (NRM)  ( k ) 
(AMS) 

Blanco-

Montenegro et al. (2003) Gran 

Canaria Euler deconvolution HGM 

 (forward modeling)  Gran 

Canaria  NRM 

Euler deconvolution 

(SI) 0.5  1 
HGM  (RTP) 

 (PG) 

Gran Canaria NRM 4  

 NRM -3  -1.5 

 NRM 
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Bhongsuwan  Elming (2000) 

NRM k  AMS 

Ti-rich  
 Ti-poor 

Q-value  
(Q-value>1) 

jP  10% 

 
Salminen and Pesonen (2007) 

Valaam 
k NRM Q-value 

NRM 
k  Q-value 

535- 560 oC 
325-355 oC   

AMS 
jP 1-6% 

jP -T  

 

1.11  

1) 

 

2) 
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2 

 

 

 

 

2.1 

 

 
 

 2.1  
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2.1  

2 

 

2.1.1  

1) (portable core-drilling machine) 

2) (orienting fixture) 

3)  (sun compass) 

4) (magnetic compass) 

5)  (global positioning system, GPS) 
6) (oriented rock samples) 

7)   

8)  

9)  
 

10) AGICO  JR-6  

11)  AGICO  KLY-3S Kappabridge 
 

12) Molspin 
13)  SUSAM 

14)  Rema6 

 
2.1.2  

1) Survey A 1:250,000 

 (5138 IV) 6  

 (5039 II)  (5038 I) (5038 II) 

 (5139 III)  (5138 III)  (5138 II) 

 100.5  100.75   14.75  15 
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2) 1:250,000 
 (ND47-8)  (ND47-4)  

(ND47-3) (ND47-7) 
 

3)  

4)  

5) Didger  (digitize) 

 

6)  Oasis montaj Viewer  USGS 

 

7) (International Geomagnetic 

Reference Field, IGRF) 

8) Surfer 

9) MAG3D  3 
      10) Voxler  3  

 

2.2  

2.2.1  

2.2.1.1 

(oriented rock samples) 

9 2.2 M1 675,051E 

1,668,994N 
  M2 

M3  ( 1.4)  P1 (

1.5)  M4, N1, N2 ( 1.6)  Q1, Q2 

 ( 1.7)  (M1, M2, 
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M4) (portable core-drilling machine) 
 (  2.3) 

 (geo-graphic reference coordinate) 
  

(magnetic susceptibility, k ) (natural remanent magnetization, 

NRM)  

 (secular variation) 

(sites) 5 10 (samples)  
 

1) 

 

2) (portable core-drilling machine) 

3 4  5 10   

3) (orienting fixture) 
(dip)  

4) strike (magnetic compass)  (sun 

compass) 2 
 

5)  

6)  

7)  
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8) 

 

9) (oriented rock sample) 

10)  
11)  (site) 

 (N1, N2, M3, P1, Q1, 

Q2) 

 

 

 
 

 2.2  
 

640000 650000 660000 670000 680000 690000 700000 710000

1610000

1620000

1630000

1640000

1650000

1660000

1670000

1680000

Pkd

Qt

Qt

Qt

Jpw

PTRp

PTRka

PTRhs

bs

Ps

Qt

PTRkr

Ptf

rh

C

Pn

Qa

Qa

Qa
Qa

Ppa

TRs

M1
M2

M3

M4

N1

N2

Q1
Q2 P1

ANG THONG

CHAI NAT

NAKHON SAWAN

SARA BURI

SING BURI

PHRA NAKHON SI AYUTTHAYA

LOP BURI

Sedimentary and Metamorphic Rocks
EXPLANATION

0 10000 20000

Terrace deposits

Igneous Rocks

Diorite and hornblende diorite

Rhyolite

Black limestone, sandstone 
and shale

Banded to laminated limestone

Shale, slaty shale and slate

Sandstone, siltstone, shale and 
chert,intercalated with limestone

Recrystalline limestone and 
chert nodule

Undifferentiated,biotite granite
hornblende granite,granodiorite
 

Andesite

Undifferentiated rhyolitic and 
andesitic porphyries

Alluvial deposits

Red shale sandstone, quartz 
sandstone,conglomerate

FaultSampling site

m

UTM Easting (m)

U
T

M
 N

o
rt

h
in

g
 (

m
)
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 2.3  

 

2.2.1.2  

 ( 2.2  

 2.5 ) 

 ( 2.4) 

1 3 (specimens) 

 

( 2.5) 

 ( 2.6) 
 (holder) 5 4 

3 5 
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 2.4   
 

 

 
 

 2.5 
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 2.6  

 
2.2.1.3 

(magnetic susceptibility, k )  

(anisotropy of magnetic susceptibility, AMS)  (natural remanent 

magnetization, NRM) Köenigsberger ratio (Q-value) 
(alternating 

field demagnetization, AF) 
 

 

2.2.1.3.1 

 

 (magnetic susceptibility, k ) 
(anisotropy of magnetic susceptibility, AMS) 

Spinning specimen magnetic susceptibility anisotropy meter  AGICO  KLY-3S 

Kappabridge  ( 2.7) 870  
300 0.1 [SI] 3x10-8 [SI] 

° 3% 

SUSAM 
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 (holder) 
 

1) 30  

2) SUSAM (holder) 
3   

3) (calibration) 3  

4) 15  

X Y Z 

15  

5) site, specimen,  strike 
  dip 

 

 

 (holder)  

bulk 3 

 

1) 

2)  

 

water

waterair
sample

WW
V

r
-

=    (2.1) 

 

sampleV  airW  
waterW  

 waterr  1 
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3)  10 

 

sample

measure
correction V

k
k

10³
=    (2.2) 

 

measurek   
sampleV   

 

 
 

 2.7  AGICO  KLY-3S Kappabridge 

 

2.2.1.3.2 

(natural remanent magnetization, 

NRM) (Spinner magnetometer)  AGICO  JR-6 
 ( 2.8) 2.4x10-6 

 Rema6 
 6 

 3  mu-metal 
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1) 30  

2)  Rema6 (calibration) 
 (manual) (low 

speed) 
3)  specimen,  strike 

 dip 

4) 4 

 X 

Y Z 
4 

 

 

 
 

 2.8  AGICO  JR-6 

 

2.2.1.3.3  

Molspin ( 2.9) 4 
1) 2) 3) holder 

tumbler 4) tumbler 
2 

10  tumbler 
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AC variometer 95    
 (progressive stepwise 

demagnetization experiment) 
5, 10, 15, 20, 25, 30, 35, 40, 45, 50 60  

 

 

 
 

 2.9 Molspin 

 

2.2.1.3.4  

 (Scanning electron 

microscope, SEM)  JSM 5800  LV  

(Energy dispersive X-ray spectrometer, EDX) Oxford  ISIS 300 

(ferromagnetic mineral)  
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2.2.2  

2.2.2.1  

1) 

 

2) 
9 4 

3) 

 Didger 

3.1)  Didger 
File  Import Bitmap Into Raster Project 

 
3.2) 4  ( 2.10) Image 

 Calibrate Image  Initial Calibration Settings 

 Projected Coordinates  
World/Continental Projections Unprojected Lat/Long 

Indian 1975 Next  Raster Calibration 

  X ( ) World X 
Y ( ) World Y decimal 

minute second  60  100 

7  decimal 7+ 55*100/60 = 7.91667 Add Point 

4 Next Total RMS 

10 
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2.10 

 

3.3)  ( 2.11)  Digitize Polyline 

   ( Polygon  

) 

Primary ID 

42,000  42,000 

Add Layer 
 Digitize Polyline   

 

3.4) 

File Export  Golden Software 

Data (*.dat)  AutoCAD 

DXF (*.dxf)  
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2.11  

 

2.2.2.2 

UTM (Universal Transverse Mercator Co-ordinate System) 

3 

  1 X   2 
 Y     

decimal  3 

  UTM 

Didger  

1)  Didger 
Golden Software Data (*.dat) File Import Data File 

  1 X  2 
 Y  3 (Primary ID) Import 

 Define Import Options Projected Coordinates 

 ( ) 
 OK 

 ( 2.12) 
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2.12  

 
2) UTM  View 

Change Projection  Modify Map Projection 

UTM Zone 47N (96E to 102E) Indian 1975 

  OK 
 UTM (  2.13) 

 

 
 

2.13 UTM  
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3) File Export 

 Golden Software Data (*.dat) 

 

2.2.2.3 

UTM   

 X  Y 

Surfer  

1)  Surfer Grid Data 

UTM Golden 

Software Data (*.dat)  Grid Data  

( 2.14) X X  Y 
Y Z  

 (gridding method) Minimum Curvature 

  (spacing)  500  X Y 
OK Surfer Grid (*.grd)  

 

 

 
 

2.14 Grid Data 
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2)  Surfer Grid (*.grd) 
  Grid Mosaic  Surfer Grid (*.grd) 

Grid Mosaic ( 2.15) 
 (spacing) 500  Surfer Grid (*.grd) 

Add OK 

Surfer Grid (*.grd)  

 

 
 

2.15 Grid Mosaic  

 
3) Map Contour Map New 

Contour Map Surfer Grid (*.grd) 

 
 ( 2.16) 

4) 
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2.16 

 
2.2.2.4  

(International Geomagnetic 

Reference Field, IGRF) 

 

 
 ( 2.17)  

1) 

2)  
(IGRF)  decimal 

 

 300  . 1980  
3) 

  Golden Software 

Data (*.dat) 
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4)  

UTM 

5) 

 (spacing)  
  

6) 

Surfer  Grid Math 

Grid Math Surfer Grid 

(*.grd) Input Grid File A 

Surfer Grid (*.grd) Input Grid File B C = A-B 

OK Surfer Grid (*.grd) 
 

 

 
 

 2.17  

( : http://wdc.kugi.kyoto-u.ac.jp/igrf/point/index.html) 
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2.2.2.5  

 
(noise) 

(inversion method) 

 

 
2.2.2.5.1  Decorrugation 

 (corrugation) 
decorrugation 

(Phillip, 2002) Oasis montaj Viewer  USGS 
 

1) Oasis montaj Viewer  USGS 
Gx  Load Manu usgsv.omn 

USGSV  
Surfer Surfer (*.GRD) 
2) plug holes 

 USGSV Grid Utilities  Plug holes by 

Iterating  Fill dummy values in a grid ( 2.18) 
Surfer (*.GRD) 
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2.18 Fill dummy values in a grid plug holes 

 

3) decorrugation  USGSV Grid Spatial Filtering 

Decorrugation (DECOR)  Grid Decorrugation ( 2.19) 
 plug holes 

 (flight line direction) 
decorrugation 

(noise) -  

 

 
 

2.19 Grid Decorrugation  decorrugation 
 

2.2.2.5.2 Matched Band-pass Filtering 

 

(high frequency) 

  matched filtering 
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 matched filtering 
  match band-

pass filtering Oasis montaj Viewer  USGS 
 3 

1)  Initialization 
(Fourier transform)  (radially-symmetric part, 

RSP) (non-radially symmetric part, NRSP) 
USGSV Grid Matched Filtering Initialization (MFINIT) 

 Initialize matched filtering process ( 2.20) 
decorrugation 

 

 
 

2.20  Initialize matched filtering process  

Initialization  matched band-pass filtering 
 

2)  Design filters ( 2.21) 

 

USGSV Grid Matched Filtering  Design filters (MFDESIGN) 
 Design matched filters  radial spectrum  

Initialization  fit  (log power 

spectrum)   
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2.21  Design matched filters  Design filters 
 fit  matched band-pass filtering 

 

3)  Apply Filters 

USGSV Grid Matched Filtering Apply Filters (MFFILTER) 

 Apply matched bandpass filters ( 2.22) 
Fourier transform  Initialization layer  

Design filters Amplitude Wiener  
decorrugation masking 

 
 

4)  

USGSV Grid Matched Filtering 
Show Filters (MFPLOT) 
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2.22  Apply matched bandpass filters  Apply 

Filters  matched band-pass filtering 

 
 

matched band-pass filtering 

(short wavelength)  

 (low pass filtering) 

 
(intermediate wavelength) 

 

 
2.2.2.6  

 (automated techniques) 

(enhancement)   Horizontal gradient 

magnitude (HGM)  Analytic signal (AS) Total gradient (TG)  Local wave-number 

(LW) Euler deconvolution Oasis montaj Viewer 

 USGS  
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2.2.2.6.1  Horizontal Gradient Magnitude (HGM) 

1) Oasis montaj Viewer  USGS 
Gx  Load Manu usgsv.omn 

USGSV 

2)  (reduction to the pole, RTP) 

USGSV  Grid Fourier Filtering All-in-one 

Reduction-to-the-pole transformation (REDPOL)  Reduction to the 

pole ( 2.23) 
  (inclination) (declination) 

 
 RTP 

 

 
 

2.23  Reduction to the pole 

 

3)  Horizontal 

gradient magnitude (HGM) local quadratic surface fitting 

window 3x3 USGSV  Grid Spatial Filtering  Horizontal 

gradient (GRADXYH)  Horizontal gradient grids ( 2.24) 
 

 RTP 

 HGM 
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2.24  Horizontal gradient grids  Horizontal 

gradient magnitude 
 

4)  Horizontal 

gradient magnitude (HGM) USGSV Grid Interpretation Special 

Function depth analysis (SFDEPTH)  Locate Potential Field Sources 

from Special Function Grids ( 2.25)  HGM 
 (minimum 

amplitude)  (special function type) (feature type) 
(HGM Source Type, Transform, SI) 

Horizontal Gradient Magnitude (HGM) 

 (vertical 

magnetic contact) (RTP)  (structural 

index, SI) 0 Post File 

X  Y  Z1 Z3 

(strike) Z5 (SI)  
5) XYZ File 

 

Surfer 

New Post Map New Classed Post Map 
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2.25  Locate Potential Field Sources from Special Function Grids 

 Horizontal gradient magnitude 
 

2.2.2.6.2  Analytic Signal (AS) Total Gradient (TG) 

1) Oasis montaj Viewer  USGS 
Gx  Load Manu usgsv.omn 

USGSV 

2)  Analytic signal 

(AS) USGSV  Grid Interpretation Total gradient and gradient 

components (TGRAD)  Total gradient ( 2.26) 
 

local quadratic surface fitting 

 AS 
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2.26  Total gradient  Analytic signal 
 

3)  Analytic 

signal (AS) USGSV Grid Interpretation Special Function depth 

analysis (SFDEPTH)  Locate Potential Field Sources from Special 

Function Grids ( 2.27)  AS 

Total gradient (TG) 

 (structural index, SI) 0 
 (vertical integral) AS 

0  

 
 

2.27  Locate Potential Field Sources from Special Function Grids 

 Analytic signal 
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4) XYZ File 

 

Surfer New Post Map New Classed Post Map  

 
2.2.2.6.3  Local Wave-number (LW) 

1) Oasis montaj Viewer  USGS 
Gx  Load Manu usgsv.omn 

USGSV 
2)  Local wave-

number (LW) USGSV Grid Interpretation Local wavenumber (LW) 
 Local wavenumber ( 2.28) 

 
local quadratic surface fitting 

 LW  
 

 
 

2.28  Local wavenumber  Local wave-

number 
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3)  Local 

wave-number (LW) USGSV Grid Interpretation Special Function 

depth analysis (SFDEPTH)  Locate Potential Field Sources from 

Special Function Grids ( 2.29) LW 

 Local wavenumber 

(LW)  (structural index, SI) 0 3 

 (vertical integral) LW 0 

 

4) XYZ File 

 

Surfer New Post Map New Classed Post Map 

 

 
 

2.29  Locate Potential Field Sources from Special Function Grids 

 Local wave-number 
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2.2.2.6.4  Euler deconvolution 

1) Oasis montaj Viewer  USGS 
Gx  Load Manu usgsv.omn 

USGSV 

2) 

 Euler deconvolution USGSV Grid Interpretation 

Euler Setup (SETEULER)  Euler Setup (
2.30)  

(window size) 3x3  

 

 
 

2.30  Euler Setup 

 Euler deconvolution 

 

3)  Euler 

deconvolution USGSV Grid Interpretation Euler depth analysis 

 Two-step Extended Euler Depth Analysis ( 2.31) 
 

  (observation surface elevation) 
 (minimum depth surface elevation)  
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(elevation unit) 1,000   (structural index, SI) 
(window size) 

 Post File X 

 Y Z1   Z2 
 Z3  (strike)  Z4 

Z5  
Z6  

 

 
 

2.31  Two-step Extended Euler Depth Analysis 

 Euler deconvolution 

 

4) XYZ File 

 

Surfer New Post Map New Classed Post Map  
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5)  (SI) 0 3 

(window size) 
 

 

2.2.2.7 

 (3D magnetic model 

of magnetic susceptibility) (inversion) 

 

MAG3D 

 ( )   

1) 

(intermediate 

wavelength) matched filter  

2) 

MAG3D ( )  Text Documents (*.txt) 

3) MAG3D User Interface ( 2.32)  Mag 

observations file MAG3D 
 View data 

4) mesh 

(cuboidal cells)  Create mesh  

Create a mesh 

(grid spacing) 
 MAG mesh file  
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2.32 MAG3D User Interface 

 

5) MAG3D MAG3D file (*inp) 

run Inversion Run       run 

File open MAG3D file (*inp) 

mesh 

6)  

( 2.33) model        
 Option Padding cells 

Option Cutoff 

 Cut plane      
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2.33 MeshTools3D 

 
7) 

Voxler maginv3d.sas mesh 

model2xyzval Run cmd 

 D:\>model2xyzval mesh500 maginv3d.sas output.xyz 
XYZ File 

Voxler  
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3 

 

 

3.1  

3.1.1  

 9 

 M1 675,051E 1,668,994N 
  M2 

 M3   M4, N1, N2 

Q1, Q2    P1  
 (magnetic susceptibility, k ) 

(natural remanent magnetization, NRM) Köenigsberger ratio (Q-value) 
 (AMS)  (M1, M2, 

M4) 3.1 
 (N1, N2, M3, P1, Q1, Q2) 3.2 

3 

 (gabbro) M1 
179,333 ± 11,104 x10-6 [SI] 

2,262 ± 1,273 

M2 M4 

 
 6  

M1 675,051E 1,668,994N 

 



75 
 

3.1 ( k ),  (NRM), 

Köenigsberger ratio (Q-value)   

Site N 

Susceptibility (x10-6 SI) NRM intensity (mA/m) Q-value Pj T 

mean ± 1  mean ± 1  mean ± 1  mean ± 1  mean ± 1  
          

M1 14 179333 ± 11104 2262 ± 1273 0.3 ± 0.2 1.376 ± 0.032 0.693 ± 0.098 

M2* 14 - 8 ± 4 0.7 ± 1.7 - 1.161 ± 0.437 0.150 ± 0.527 

M4* 22 -11 ± 1 1.2 ± 1.1 - 1.026 ± 0.014 -0.177 ± 0.412 

              

N  Pj  T 
 Jelinek (1981)  

 M2* M4*  

 
3.1.2  

Köenigsberger ratio Q-value  

 
 

k

NRM
valueQ

40000
=-  NRM 

k   ( SI )  Q-value 
 Q-value>1 

 (Collinson, 1983) 
 Q-value   Q-value<1 

 Q-value>1  (Books, 1962)  Q-value 

 M1  Q-value  0.3 ± 0.2 1 

 (low stability of NRM) 
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3.2  
Density (g/cm3) Susceptibility (x10-6 SI) 

Site Sample N   Rock type 

Gabbro M1 8 2.67 ± 0.24 131129 ± 15525 Gabbro 

Khao Thap Khwi 
M3 M3-01 5 2.66 ± 0.03 24474 ± 638 Diorite (very mafic) 

M3-02 5 2.64 ± 0.02 21747 ± 2509 Diorite (very mafic) 
M3-03 5 2.64 ± 0.06 221 ± 64 Granodiorite 
M3-04 10 2.50 ± 0.05 114 ± 69 Marble 
M3-05 5 2.64 ± 0.04 496 ± 154 Rhyolitic tuff 
M3-06 10 2.52 ± 0.04 -1.12 ± 3.09 Calcite 

Khao Phra Ngam 
N1 N1-01 5 2.85 ± 0.14 713 ± 83 Diorite 

N1-02 5 2.70 ± 0.06 328 ± 29 Diorite 
N1-03 5 2.95 ± 0.07 428 ± 18 Glossular, Saponite 
N1-04 5 2.36 ± 0.05 -3.90 ± 6 Quartz 

N2 N2-01 5 2.59 ± 0.09 1115 ± 573 Hornblende diorite 
N2-02 5 2.52 ± 0.05 300 ± 44 Diorite 
N2-03 5 2.56 ± 0.03 1489 ± 559 Diorite 
N2-04 5 2.62 ± 0.02 2978 ± 1516 Hornblende diorite 

N2-05 5 2.62 ± 0.08 692 ± 144 Hornblende diorite 
N2-06 10 2.40 ± 0.06 -9.31 ± 2 Quartz 

Khao Sa Phan Nak 
Q1 Q1-01 5 2.59 ± 0.04 158 ± 3 Albite, Diopside 

Q1-02 5 2.57 ± 0.02 91 ± 22 Albite, Diopside, Biotite 
Q1-03 15 2.59 ± 0.03 75 ± 18 Albite, Diopside 

Q2 Q2-01 5 2.59 ± 0.03 486 ± 111 Hornfels 

Q2-02 5 2.52 ± 0.02 7729 ± 2795 Granodiorite 
Q2-03 5 2.91 ± 0.02 338 ± 20 Rhyolitic tuff 
Q2-04 5 2.92 ± 0.05 333 ± 6 Rhyolitic tuff 
Q2-05 10 2.70 ± 0.09 217 ± 24 Rhyolitic tuff 

Khao Phu Kha 
P1 P1-01 10 2.44 ± 0.03 52 ± 12 Albite, Diopside 

P1-02 5 2.84 ± 0.03 795 ± 78 Hornfels 
P1-03 

 
5 
 

2.48 ± 0.03 
 

133 ± 25 
 

Albite, Microcline, 
Hedeubergite 

P1-04 10 2.47 ± 0.04 96 ± 93 Limestone 
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 3.1 k , NRM Q-value  

 
3.1.3  

(NRM)  
14   

0 

14 3.2 NRM 

NRM  187.8  
12.9  95% ( 95a )  10.1  

NRM NRM 
180 

  NRM 

 

 (Sutton and 

Mumme, 1957; Roest and Pilkington, 1993) 

100 1000 10000 100000 1000000

1

10

100

1000

10000

100000

Susceptibility (x10-6 SI)

N
R

M
 in

te
n

si
ty

 (
m

A
/m

)

Site M1 Gabbro

Q-va
lue = 0.1Q-va

lue = 1.0Q-va
lue = 10Q-va

lue = 100
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 3.2 

 
3.1.4 AMS Pj-T  

 (AMS) 

 6  3.3 
k  (susceptibility ellipsoid) 3 (principal axis) 

maxk  ( ), intk  ( )  mink  ( ) k  
maxk  1.105, intk  1.064 mink  

0.832 95% ( 95a ) 

k   maxk   intk  
mink  AMS (oblate ellipsoid) 

AMS  T shape factor 
 Pj (anisotropy degree) 

Pj 
Pj (magneto-crystalline anisotropy) (shape 

anisotropy) ( tectonic stress-induced anisotropy)   
  6 

 3.4  Pj 1.36 

 T AMS 0.74 

(T>0) AMS 
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 3.3 
 

 

 
 

 3.4  Pj T  
 

 

Pj

T

Oblate

Prolate

Site M1Gabbro

0 0.4 0.8 1.2 1.6

-0.8

-0.4

0

0.4

0.8
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3.1.5  

(NRM) 

4  3.5 

   
 50% 60 mT   

 coercivity (hc) 
 5-10  

 Q-value 
 0.3 ± 0.2 

viscous remanent magnetization 

(VRM)  coercivity (hc)  

(multidomain, MD) 
 (characteristic NRM, ChRM)  coercivity (hc) 

20-50 

 (ChRM) 
 thermoremanent 

magnetization (TRM) 
  coercivity (hc)  

(single domaim grain, SD) 

(pseudo-single domain, PSD) (Butler, 1992; Dunlop and Ozdemir, 1997)  

5-10 
 (VRM) 

 
 (ChRM) 
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 3.5 
 

 

3.1.6 SEM-EDX 

  
(SEM) 

 (EDX) 300 

 (Fe) (Ti) (S)  

3.6 (O) 

(Na) (Al) (Si) (Ca)  (Fe)   
(CaSiO3) 

(Fe3O4) 

(Bhongsuwan and Ponathong, 2002)    

  (CaAl2Si2O8) 

   (Ca (Mg, Fe, Al)(Al, Si)2O6 )      

0 10 20 30 40 50 60
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  (   )  

( )  ( )  
 (Thompson and Oldfield, 1986) 
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3.2.2  

3.2.2.1  Decorrugation 

 decorrugation 
3.10  

-  45 -80 

( 3.10a) 
 ( 3.9) 

 ( 3.10b) 

 (Phillips, 2002) 
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3.2.2.2  Matched Band-pass Filtering 

 (power spectrum) 

Design filters 

 (log power spectrum) 
(wavenumber)  3.11 

 ( 3.11a) 

 (Phillips, 2001) 

 3  

( 3.11b) 
 

 ( 3.11c) 
 

 ( 3.11d) 

 ( 3.11e) 
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( 3.12c) 
80 -80  

200  (Phillips, 2001) 

decorrugation 
( 3.10b) 

 (low pass filtering)  200 3,200 

 ( 3.12d) 
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3.11 
 

 

3.3 ,  
matched band-pass filtering 

Depth (m) Amplitude (nT/m) Wavelength min (m) Wavelength max (m) Type* 

200 103              1000           2571 0 

1200 2              2571           7714 1 

3200 10              7714              0 1 

     * 0 = dipole layer 

        1 = density layer or magnetic half-space 

        2 = density half-space 

 

(e) (f) 

(g) 
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3.12  matched 

band-pass filtering, (a) , (b) , 

(c) , (d) 
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 (Phillips, 2000) 
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3.2.4  

3.2.4.1  Horizontal Gradient Magnitude (HGM) 

 Horizontal gradient magnitude (HGM) 
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3.14  Horizontal gradient magnitude 

 

 

 
 

3.15  Horizontal gradient magnitude 
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3.2.4.2  Analytic Signal (AS) Total Gradient (TG) 

 Analytic signal (AS) 

 3.16 

0.05 0.95  
0.05  

 
AS 

HGM  
HGM  

Analytic signal (AS) 3.17 
65   40 

HGM 
500 1,500 
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3.17  Analytic signal 

  

 

3.2.4.3  Local Wave-number (LW) 

 Local wave-number (LW) 
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0  

 

LW 

 
 

(second derivatives)  

 LW  (first-vertical 
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3.19 LW 

(LW-FVI)  LW 



95 
 

 HGM AS 

 
AS  LW-FVI 

3.20 65  

 40 
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3.18  Local wave-number 

 

 

 
 

3.19  Local wave-number 
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3.20  Local wave-number 

  

 

 
 

3.21  Local Wave-number 
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3.2.4.4  Euler deconvolution 

 Euler deconvolution 
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3.2.5  

 (3D magnetic model of 

magnetic susceptibility)  
(intermediate wavelength) matched band-pass filtering 

( 3.12b) (inversion) MAG3D 

 

 (Li and Oldenburg, 1996) 
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3.2.6  
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9  
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5.1  
Sample Wair  Wwater  Density  Volume  kmeasure kcorrect Rock Type 

  (g) (g) (g/cm3) (cm3) (x10-6 SI) (x10-6 SI)   

 

M3-01-1 21.8 14.0 2.71 8.05 19100 23728 
M3-01-2 27.2 17.2 2.64 10.32 25600 24806 
M3-01-3 33.7 21.3 2.63 12.80 31100 24303 
M3-01-4 17.3 11.0 2.66 6.50 15700 24148 
M3-01-5 25.1 15.9 2.64 9.49 24100 25384 
M3-02-1 33.4 21.2 2.65 12.59 23600 18745 

 

M3-02-2 18.1 11.5 2.66 6.81 15600 22904 
M3-02-3 28.8 18.3 2.66 10.84 26300 24271 
M3-02-4 29.1 18.3 2.61 11.15 21600 19380 
M3-02-5 26.6 16.8 2.63 10.11 23700 23434 
M3-03-1 15.8 10.2 2.73 5.78 117 202 

 

M3-03-2 29.0 18.4 2.65 10.94 191 175 
M3-03-3 16.0 10.0 2.58 6.19 139 224 
M3-03-4 26.6 16.8 2.63 10.11 333 329 
M3-03-5 10.2 6.4 2.60 3.92 68 174 
M3-04-1 19.1 11.8 2.54 7.53 54 71 

 

M3-04-2 26.8 16.8 2.60 10.32 88 86 
M3-04-3 10.0 6.0 2.42 4.13 26 64 
M3-04-4 17.0 10.5 2.53 6.71 172 256 
M3-04-5 18.2 11.0 2.45 7.43 105 141 
M3-04-6 28.6 17.4 2.47 11.56 208 180 
M3-04-7 21.1 13.0 2.52 8.36 31 36 
M3-04-8 26.3 16.1 2.50 10.53 55 53 
M3-04-9 16.5 10.0 2.46 6.71 106 158 
M3-04-10 25.9 15.9 2.51 10.32 95 92 
M3-05-1 24.5 15.6 2.67 9.18 481 524 

 

M3-05-2 33.1 20.7 2.59 12.80 687 537 
M3-05-3 15.0 9.6 2.69 5.57 222 398 
M3-05-4 27.4 17.4 2.66 10.32 318 308 
M3-05-5 27.6 17.4 2.62 10.53 752 714 
M3-06-1 24.1 14.8 2.51 9.60 2.13 2.22 

 

M3-06-2 20.1 12.3 2.50 8.05 -3.66 -4.55 
M3-06-3 30.5 18.6 2.48 12.28 -3.35 -2.73 
M3-06-4 21.2 13.0 2.51 8.46 -3.07 -3.63 
M3-06-5 15.5 9.4 2.46 6.30 0.90 1.44 
M3-06-6 27.0 16.5 2.49 10.84 -3.60 -3.32 
M3-06-7 27.9 17.3 2.55 10.94 3.29 3.01 
M3-06-8 15.9 10.0 2.61 6.09 -1.49 -2.45 
M3-06-9 20.2 12.5 2.54 7.95 -3.20 -4.03 
M3-06-10 16.6 10.3 2.55 6.50 1.85 2.85 
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5.2  
Sample Wair  Wwater  Density  Volume  kmeasure kcorrect Rock Type 

  (g) (g) (g/cm3) (cm3) (x10-6 SI) (x10-6 SI)   

 

N1-01-1 51.8 34.6 2.92 17.75 1420 800 
N1-01-2 31.3 21.1 2.97 10.53 823 782 
N1-01-3 19.7 12.6 2.69 7.33 456 622 
N1-01-4 24.7 15.9 2.72 9.08 573 631 
N1-01-5 25.9 17.4 2.95 8.77 639 728 
N1-02-1 37.5 24.4 2.77 13.52 449 332 

 

N1-02-2 22.5 14.4 2.69 8.36 292 349 
N1-02-3 44.8 28.8 2.71 16.51 512 310 
N1-02-4 23.0 14.8 2.72 8.46 243 287 
N1-02-5 31.0 19.5 2.61 11.87 427 360 
N1-03-1 59.9 40.9 3.05 19.61 895 456 

 

N1-03-2 56.9 37.9 2.90 19.61 826 421 
N1-03-3 20.8 13.8 2.88 7.22 299 414 
N1-03-4 22.2 14.9 2.95 7.53 317 421 
N1-03-5 20.8 13.8 2.88 7.22 299 414 
N1-04-1 27.6 15.9 2.29 12.07 -8.49 -7.0 

 

N1-04-2 38.4 22.8 2.39 16.10 -16.6 -10.3 
N1-04-3 31.7 18.6 2.34 13.52 -8.9 -6.6 
N1-04-4 31.1 18.5 2.39 13.00 -0.185 -0.1 
N1-04-5 20.3 12.1 2.40 8.46 3.85 4.5 
N2-01-1 34.7 21.7 2.59 13.42 2630 1960 

 

N2-01-2 34.2 21.6 2.63 13.00 1420 1092 
N2-01-3 24.8 15.8 2.67 9.29 725 781 
N2-01-4 25.1 15.1 2.43 10.32 458 444 
N2-01-5 27.9 17.6 2.62 10.63 1380 1298 
N2-02-1 43.4 27.1 2.58 16.82 583 347 

 

N2-02-2 24.5 15.0 2.50 9.80 312 318 
N2-02-3 39.7 24.5 2.53 15.69 514 328 
N2-02-4 31.6 19.6 2.55 12.38 320 258 
N2-02-5 23.1 14.0 2.46 9.39 232 247 
N2-03-1 38.0 23.6 2.56 14.86 3110 2093 

 

N2-03-2 38.9 24.1 2.55 15.27 2690 1761 
N2-03-3 27.5 16.9 2.51 10.94 1180 1079 
N2-03-4 31.9 20.0 2.60 12.28 2180 1775 
N2-03-5 34.0 21.2 2.57 13.21 976 739 
N2-04-1 47.4 29.8 2.61 18.16 3280 1806 

 

N2-04-2 38.0 24.0 2.63 14.45 7520 5205 
N2-04-3 40.7 25.8 2.65 15.38 6020 3915 
N2-04-4 24.1 15.1 2.59 9.29 1860 2003 
N2-04-5 22.0 13.8 2.60 8.46 1660 1962 
N2-05-1 48.6 31.1 2.69 18.06 992 549 

 

N2-05-2 34.4 21.5 2.58 13.31 1180 886 
N2-05-3 32.2 19.9 2.54 12.69 992 782 
N2-05-4 39.7 24.7 2.56 15.48 873 564 
N2-05-5 51.9 33.3 2.70 19.20 1300 677 
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5.2  ( ) 
Sample Wair  Wwater  Density  Volume  kmeasure kcorrect Rock Type 

  (g) (g) (g/cm3) (cm3) (x10-6 SI) (x10-6 SI)   

N2-06-1 36.3 21.9 2.44 14.86 -16.2 -10.9 

 

N2-06-2 43.2 26.5 2.51 17.23 -21.2 -12.3 
N2-06-3 26.9 16.1 2.41 11.15 -9.45 -8.5 
N2-06-4 23.4 14.0 2.41 9.70 -8.23 -8.5 
N2-06-5 14.4 8.4 2.33 6.19 -6.19 -10.0 
N2-06-6 15.9 9.3 2.33 6.81 -5.53 -8.1 
N2-06-7 31.9 19.1 2.41 13.21 -10.7 -8.1 
N2-06-8 19.0 11.2 2.36 8.05 -8.82 -11.0 
N2-06-9 23.5 14.0 2.40 9.80 -10.4 -10.6 
N2-06-10 16.2 9.5 2.34 6.91 -3.59 -5.2 
                

 

 

5.3  
Sample Wair  Wwater  Density  Volume  kmeasure kcorrect Rock Type 

  (g) (g) (g/cm3) (cm3) (x10-6 SI) (x10-6 SI)   

 

Q1-01-1 39.9 24.9 2.58 15.48 239 154 
Q1-01-2 40.0 25.2 2.62 15.27 246 161 
Q1-01-3 19.7 12.3 2.58 7.64 119 156 
Q1-01-4 33.5 21.2 2.64 12.69 203 160 
Q1-01-5 31.3 19.4 2.55 12.28 192 156 
Q1-02-1 43.8 27.4 2.59 16.92 157 93 

 

Q1-02-2 29.0 18.1 2.58 11.25 98 87 
Q1-02-3 21.7 13.4 2.53 8.57 57 66 
Q1-02-4 39.2 24.5 2.58 15.17 190 125 
Q1-02-5 39.3 24.5 2.57 15.27 126 82 
Q1-03-1 64.8 40.8 2.62 24.77 317 128 

 

Q1-03-2 24.3 15.3 2.62 9.29 79 85 
Q1-03-3 21.4 13.2 2.53 8.46 69 81 
Q1-03-4 56.8 35.7 2.61 21.78 194 89 
Q1-03-5 48.3 30.3 2.60 18.58 169 91 
Q1-03-6 39.6 24.7 2.58 15.38 98 64 

 

Q1-03-7 35.7 22.4 2.60 13.73 89 65 
Q1-03-8 32.9 20.5 2.57 12.80 80 62 
Q1-03-9 49.9 31.4 2.61 19.09 127 67 
Q1-03-10 58.7 37.0 2.62 22.39 151 67 
Q1-03-11 35.1 22.0 2.60 13.52 89 66 
Q1-03-12 49.9 31.3 2.60 19.20 136 71 
Q1-03-13 45.1 28.1 2.57 17.54 114 65 
Q1-03-14 52.4 32.8 2.59 20.23 134 66 
Q1-03-15 35.5 22.1 2.57 13.83 89 64 
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5.3 ( ) 
Sample Wair  Wwater  Density  Volume  kmeasure kcorrect Rock Type 

(g) (g) (g/cm3) (cm3) (x10-6 SI) (x10-6 SI) 
                
Q2-01-1 37.9 23.5 2.55 14.86 959 645 

 

Q2-01-2 38.1 24.0 2.62 14.55 629 432 
Q2-01-3 37.2 23.3 2.59 14.34 689 480 
Q2-01-4 40.8 25.6 2.60 15.69 546 348 
Q2-01-5 29.3 18.4 2.60 11.25 591 525 
Q2-02-1 56.2 34.6 2.52 22.29 15700 7043 

 

Q2-02-2 50.4 31.0 2.52 20.02 23200 11588 
Q2-02-3 30.0 18.6 2.55 11.76 4580 3893 
Q2-02-4 39.8 24.4 2.50 15.89 13900 8746 
Q2-02-5 46.3 28.3 2.49 18.58 13700 7375 
Q2-03-1 48.7 32.3 2.88 16.92 593 350 

 

Q2-03-2 55.6 37.1 2.91 19.09 670 351 
Q2-03-3 32.4 21.6 2.91 11.15 345 310 
Q2-03-4 56.6 37.8 2.92 19.40 688 355 
Q2-03-5 51.4 34.5 2.95 17.44 563 323 
Q2-04-1 46.2 30.8 2.91 15.89 537 338 

 

Q2-04-2 35.2 23.3 2.87 12.28 415 338 
Q2-04-3 49.0 32.8 2.93 16.72 540 323 
Q2-04-4 47.2 31.4 2.89 16.31 545 334 
Q2-04-5 23.9 16.2 3.01 7.95 262 330 
Q2-05-1 31.3 19.7 2.61 11.97 244 204 

 

Q2-05-2 29.6 18.6 2.61 11.35 191 168 
Q2-05-3 22.2 14.0 2.62 8.46 197 233 
Q2-05-4 47.1 29.7 2.62 17.96 430 239 
Q2-05-5 26.0 16.3 2.60 10.01 191 191 
Q2-05-6 39.0 25.4 2.78 14.04 334 238 
Q2-05-7 31.4 20.4 2.77 11.35 251 221 
Q2-05-8 39.1 25.5 2.79 14.04 302 215 
Q2-05-9 19.5 12.7 2.78 7.02 153 218 
Q2-05-10 33.6 22.0 2.81 11.97 288 241 
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5.4  
Sample Wair  Wwater  Density  Volume  kmeasure kcorrect Rock Type 

  (g) (g) (g/cm3) (cm3) (x10-6 SI) (x10-6 SI)   

P1-01-1 50.6 30.6 2.45 20.64 113 55 

 

P1-01-2 22.0 13.1 2.40 9.18 72 78 
P1-01-3 19.4 11.7 2.44 7.95 38 48 
P1-01-4 31.3 18.7 2.41 13.00 67 52 
P1-01-5 22.9 13.6 2.39 9.60 34 36 
P1-01-6 58.7 35.9 2.49 23.53 101 43 
P1-01-7 51.2 31.0 2.46 20.85 102 49 
P1-01-8 37.1 22.5 2.46 15.07 62 41 
P1-01-9 25.9 15.6 2.44 10.63 62 58 
P1-01-10 33.6 20.4 2.47 13.62 87 64 
P1-02-1 42.1 27.8 2.85 14.76 1090 739 

 

P1-02-2 47.3 31.2 2.85 16.62 1330 800 
P1-02-3 34.6 22.6 2.79 12.38 1150 929 
P1-02-4 31.1 20.4 2.82 11.04 837 758 
P1-02-5 29.3 19.4 2.87 10.22 768 752 
P1-03-1 26.4 16.0 2.46 10.73 158 147 

 

P1-03-2 24.9 15.2 2.49 10.01 100 100 
P1-03-3 48.6 29.3 2.44 19.92 325 163 
P1-03-4 41.3 25.4 2.52 16.41 193 118 
P1-03-5 49.9 30.4 2.48 20.12 274 136 
P1-04-1 29.0 17.4 2.42 11.97 326 272 

 

P1-04-2 32.9 20.1 2.49 13.21 40 30 
P1-04-3 37.7 23.1 2.50 15.07 46 31 
P1-04-4 31.4 19.2 2.49 12.59 41 32 
P1-04-5 19.3 11.6 2.43 7.95 20 25 
P1-04-6 37.3 22.8 2.49 14.96 119 80 
P1-04-7 29.2 17.9 2.50 11.66 52 45 
P1-04-8 23.4 14.3 2.49 9.39 227 242 
P1-04-9 20.5 12.3 2.42 8.46 130 154 
P1-04-10 29.5 17.8 2.44 12.07 62 51 
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3 

MAG3D 
File: obs.mag  
 

 

 

 

 

 

 

 

 

 

 

!comments top lines beginning with ! are comments. 

Incl, Decl inclination and declination of the inducing magnetic field. 

geomag strength of the inducing field in nT. 

Aincl, Adecl inclination and declination of the anomaly projection. 

idir = 0 : multi-component data set. Observations have different inclinations and 

declinations, aincln and adecln, specifying the projection direction of the 

anomaly. In this case, Aincl and Adecl should be equal to Incl and Decl, 
respectively. 

= 1 : single-component data set. All observations have the same inclination and 

declination of the anomaly projection: Aincl, Adecl. 
If idir is missing, it is assumed to be equal to 1. 

ndat number of observations. When single component data are specified, the number 

of observations is equal to the number of data locations. When multi-component 

data are specified, the number of observations will exceed the number of data 

!     comments ... 

! 

Incl Decl geomag 

Aincl Adecl idir 

ndat 

E1             N1             Elev1            [aincl1       adecl1]               Mag1             Err1 

E2             N2             Elev2            [aincl2       adecl2]               Mag2             Err2 

: 

Endat          Nndat          Elevndat          [ainclndat      adeclndat]          Magndat          Errndat 
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locations. For example, if three-component data are specified at N locations, the 

number of observation is 3N. 

En, Nn, Elevn easting, northing and elevation of the observation, measured in meters. Elevation 

should be above topography for surface data, and below topography for borehole 

data. The observation locations can be listed in any order. 

aincln, adecln inclination and declination of the anomaly projection for observation n. Used 

only when idir = 0. The brackets 

and depend on the value of idir. 

Magn magnetic anomaly data, measured in nT. 

Errn standard deviation of Magn. This represents the absolute error. It CANNOT be 

zero or negative. 

 

Example of obs.mag file : Lop Buri area 
File: single-component data. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

!     Gabbro data... 

! 

14.67 -0.5 42200 !!   Incl, Decl, geomag (IGRF1980) 

14.67 -0.5     1 !!   aincl, adecl: anomaly, idir 

11878   !!   # of data 

635000        1631000        300       -5.143533707          2.257176685 

635500        1631000        300       -4.770329475          2.238516474 

636000        1631000        300       -4.503096581          2.225154829 

: 

687000        1686000        300        8.155534744          2.407776737 

687500        1686000        300        1.944527388          2.097226369 

688000        1686000        300       -8.344240189          2.417212009 
 


