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Abstract

Magnetic data inversion has a prominent role in geo-structura investigations. As lots
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of geological structures, such as faults, dykes, contacts etc are elongated in a specific
direction, 2D algorithms became widespread during the previous years. Modifying the
existing algorithms on 3D data inversion, a method has been proposed for 2D
inversion of profile magnetic data, based on the physical parameter distribution
method. The subsurface is divided into a large number of infinitely long horizontal
prisms, with sgquare cross section and unknown susceptibilities.

A multi-term objective function is defined and an under-determined system of
equation is solved to minimize it. The solution is the magnetic susceptibility of the
prisms inside the earth. The regularization parameter makes a trade-off between the
data error term and regularization term. The regularization term contains a model
length term which defines the total model area in 2D problems and a first order
difference model which make sure that the reconstructed model is smooth. Weighting
coefficients have been considered for both of these terms to apply smallness as well
as smoothness for the recovered model in different directions.

To use the extra information that may be available in the area such as drilling
works, other geophysical studies and also the interpreter's imagination of the
geological structures, weighting matrices have been inserted in the objective function.
Asthereis no physical and geological meaning to the negative susceptibility, we used
a positivity constraint inside the inversion equations to prevent negative values for
susceptibility. Having all of these in hand, we expect the final model have a
reasonable shape and more satisfy the true earth. In the absence of any extra
information about the geological structure of the studied area, acceptable solutions are
also obtained and this is the main feature of the physical distribution method. The
algorithm uses a Newton step to solve the objective function minimization.

A MATLAB code was prepared to implement the algorithm. As the forward
mapping matrix is sometimes very large, a pre-conditioned conjugate gradient routine
was used as the main solver for the linear equation that appeared in the Newton
minimization. It apparently speeds up the algorithm. The algorithm was tested on two
synthetic examples, a dipped dyke and a faulted dyke model. The results show that
the method is capable of generating smooth presentation of geological structures. To
apply the algorithm on real data, a long aeromagnetic flight line data located at
Makran was inverted to model geological structures in the area. Makran has been
detected to be an active subduction zone in SE Iran. Subducting the Oman oceanic
crust beneath the Lut continental lithosphere has made a typical Trench-Arc complex
in the area. The main target along this profile was the Jamurian Depression basin
which has been proved to be a fore-arc basin and its magnetic basement has been
covered by thick sedimentary rocks.

Ophiolite and ultramafic rock outcrops at the Makran ranges which have made
high frequency anomalies, showed that the basement might have the same
composition. The results prove that there is a trapped oceanic crust remnant at the
basement of the Jazmurian Depression. Geologica hypothesis suggest that this
basement was made under an extensional regime before or at the time of the
subduction.

Key words: 2D modeling, Inversion, Conjugate gradient, Physical parameter distribution,
Makran.

\YA



Y4 e et maboline (glaasls Sl il (utadys (g 5luddbe (51 shay (B yme

9499 (Loyla) wiS e oslizal BT 51 S SLE Aolis
OV8QY (gL 5 S s 5 VAAY cOyls 5 S
Wil 23t Jie & il ez, Sl 2
ST 5l eam s A OT Wb 5 algzal Sls
chie L oualsy JSUI Wil Sages gladube
(SII6 5 1888 SL) S e eoliiul sl
5 Sleag odd wtle Oda mlg e (V4%
2o S 53 Ligh e sl Jde Jpgme sl el
@3L) Sl 4 ey 3 edgdone cedd 45
(s b 5) (oo oo b sbatss (BB (sla pie
Gl Jsgme (oucblie (52 dio s 5 ol 0 Jsb
sty Gl Gimagp st i S e 3550
J= Losiie 51l a pwbliae g pdia g 03557
IS8 Gl 05 gt ek Sy O 258
SEIINCISY T e
Al s Llg e st pablae ¢ pdis 5
S 3 i S5 33 ol alie il s WS
G5 oy 4 OO (S sS 5 cwY) s Ol
diiﬁj:wﬁdugjdﬁgl&a}\j‘w.@|4:§;¢)y
laesls (o] £33 ff iju Cyge b ol CU
oo Je Sl 33 p i 5 okbmlonn 5 0dd S
o Gl bl (e wb oal 0387 ST L s o
Cowsts (L) phie iy (blite (62 i3 557) ke 02
2 @S s i Dog res b s 4 T
Ypors (53555 Jlow wlosl 5L Sl oty
b s s 4 cazea (ill-conditioned) b s
Slole b 5sd o oslitl g ludinedels gla i)
Eb & GO SRIBIL LI ol AT Casas Sl ne
Calpps Sol 4 ars b oopdie Dose O
el ol ot (5 K (61 e gmnbliie

Qb@g&;.\ﬁcu@oxu;ﬁ:ﬁ.\g&idw

Aodde
Gl 3 358 $5d 85 Glesls ©sT mex
Spge ol aylle 5 s GOl p
5 odd 5 6l slaesls laslumel pl 43 30 e
3 W) ey Gl o OU
23 dlpe 53 phe edis BCS Glag)lea g
Slosls o yslomn Lot B Slyp Lshast 5 gee slitzal
B O Y L G O N K
s3gdoes S U (ki 5d oo (Qridding) gduaSis sl
5 eSS G5 Gl Bty des 55 o Sl
@ P Glyp bk 5o D ol 5o 5 L
o bkt slaal 55 5 548 e LSl SLOs)s Lis)
s o3ls oty Ypems St b 53 a3
o bsbs o Aol &S lasss )5 5 sd s Cod
3 oshe pole b ol bl RIBH b T
3L Sledbl by Cews la aeie baesls (gduaSs
55 Losls dan 3l oslimul 355 o 3lgp oo Sldzel o
35 Db 1y Slwbme o (gt L;ur;i,,in
o8 5 das e Lhlpl 1y Slabes Ol 5 A5
LU s Sl alis cpl 3jle o San b 1) Slanloes
Sl 0T 5 sasian 2, S 55 e Jles
5 545 oslimul g, b glialy 55 ualss (5l
Seass giledie JL e p 5l b a glaesls
Slaesls Jibg Cou Ol a8 c]a,a J 4§61l>,_§T
ols I3 askS VL0 Sly s b Lol Lol
S S giledd ﬁ.)}iﬂ S s onl
03 sy laesls ks 5 Jes s LS
oo 5,8 55 oslizal 348 ok CuBls  glasll
(sniss sla ony S Ss wilen 02,8 ol 0T
Syl ey oledde Ol slas 8
IR s s S Soledde LSL“V'::’.)}Q‘
Sl OS85 Sobe S 4 5 Wi S 3



VAR o) ol oFF 093 clab 5 e ) S5 dloea ¥

Sy ot (6,8 03Il Ak G T Aol 45 Culg g Jsb
(1888 JSL) 558 0 0L 5

4

N ~ ~
AT(ri)ZZZ(fxBIZ—’_fZBE) ")

n=l I=1

S Al s rli sshie (ubliae ul AT(R) «

C}o.?u Sl @ é‘) BE) S ol ‘5J:f¢).‘vu‘ abads

fz ’ fx ;)":'LSA ‘-’\:" ))"i“:" u‘.’.‘ SJL’ 4’.’3)"@"3,' C""L.',

BlnZ , Blr; 3 o) swbliae Olds (o3la L gS
Wy ) Slnr s perblin sy

L Cals,y ble 5o by i ‘_;btéwb’ ¢ soree
by g e dslas Oy g 4 Oy o
d=Gk ()
oh dbes pbliie (6 5loeia g Ol JS" s D oS
5 dbe Lol (6 pdys e s R)&‘_«:ﬂ‘.}j by s
Eb om B S Sl (bl ST 5l 55 G
ogl)w\sﬁbw,;ﬁwéﬂ@}s)d@uﬂ
S

el de 4 0us 55 5 ol 5 (slas sas
e gt 1) iledde mls S (6,5 aliea 540 8
3 el Zowsas Glags pdis s S o8 (Rl el
SIS ol s ) 8l ) e oS5
Slalolb Sl 3L T 310w 53 sl Ol
S35 sl 61848 45 8 Sl J ol i
s ool ¢ S s sle 4 OT Jlasl b aS” s S sl
Slp ) shin dan 4 501 OG5 35 00 5 OUS
25 plpls sd o esls G3lelg,ly ALl s s oS
b (S Cools w5 K als 6T (Sledie b
sl b gpin Sles & pne Ges
Ll 559 omile dlde opl 53 5)ls gulid pn)
Jlesl Jie sla el 4 5 8L i el o2, S

A

(forward modeling) g wiw iwdde ¥
4 mblie laosls Fh0 25 03 (g 2use Ot)
by mm phaie b (Bl (6, shie SOkl (g3L ) sl
OV JSKE) 558 0 ol Fops 2 3508 5 ol dsb
3 rp ghie phau b (Bl st o pblits fuly

al S

/

s (S3ld e (gl 0ds Tl (g pine glalled) Jss



1YY e et maboline (glaasls Sl il (utadys (g 5luddbe (51 shay (B yme

035 S S @ ars b (e b lae (Glaesls 3 40
adsl palie 555 D)5 53 (publite 6 pdis B polie
A S g MR 0568 ST e sl by
Joe sla )l s b é\)ﬁ,»awu&.u@w
Srdpd s polie oS Sl 2 Joe 53 345 00 waS
s kg e e S 53 ailais e

-~ = 2
O = [Wos(K—Ko)] )

Ml Jles!l jskien S5 il & W &S
WOl pl 3 g8 Syge 5 g el Al 4

s ph e b 8 i 55 Glea e Sl
Solser Jbo oyl Osg Hlses A (C
93 s ge k;zw‘,:.’ 4 4y L :(smoothness)
(358 lesg dex Gl el bl
33 Sawsm ) S 355000 sl O ale 5 eSSl
wbdde 5 b adls 325 55 el ilesl ladds
i 5L (SpASe) ¢S5y arnS s oS
O3 Slyen byd &K 8 il 0¥ ol ol g
03,5 4S b A3 ol s Jleel e sl bl

el Jlamezal B Jue sla al 5l O o
Prmg = HWmd (R_RO)H ®)

ol i Slite Jolo Wy (G55 sl S

Ll Z g X glwly 53 Jde (sla el 5l
positivity )due sl eyl 0Ll Cie A (o
Olad s 3590 59y 53 Jde sla gl c(cONstraint
Sl (Bl glagiie gbline 6 pdin s Sl
e sl e mbliie g pdiss oS GbuT
o 03 bya ol dlsl b Wl oyl ol s
Jbe sla )l Ods e 31 (gleials Sl

o e iy 51 b ol Jlesl (gl 03 S Ol

(inversion) ¢jlwogyls ¥
S Sl 0 5 )3 baesls sl Sol w4 55 b
Solgis 35 (b Bl 51T el 5 sy Ol
g K s s Soles bl calic 3L
2 Tl ol foily 8 258 5 55 Oy po 42
Jesl & 56 plply (8 ) ol LS o
(doles bl g 5 alslan 35 ) i3 ) (glas gazes
K O b 515 kS 5o |y il g sl &7 Sl
9 JJ}T DL g}bf:"b )‘ ‘) aJmT g;-w.’m C)VJ[&A bli’l.w}
SNl ol oS s i glas gazme 33l J> LB
53 5 Ll ¢ 58 5 (Oriori information) i
Bl ST 55 Los 5 Wlekd Jleel bl s
ssba ) s ki Jlesl LB 55 S50 55 e s
5 Fyeas Sesls o Dl Q:;‘c.:«f L3 (Call
Losls 53, Lo cpl(data missfit) ous csls ,
S Jele osae Glaesls Ol o5 sl e Jls!
Sose A pl o sd 4SS by slaesls L (Y) abaf,
AT s b 5 Jits dlox S
N aobs_acal
2
0= (——)
i G 9)
=W ‘aobs_acaluz
d 2

old dusloes sl esls 07 (ot sl sla 03150™®
2 basle G3lmil ol ool pll 0313 5lons 3l mil O

3,5 o AWy e ile ot 5 (555
minimum ) Jue gl 2yl o 5eSe S L5 (o
Jde &l opl 65 Sl ol 55 :(model norm
adsl Hlie &S5 L Ol o xS (hyls e (3Ll
5 i 658 Sl Yeeme adsl Lldie pl .l

Jb C_,.w‘ J}.&}- JJB ‘5«:)}3 3)}4 eéjv\;u wugﬂ.ﬁ)



VAR o) ol oFF 093 clab 5 e ) S5 dloea vy

o e gl bl Y Oua b 035 @S L
& e ez s 5w g L AT s
S b b w8 (logarithmic barrier term)
5350 o e Vb Dda b el e sla el
Jo S s S sl LGS S)se 4
ST RC TSRV ISERA SR P ISP
@5 L I 4 5 355 e el K™ e sta sl
03,5 M b K™ oo 5185 53 Ut sl eyl oo

e AR Jos (gl el s e s
k™ =k" + Ak )
ol (V) alaly 53 (V) 5 A) Lailsy, SN b

¢ =[|@" - G(K" + AK)|[, + ||, (k" + Ak -k,)

~21 " In(k,) @)

iS55 a5 doles 1 035 aweS L

0303 )13 Sio gl AK 4 s () dslae G2t

Sty

AAk =b ()
2

A=G'G+BW W, _+AX7? ()

b=G"8d" —pW_TW_8k"-AX e  (v)

oSS X 5 8K" =k —k, 5 8d=d"—d™ oT ;s &
OT la ks g5y Jde (sla eyl 487 sl (g a8 s SLe
Lol ¢S5 glaadlse LSl oS5 55 € 5 5ls I3

Gl el e Sls (A) aaly 55 AK (o iK1

o6 4 Bl dler &G D) oty 4T ol o oLzl
Sl 11 alts (A3 ol Jlesl 308 Lo lg Coda
Gy 4 Al S A8 e b bt e 4 b el
Wl (5 iy Olo§ 30 p s 5553 o 1SS
hesls Sldsls 53 & 5L sy Kos 4l
depth weighting )  Gese )3 C‘;U (e b lae
ol luce o &S sboles .ol (function
b S Ges I L wblie LS Sl
b desily sladhe O3 clze s a4 ol
I & .- - 1 - . . -
23 oki 5kl Jie aomips Las Ol 1) 55 o554
S Dy 5 S 0 gy e e e 035
S andd ol o sl e s S OT Ldes
bodde ol & ssdo w55 mile
SOl sl Jlil 5 AS o dslate Goas 4 o
Jie coplply s o Rll 1) Slloes 53 5Gees
5 s s ol J.LL«J gf.i’“) P sllans “ &an
FRLCY G SRR\ ) VRNV PRI e PR AW L@

Dabh i S g5 Sy gt 558 o ple (T F

1

W=——
(Zz +ZO)%

*®)

Jsgze 92 55 M 5 Ly Je psiie sl S0 Z S
S s Dla e (eSS s Aes e Sl
FS Al gl e s WHD) o 55l

AT o Cawdts gublina
5 laesls 4« ty gladd des Jlesl I am

¢:H(JObS 7d”cal)

z + W, (K - |20)Hz fZAiln(kj)
j=1
)



"y e et maboline (glaasls Sl il (utadys (g 5luddbe (51 shay (B yme

5 P LS e il 1y oSS gl e
0290 550 5 025 Sl Jlesl b (Y2 0¥ (8 5yl

sl 0 S5 G e Sl

(synthetic data) & suas glaesls
&l sl MATLAB 0L 4 glably asl, oK
035051 Sl 5 Ao by Oo)ls 5 s (Gjludebe
Jlscus Sl 6K Je o 4,0 ﬂ)}i" Cowe
Jia onl s e OT ublin ol 5 03,5 JuS
035257 612 OFUS Oliions (5 3l (s S
3 D Sl wdy e gilosls 6“&.»@‘
XY (Cogilsly 5 oSy 5 148% S Sl
4 0T o 5 oty bl oSSl pl sy YIS
G5 WOy 4 b S ablie .ol Oy o
Joo 4y el sks @ 5k 55 0T (sl sl
sy 5w A ply (o8 p Sose w e Ol
Ay sbosls i 4 S L5 3 amy50 i OT ol il
(o3 g OAd BLSI I e sppe aslp b oedd
S ool Jia 5 a3 8 5 55 (5les)ls aab s 63555
sgi e abMe oSy shailes (¥ SE) Wi g5lasl O
350 Skl ST IS 5 03 g Bse 5lelsls b
5l 58 Jde s Wy OISl odd gilusl s
5o Giledeede B jzal )l claosls j3 ad g 2ul8l bl
S S 05 5 debe ahor 4 (g 280 055 U b oo 2ol
Okd 5 Al i b 55 e Lesls
Je s Oob 51l 6y 2l L Jbe i
odgdoes 53 9 Sl ABly e Fes ol g 3l 3l
Lo Jlsl Jdsa opl syls ;bﬁf‘d;g‘)kb
odd Ceb anad pl .ol Jdo gla el O3 g Sl en
S S 55k s peblite 5y oS

AT Cawsay OT 8l i

LS5 a3 el sl T e sty K™ oy
Cimen 5 Fsan 4 ly laesls Hlie ol Kes
D5 eSS AK gl S ad S, odd | Kes
Glaesls 5SS a3l dw 355 00 Hasl m ol 4B S
Sl 5 25h a5 (s slaesls & edd Wy
oaria e ¢SO 4 95 ol Ol ldds Oy
sty (o a5l Sl 5 8 gme 1SS 5 (il )
Spdps s 26 by V-<>')-’ A o ol 53 ol
d=s 53 (Vo) s dslas 55d 0w pdy wblie
ol dsie Jm zasse sLOLE iy 4 LSS
D3 i ST 5 8 5 Gl e Sl sl o
o 3L dsb g Wesls sl slias 35150 pam s .ol
L dal 5 &85 sl Ji ST e K sl 4 i
S Slaloe 48 n 03y OT (S5lue 3 o o
0 di S5 (63,90 sy 55 Jle (gl g dal g Hlsds
Fops slasel 53 sdd S (gbresls sl cllas ol s
Sldws g (e O sgd> ool L) osls Vere s
cell ) Jshw o311 L) sue Yoo Eops dlel 5o bay s
A 53 5 5mie 00 (Ghas) (3B sluzel 5o 5 (e Y (SiZE
A shis G ole JS mile lal b 8
S b iz ol 1.25x10° 5 1000x 12500
o sbedls gy s O dea
Jots s e Jlesl L 055 r i Oy olidd 5
532 (lhie) zsn 5d0 05 4 1) Lauly) des (S5 4o
eSS ek foks 5,5 51 o boldl dan 31 as
S gl S he &S (threshold) jesis Hlide
e Lo S 0055 ol g le O (ST e s s
S ys 5 A e (SPArSe) S5 ¢S g0 0> 3 1,
o3lizul (G5ledgyls Slnlous don 53 ¢SS Lgbar.:i))il\
Jos ole ez, S S| S lp 0 &S 250
Ao g Ol LB e, S ) S



Magnetic response (gamma)

Depth (m)

hlagnetic response (gamma)

VAR o) ol oFF 093 clab 5 e ) S5 dloea

250

tadel response
—+— Moise added data

200

150F
100

a0 q

D 1 1 1 1 1 1 1 1 1
0 20 40 =] 80 100 120 140 160 180 200

Depth (m)

20 40 G0 a0 100 120 140 160 180
Distance (m)
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
BT H H : |

susceptibility

.QJ)Uubﬁoa}nﬂélﬁn)y}‘f&b&fj,mdw .Y u&":'

250 T T T T T T T T
reconstructed model response
<+ noisy synthetic data

200

150

100

50 I 1 1 1 1 1 1 I 1
0 20 40 &0 a0 100 120 140 160 180 200

20 40 B0 a0 100 120 140 160 180
Distance (m)
1 1 1
0.1 0z 0s 0.6

03
susceptibilty

ol (g3l Jde 5 o sian laesls (555 $ileO )l e Y u&":'



Y0 e et maboline (glaasls Sl il (utadys (g 5luddbe (51 shay (B yme

25 el ey S (b el e e
DL 4 1 s o2 S 4 s o5 S
il Gl o Dol L32 st e ol 0315
'C)r:j o Sl el ool lis F Ji.i 3 (Eaies
Sliswy 695 O 1 shdu &S Sl ol Slsel (5, 5b
) L0 G35 w5 OLSe oy A
Ologejler (Sakdly b Slbgmy 535 0T ke 5 01
G o 2 (Gldde (o 5 p s ol 3 8 13
okd (53l e 20 0 iy DT T e 5 oaly
lrosls Jg,.;, ol s el el esls OLES O Jg_,; BY)
o —Sled L oslael js Laglea Loeds Zils
2 Spdes mis s Y Ol 5b) LE o

ok 0313 0L OT 15 s (edd (gLl Je) Eors 2

Sy oy 9 Mlgsaeslsy b
TR P eV PN P PRCS P [JCN-JU NP
G el b Jleel 8l5 laesls g5, slably
S VAV aas 13 S Conl glsn wbliae slaosls
2558 soliigu s Ol (sl Aero Service ¢S5
FashS V0 Slg, bk u dlol Lledds Skl
5 9 Sl 5L gles Gl 4y Aol l
e slayb=le a4l wlels ol
Sl il o,8 s I3 (reconnaissance)
O o O Ll sdis EF Sl s ol
Dl Slils b gles slaal s (g5l pesls & b sl
odd S esls g‘$ (e O A s T:;.\> 9059 3L}
03 Sdales (Gilwdde & das o OLES 4l ol Ll
35 sy S S 8 lls bshas gkl

A ss ileOsuls 8l el Sl o Joe g adens s 4l .iJS.’&



VAR o) ol oFF 093 clab 5 e ) S5 dloea \vs

0315 s 1,55 ol (Magmatic arc) LSk oS’

VAT ((S6) Sl ok

Olslgiiy 9 @S dms
r“.)}iﬂ S das o OLi s oyl 55 odeT Consas o
Srdiss w55 5l (Jod JB ml Ll oo 0dd (S me
LMl 5 53 3 (o ) e 25 53 (bt
5 ol LSy ik sl g5 a5l Sl
Jlasl Ol ray sblse 505 5l tas Cawsty OT Asle
3 ol a5 lajl L 5SSl Ol
e o i 5 (S50 55 sla s s 5 bl
e an (S5 sl s Fle ol Sl g 2 35 50 adlats
Cmdly 40 0Ll ds U 1y ol Jbe il 5 oo 5 Sl
ot atlu gladde ST ESKs 5 dikate wlid e
)'\>J|‘,_sﬁ;;d&lﬁl;dw}\j(jgﬁjjdi
5 e a0 OT wile 5 bs Juf alSwS oy aler
48 i s Ladis s pL80a 55 b claad 035
DLyl ol B me i) sl je Ko 51 Liss
e O Jods a8 Gl baosls a ab g ol 531 ol 55

) Coda CU BL L;)LAVL.AOV\PG J'lﬁbL_[ d}j)

odalin L32 Ls gliwly y3 odeal Cowsay ke )3

= Laesls 534S e bilan Lids Sbgu,y 45 555 o0
3 i ey 4 8 g 13 0 e 0>
ool Ly i OT L o s (pecbliba (6 0 5
G OT 5l e O USKE Je 53 K5 5y T K)ol
T g 5 L OLSe e sl o)l S
S 3 AT 3 e das o Ol 1y 595 Jled Coams
S gpin i ol pn ) AR 53 &S D peis ) O3 O3
A sl slacKn 51 K5 e K cl
g osd (56 T b K b Je ) S 545
3 it 5 el (B 03 ol (miblite (5 pdes
Ol i 4545 Szl 4 ol ol o7 ol iy O gois
SLesl 53 35 bon by o S § 5 ol lBSS
Dy L 4S5 58 o ala>Se 0L sl s £ oo
Ll Bl s dbe ol Sl ol b liie 2
PGPS DU BV PN PYl O S Pyp
i e Sl 3,05 3l OT 315U (sla kst L
L s 5 ol 48T ol 03l DL 5 55 50 3l 5
CPEVI J PETSIE PYE gU-<IN DU, VS
i 55 0l saile Jled s Ol solaassT 55,8

280 T T T T

—
=
= 2001
=l
E
§ 1501
=
= 1001
e
=
-] 501
=]
=

o

1] 1 2 3 a B 7 g 9

Makran Ophiolitic exposures

S N
. .05
5000 | .04
. .03
-10000
Depth (m) , .02
15000 et
1 2 3 4 5 6 i 8

4

Distance (m) Susceptibility

L32 e - Jls Fopss Sliwly 53 edds3lusl J .0 JS.&



"y e et maboline (glaasls Sl il (utadys (g 5luddbe (51 shay (B yme

Tsokas, G.N and Papazachos, C. B, 1992. Two-
dimensiona inversion filters in magnetic
prospecting: Application to the exploration for
buried antiquities. Geophysics, 57(8), 1004-
1013.

@l

LS. VS T LU NP S IV R PR g0
Ol S e

o mblie glaesls (iludds IYAF oJ ( S
oy L 0T byl 5 Objyseils aikis
dm o iyl (wli)ST AbOLL bl
0 o&ils &858 55

Blakely, J. 1996, Potential theory in gravity and
magnetic applications. Stanford university
Press. USA.

Ku, C.C. and Shap, J A., 1983, Werner
deconvolution for automatic  magnetic
interpretation and its refinement using
Marquardt's inverse modeling. Geophysics,
48, 754-774.

Last, B. Jand Kubic, K, 1983, Compact gravity
inversion. Geophysics. 48, 713- 721.

Lelievre, P.G., Oldenburg D.W., Phillips N,2006,
3D magnetic inversion for total magnetization
in areas with complicated remanence,
SEG/New Annual Meeting., New Orleans,
Lovisiana, USA. 953-957.

Li, Y., and Oldenburg, D. W, 1996, 3-D inversion
of magnetic data Geophysics, 61, 394-408.

Li, Y., and Oldenburg, D. W, 2003, Fast inversion
of large-scale magnetic data using wavelet
transforms and a logarithmic barrier method,
Geophys. J. Int., 152, 251-265.

Pilkington, M., 1997. 3-D magnetic imaging
using conjugate gradients., Geophysics, 62,
1132-1142

Portniaguine, O, Zhadanov, M. S, 2002 3-D
magnetic inversion with data compression and
image focusing. Geophysics, 67, 1532-1541.

Sharma, P.V., 1966, Rapid computation of
magnetic anomalies and demagnetization
effects caused by bodies of arbitrary shape.
Pure, Appl. Geophys, 64, 89-1009.

Shearer, S., and Li, Y, 2004, 3D Inversion of
magnetic total gradient data in the presence of
remanent magnetization:  74th  Annual
International Meeting, SEG, Expanded, 23,
774-777.

Talwani, M., 1960, Computation with the help of
a digital computer of magnetic anomalies
caused by bodies of arbitrary shape.
Geophysics, 25, 203-225.



