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Abstract: Zarnan-Chorehnab iron deposits are located at 5 km northeast of Zanjan city in the Tarom mountains,
between Zarnan and Chorehnab villages. Mineralogical studies, as well as field observations show that iron
mineralization is mostly magnetite type. However, hematite and goethite minerals are also formed to a lesser extent
due to weathering and alteration. Iron ores in this area are formed as veins and lenses within Oligocene intrusive
bodies. Inside the volcanic rocks, mineralization is also observed in the form of veins with small dimensions. The
thickness of the veins can be traced between 0.5 to about 15 meters and their length up to about 200 meters. Iron
deposits are one of the main stages of their exploration due to the presence of magnetite minerals with high magnetic
properties and hematite with low magnetic properties. For this purpose, geophysical surveys were carried out by
magnetometric method in 5240 stations in an area of 8 km2 to determine the potential areas of iron mineralization and
to investigate the depth of mineralization. In this research, total magnetic maps, pole reversal, analytical signal, and
upward continuation were prepared. The results obtained from the drilling finely correspond with the magnetometric
survey. Based on the results of these studies, nine anomalies (An1-An9) were identified in the study area, anomalies of
An3, An8, and An9 extend to a depth of about 40 m, and other anomalies are supposed to be found to a greater depth.
The result of magnetic modeling data determines the position (location and approximate depth) and geometry of the
masses causing magnetic anomalies.
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INTRODUCTION

Geophysical methods are defined based on the physical properties of the minerals and their geological
environs. Geomagnetic method of geophysical exploration can be useful when there are distinctions in
magnetic feature of the rocks [1,2]. Geomagnetic studies are one of the low cost and practical methods for
mineral exploration, especially for mineral with magnetic property. Correct data collection and interpretation
may help to get valuable information about the location, depth and dimensions of hidden ore bodies [3]. In
magnetic survey, the physical property of interest is magnetic susceptibility of subsurface materials. Indeed,
magnetometry is one of the indirect exploration methods for magnetic minerals such as iron - titanium
oxide (magnetite, hematite, ilmenite, ...) and some sulfides, for example pyrrhotite [4,5].

This method can help reduce the exploration costs and optimize the drilling network, by specifying
subsurface mineral resources. In order to investigate the potential of iron mineralization in depth and also to
delineate ore bodies in Zarnan-Chorehnab, the geomagnetic method was used and data analysis was applied
to the exploratory operation and delineation of iron ore deposit.

METHODS

Based on the field observation, preliminary geological and geochemical studies, the study area was
selected for conducting geophysical survey to study the potential of iron mineralization. Considering the
trend of mineralization and according to the geological map of the area, most geological structures have
almost NW - SE as well as East - West trend. Therefore, the survey was performed along the profiles
perpendicular to these structures with NE - SW and N - S trend which are each offset 30 to 50 meters and
15 to 25 meters station intervals, so a number of 5240 data measured. The GSM-19T instrument was used
to record the magnetic data and subsequently, the necessary corrections were performed, Finally the data
was plotted as magnetic field intensity contour map [6]. Reduction to the pole (RTP) filter [7] was applied
to find out the pole in other to find anomalies on their origin. The data was interpreted qualitatively and
quantitatively by softwares based on the existence or lack of the remnant magnetism [3,8].

FINDINGS AND ARGUMENT

In this survey the statistical analysis was performed in first step before any data preprocessing as well
as data distribution type and their parameters are determined. The range of data indicates the absence
of outliers and the highest value of earth magnetic field in this range is 62440 NT that can indicate the
existence of large regional anomaly in the region. After the corrections were made, residual magnetic field
map was prepared however because the locations of anomalies were not identical to the real locations,
reduction to the pole filter was applied to resolve this problem [9]. The reduction to pole filter was used in
order to reallocate the anomalies in the area. The maximum value of anomalies is 14040 NT and lowest of
was found to be -3845 NT. This variation indicates the existence of magnetic minerals in the study area and
showing nine anomalies located here.
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Figure 1. False gravity map
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In order to better delineate the magnetic bodies, maps of the analytical signal and prospect areas and
false gravity were plotted (Figure 1). In order to investigate qualitative distribution of anomalies and their
depth extension, the upward continuation map was plotted. This shows that the anomalies of An3, An8
and An9 were shallower in depth located at about 40 meters, while the An5 anomaly had 50 meters deep
extension and anomalies of An2 extends to about 100 meters. The important goals in interpretation of
magnetic data are to find the location, depth and form of magnetic anomalies. In this research, analytical
signal method was used to estimate the depth of anomalies. The estimated depths are summarized in Table
1. Then, inverse modeling of a simple form of magnetic dyke was performed. Accordingly, the proposed
solutions for drilling were performed (Figure 2, Table 2).

Table 1. Depth probability of magnetic anomalies in their different locations

Anomaly Anl An2 An3 An4 AnS5 Anb6 An7 Ang An9
Estimating depth(m) | 10-30 5-30 10-20 | 20-40 10-40 +40 5-20 10-20 10-40
Figure 2. The location of the proposed boreholes on a map of the magnetic total field
Table 2. The coordinates for the recommended boreholes in the Zarnan-Chourehnab area

No. Longitude Latitude Bottom depth (m) Top depth (m)
BHI 286261 4065373 30 15
BH2 285833 4065960 30 20
BH3 287309 4064729 50 20
BH4 286296 4065390 60 15
BHS5 287309 4064786 60 20
BH6 285438 4964531 40 12
BH7 285995 4065566 50 10
CONCLUSIONS

- According to highly magnetic anomalies observed and magnetic field obtained for the models, the
study area is shown to have good potential for iron mineralization.
- Based on field observation, geological investigation and magnetometric surveys, nine magnetic
anomalies (Anl to An9) were identified which it can be sown as lenses or veins on the magnetic maps.
- The total magnetic intensity map around the anomalies indicate that the mineralisation is not integrated
as a large body and dissected by numerous faults in the region. Also the location of anomalies were




Geravandi E., Modabberi S., Geravandi P., Niroomand Sh., Rajabi A.

determined by applying reduction to the pole and the analytical signal and drawing the relevant maps
of a particular anomaly.

- In order to estimate the depth of magnetic anomalies, two methods of Euler depth estimation and
integrated method of Euler and Euler analytical signal have been used resulted in reporting Anl, An2,
An3, An7 and An8 anomalies.

- In this study, hidden ore bodies with high magnetic properties were identified. Based on the results of
the classical interpretation (analytic signal map, pole reduction map, and false gravity map) as well as
the results of modeling, few locations were proposed to perform drilling operations.

REFERENCES

(1]

(2]

Donohue, J., Hil, Q., and Brewster, D. (2012). “Geophysics at the Howsons Iron Project, NSW, Eastern Australia’s new
magnetite resource”. ASEG Extended Abstracts, 1-6. DOI: https://doi.org/10.1071/ASEG2012ab210.

Robinson, E. S., and Coruh, C. (1988). “Basic Exploration Geophysics”. John Wiley & Sons, New York, pp. 562.

Ganiyu, S. A., Badmus, B. S., Awoyemi, M. O., Akinyemi, O. D., and Olurin, O. T. (2012). “Upward continuation and
reduction to pole process on aeromagnetic data of Ibadan Area, South-Western Nigeria”. Earth Science Research, 2(1):
66.

Spicer, B., Morris, B., and Ugalde, H. (2011). “Structure of the Rambler Rhyolite, Baie Verte Peninsula, Newfoundland:
Inversions using UBC-GIF Grav3D and Mag3D ”. Journal of Applied Geophysics, 75: 9-18.

Calagari, A. A. (1992). “Principals of geophysics exploration”. Tabesh Press, Tabriz, pp. 588.
Telford, W. M., Geldart, L. P., Sheriff, R. E., and Keys., D. A. (1988). “Applied geophysics”. Cambridge University Press.

Baranov, V., and Naudy, H. (1964). “Numerical calculation of the formula of reduction to the magnetic pole”. Geophysics,
29: 67-79.

Jacobsen, B. H. (1987). “A case for upward continuation as a standard separation filter for potential-field maps” .
Geophysics, 52: 1138-1148.

Clark, D. A. (1997). “Magnetic petrophysics and magnetic petrology: aids to geological interpretation of magnetic
surveys”. Journal of Australian Geology and Geophysics, 17(2): 83-103.



VA-FA o oF ojleds eniin 0,50 VFe ) Lo gome aolie cwiigee 4y 20

Mineral

EResources
ngineering

IMAM KHOMEINI

INTERNATIONAL UNIVERSITY
FAGYY axio V) Ol & 0 ko i 09 S0 @lo  swigo 4 53
Vol. 7, No. 4, Winter 2022, pp. 23-38 Journal of Mineral Resources Engineering

(JMRE)

ol Gleyex — Uy (Fasswo (8] HLudl yo  omiww pblae SG 548955 (w0

Ty oloa Jlane Faiiog i il T gigh )5 b yey TG pe g e o gigl S 5L

OIS ol olRiils cpsle sy o guolids e 0aSCils calls ) owlid IS (ggmisls )

Olrs el oBzsls ¢ pgle s e pmlidpaey 0aSiasly o jleiils =Y
Oyt dysel Soale  Sose fxis 09,5 )l wlis I8 -Y
OIS ol olRiils « pole und e owlidipaey oaSisls ¢ Lobiwl -F

Voo e[ oYIYY s by TRRVI TL LRSI
ERWES

sl &8l Slioyaz 5 (363 Ly ) s eyl (09T 50 3 (i3 e 3 Jlod (6 yiogleS B 50 Slioyez — 5 8T (sl luils
g Cailon 5l SIS Al ias! s £85 51yl 90T (53 Lu Sl &5 Wb g0 (Ui stfsmee Sladlive (yuizod 5 gl SIS ilalllas
0057 10 (B wis g BTy Wyg0 4 00gumo (il 30 (BT (HAL Wilowds JuSid Gl ;50 9 (Sl I 40 oF g0 4 s oS
48 o aS ) Cwolns L0 g 0 cudliin oS Cawg b (6145 ) O yg0 a0 (15 S 08 (Silldg glaow )0 .ol ouls JuSis (s sl (53945
A Sy 50 ol | BYFe )8 (oxiow puabliio 09y 49 (59 B 955 lallue w6 Sy B yio Yoo 390> b Loy Job g y0 10 g0 b
GLAl gy (il o o el (53lu SIS (o b yiunS gy (et 9 (BT (§3l S Jruailiy 1 (19 s Sl &2 p0 ool
b 5295 sl Blibil conbplonil slas Ll ouol Cows dr guls b dngd gl 18 aoldl g (alond JUSew B 4 (195 2 o JS (bl
e Lwlls axlllan 8590 00guzo 0 Anl-An9 g lxis o 4 (Ollao cpl 3l ool Cowd & gl wlul g .0,10 (xiuw pablzo gl cw) »
Syt (o b a6 i o1 503 g Wi 0 Fe 390> (Has (b 5110 9 5 (Hxlaw AN g An8 AN3 slalmia g 45 0
009 $390 9 (wblido (5 bt o Wgo (srod g5 duriid g (o yi5 o 9 Jowo) Crrdgn (i « b lio laosls (g5 Lud oo dzmuis .0dylo
ol ddilaino ool 50 BLLSST Ho SO j8g5 e

oS wlls

Alio ol 4y sbcew!
= &U))’ M C’bT )L«H’ls ) Wwbl;in é{}:ﬁé’j)\ ‘;w))g" DAEE! ) ‘uu g yud “ ‘6“9‘; NECRTS T Al “55\49‘;
NATYA o F ojlad piin 090 « ame gl wiige 4,85 "l s je2
DOI: 10.30479/JMRE.2022.15699.1521

[@:G) OBy © ez Email: modabberi@ut.ac.ir &L s odge 5 J stme aM};*
(°))g5“‘~‘-"’>. stc‘ ‘_,;U.Q.” O oKislo )M:L:
\Al 181 Sbiwn3 £ 0 3lads il 030


https://jmre.journals.ikiu.ac.ir/article_2574.html?lang=en

S Bl guigo 4yl

e Olo Jlaus (ing g NIELRS (53815 1 rg3 (S pe g g (S9! 5 W

b g0 sk o0y ] 485 o> LQ)T sl
3 6d,lee 40 9 NIZW NSEW slaslaal 5l Lo ygeis

4400 51'00°E 5300

300N

20°00N

Sloygar — by 00gumo dy (aw yiwd ol y a1} Lo

odas «glyro Lol usren 9 ¥ JSS 4 axg5 L
Swvdwle dacdgr gloil Joli oogame ;o (K sldaxly
A by By Siwdwle 5 jew By L oolyen cojail
U wsf}n u..S).' l) ‘509.04 0Q9§ “_95.' le...ty —).H..: S.))
aS ;) Job a5 sl gwae § GI4T ) & g0 4 0090w (] yo
axllao (s, Y
ol (Sloddia (om0 g (2l e Slaaline bl

(_5‘).7‘ LS‘)" :Lv.]UaA 0)5.4; oéjdm AW ﬁl:u‘ ‘S»L..o...m?j) 9

1801 Oliwo) € o lod (i 09

doddo —)

Lls (Sopd olsr sl » (Sosdss lagis,

GP9) om ol 00 g Wloglite (] elidiney Lalyd g
eblise S Ol bw (a5 ol cwnblos
combline gy Olalllas 09 wales> b wiil ails se>y
oo SLAST (gl 0,35 5 5 Ao slagss, 5l (o
Gloosls o i 5 Jyol sl IYolewl
oo oSSl glaosls Koo LS 0 uw pmblos
ot Camdae 3550 10 (ke Sledbl lbas o el
B Ktmgy a5 s el H53 ol slagtsn ol 5
Sl g, oy g0ued 1 i ubbliie lles I¥] A o
@lizes gl )Lils jo Sase BlacsT gl oS el (5508655
u:.:ﬁ) 5o \)9...4(540 oolaul g).bj )JL>O sless o‘)"g.j L o9
SRy mablioe s )se (S5 508 Cools (i purblise
&l 4o sl a5 olse (Magnetic Susceptibility)
Gl eyt SBlasST sl g, 5l (SO i gubline
ol — ol ST b i blise sla SIS jpa> 4 a5

sodaw Sy g (Cslenglis 5 cos
0ealS 4 (Bas ;0 Same oole 350> s b g,

S oSS (g )lh oS (gilwatge 5 SLAST slaay e
ar e eboyer —0b); sla)ludls jo jshase (nl @
wsle S 5 e sloi 3 ol A ol
9 8,5 plxl o pbliae (o, 4 (5,0 pesls ( Sase
HslS Gialy e jo 9 SlaaST ldes o boosls Judow

IRGAPCEIC S LY

dyg0 o0gaze (ouwlibiipmo) 3 bl Caxdgo -V
Azl

SraghS 0 sga> alols o axllas 5,90 ool LulS
5 el 8,50 ol il oas ily 5l s 3 Jlat
DY Iogam b Y5 FY V#" LLslax by b glosgame
lagam> b FA® Yo' 0" el Jsb g Jlos \fal Al
() S8 sl 42,5 15 5,5 FAC YA "

NIRRT I R e
ol i oyt -t ol g ) 3blie
Femsd g gl Glaatins (owsSll g Shl gl )
Wy Lol no FocnS (398 sloody 5 03,93 e

£



e Qe (guigo 4 5

e = Ob) (Saimre T Ll 58 o b lite (SO 38935 (w2

o
wos0  amerso  aarom
= -

50
e

Total Anomaly Map Scale
= -

==
WGS 84/ UTM zone 39N

w69y (Cakldy abds AYFe) Cablo p aslal bl oY JsCi
5 omablito (yloue

alewg 4 Wosls (oiloy Jolie dalol gl al> e o
o s Geosoft Oasis montaj )8l

9 o) Ja.w,.«o ‘:m.JoLu.o u‘..\.a.o 6'.90.)'.5 U‘")"b)'l -y-v
asdllae 3590 03900 3 o LA go

st e 5 Jsb b (pn poeblidn olase Sl

5hailoads aulee JolS oy Slawloes Lajly, b ooyloj g
CIGRF) Molliyes (seblite g o sl pliee plsis b il
cnl el oo oolaiwl sl 5l oslsp ol 4o g Sgu g0 Sk
Slowsad g (2Bly lowe polie (48,5l Cawd 4,0 Sledlb
ebloe Gl glepull ailcwle s glast
slahss oLdl e Slaise jl oolaw! b aslllas 5,50 adlais

Yo

Sl e mbline (s 4 (S dsss 6,0 posls Dliles
Ngy 4z b b Dbl pal ol Jely (o)
039ats (cwlidiipe) ALK & 4y b Geizres 9 S3lu S
e~ 28 Jlod B9, Lo ol sla bl el
sladdgn lplo wijls (058 ~( B izen 9 (50
—h Jled glaslatel b g o LSl ol 1 ogee il
2V IS8 wad ALk opr ~Jled g (0 cp
(B ity o iy, bl alolds wads slxl b
s s Jlos (sl b sla sy 5 bl bl
V0 alfl alold 5 e B LY (g alols g ()2
OYF. olaw S5 (ol 4 g ol a5 b5 o X YO U
olfiws 3 publize glaosls cud gl ol c8lE eols
il 3l e oolaiwl GSM_19T (y5ig, yiegiXe
Sales 5o g plosl laosls (59) 2 (65908 Slwsmal daosls
s 2B e [Pl S cbliie (loe o 4t
lags omials 025,515 slr V] b &y s 5 ks
b g 0005 Jlosl s ylmials sasiSolonl (e 53, 5
SUS! 5 00ilonBl pudolie ojlusl palas b il 4y azgs
TAXT 285 plmil (o 5 (S (6l pnniss calin (53300
e smblise o gladids ags g Slowlos plxl sl y
e Ojse a4 GPS 5 olKis il y beosls alS
ol oaipll slacdl g > o ol jo il gan b
Sad ke g ey B8 CumBge (bl ley Bl
(Excel |l58ls ) Sledbl ST S p0 oads oo qanblise
pll (o a5 Sledol (gaus LB g Laosls g5 092 0l o g
2ib 0 slailly sladalp gl o solaiwl LB aS cd 5

smblio gosls yujlo p —V-¥
T (P bl Sldllas )0 e J>ye 51 (S
cdallas 050 dilaio o5 g o 4 el brosls S3la s 4
oz 5l Bl g 0es g il B Gog 2l eizmes
Sloesar opl plxl 1 VL anblise cools b b
39y G 00 (embline Glawe ol a8 s esls (g,
Pl sy 3 Dlyeeis ol Ol i s 50 (b
Sl 4 azr g bl (ot slajg) ;o Slds 6,500 5
Sade cpl 9 0g M GL A« 51 1S Lo olfs) Ol s JS
52U eogaoe ol awablse slag bus o b aslio ;o

V801 Olimn € o lod iy 09



S Qo (qwkigo 4 4 ez Oloz Jlans (hing b (I ELRD (SN T b33 (S 5o 9 g (SN S U
1800 T Jgaz 50 a8 Cewl saal s 4 IGRF g 5l cadlaio
- 90%
Alodls sl uLwJ \
Samples: 5240

= 70% | Minimum: 44170
Maximum: 62440

Cealean: 43800
) - e0.Mean:

900 50% | Median: 48750

Mode: 48540

Std.Dev.: 711.6

— 30% Std.Err.: 1.699

ew: .281

Kurtosis: 31.23

— 10%

44000 64006
1Bl jemmo) oul Gl p gosls mu el el )T g F JSCh
9 (9l B Hexo Mudi gl cams y oul Clilo p gdoosls
&bl sl yiolyly Jguz

|
[

RIS b

IIRERENES

B T R R

Residual M: tic Anomaly Map

NTHETED

Q5 (O IS bl (5 )l o1 (ylouse diails (Gl B JSUb
Ol (5L 55565 of oo 4y 0uiloadly (b lito (g L ot (ylone
Wi gili Yoow g Fooe Fooe s

1801 Oliwo) € o lod (i 09

—0by) 00guzme 30 (pro) (owmblian (ylowe byl Y Jous

oloyg
Ol S s . Olos 4l
) Bl il 4yl i
() D)
48259.8 nT 55.542° 5.113°

oold ‘5)‘.07 ewyp-Y-v

Y (Prmmbline gloosls (Bilsn g955 Sl A
259 £5 5 Sylel LBlo s ad clley slacsls as ol
Syge 5o B ogd pasin ol sl yiall rizes 5 laosls
5,8 B 1y LT et 5l 2,5 slaools s424
(F IS0) wimo oo lid bools ol Sginn a5 ol Lo
oo lis osls Sl s o3 g Wijle Jbo g asjes Waosls
Sledbsl Jgux 4y ax g5 Lol (o) 5l 2,5 o0l 5924 pae
Jlade oy yios 9 il FAAY + lade Waools pSiles (Ll
PYFE oogaza ol j0 e (omebline o Lawgls
6355 slaosgs dgzg saimalis el pl ol Msgil
ool dilaie ;5 (Gl slag i) S5

0dguzxo 3o (ommbliio gWodld yowdi g o3lop -F
axd o é)g.o

otilowdly (S b lito luee uls aldii -V-F

S35 2 3 90 sy g Slwal pbxil I

A as (LS eeeblise o ass ( abley glaosls
J5 ol asdl el ead sols flas a0 G s aS
eblioe sosls I IS cbls yy S ¢ gundbline lae
L8] sgi oo ooliinl (SIS (lo psiss (5l g W3S o pal 3
Golma e Sl g e emebline (e JSI ST B3> L
slrosls gly oniledl cwoblon las ass (slasl
o) Oldee Joe dgly Sl s 40l 4 edguse (nl
S c05Los8ls LS)L’."-:“""@ AL8 69y p Lakg)b‘:;.:b‘sg J.?u
Fos b IS (pl a5 wils sloals 0g5 8ly sl> a

|



e Qe (guigo 4 5

e = Ob) (Saimre T Ll 58 o b lite (SO 38935 (w2

bcdad &y Glo )5 5 4l (g9, a5 bl (el 6 e
Y JSM)) Sl oals ool ‘_)Lw..: u,:a-b

Syl e e (i 35800 odalie &S Hobles
Wil -YAFO o1 Jlade o yiaS g sl VFFe 0g0>
e (55l SIS g2y LS ol Dl sy ] a5 ol
Ol and 5l 6,50 paal (59, el odgase ol o
b omebliin slag)ing Joe (V JS2) kb 4
2 @LQ.» sl 00l 00ls QL.M.: S RW:W ezl
aw DNV 8.5 o plonil claB @ o 10,5 5 slaosls (s,
YL was b 6L‘°L5)L7.“-‘°¢_-;‘ An6.An5.Anl LS)L?‘-'&’(_#
u.u.w ‘655 Lu.w; 6)bw6> dw u.:‘ » oj)l.c .Jﬁ‘céﬂ»\."u LJ"‘
] 00 W

(AAS) Loy JUSw 4 —Y—F

Oldes loodls il oS o bs, 5l (S gy 0
Glp JBogans (o, el U el Jiily
Sl (USh 5 (8l (B i3oe) anidar slayilly (e
0 Ll 2By (Ghsy onl el Glae slags e g
DVE] il s bl slaosls i
Gilide Slgz o Gide ) eolinul b Llow JuSew
B> gz dw o |y (ol a2 0 g9 5D laalaie aig,
rblioe 0358 (o slags lma o Il B3> L g oS e

B
-~
Reduced to Magnetic Pole (RTP) Ma X
i e s
wos o4 s

‘stbmhé)gﬁhéq&lo;ﬁwm‘s)w@ LY S
(w“‘a‘bmwwéud)m@wﬁ,&m

\A4

(RTP) _das o‘o;ﬁ s -Y-¥

Slools isls 50 mai ¢ Gloy Ol i prad 5l ey

d=90) cmblize Jlois Clad 4y Wools Jla! ¢ pundblice
Tl asly 5 T e sl ) el (al 0sise Jlosl
Joe a4y olitws gl odad @y oo 55 1l 5l eolil

Sgdiss plxl (omyp 3550 Gblie )0 Lo liae (Sl
b W oo cxcly ombline Bl ol 5 oo a5 Ll 51 [V -]
395 oaiiSobnl a4 Cand mnblise o brs o
5 Joo dsly el 4 bgpe 2l sl ansls Sl
9 éyu‘sn JL@.C‘ ‘sm.o.‘at.x.o Lngalo SS9y ¥ dJayJA A_Q‘J.?U‘
adad @y ools Jlail pwdolise glaools bl ol yo
o 5l ISitee ol @b, sl [V V] 0 8 o ploil Lol pnis
ol sl eslarul b (P JSa) el oo oolawl dad o )8 5
ol o A gembline oye S5l punbline flas ild
bl ol & sl Jlocad 5 ble e (lae Hlo
o ol DIY] 09 o St ol @3B W ologe a5
5 Lyy] AS oo o2l glue o Casdse I g0
ol 00 Bl 4l cpl 50 lowe e agly S as el
@ bgrye Sl (See e slags w5l (i cnlple
ol edes ide Jg ail cwablas slaoog og locus
5 JuS 05,0) oSl gl KnSs Jol> cnl (S

) ; N T [ T T
S TR T G HTEE T

1955 1 s 31 oy ool (qublidio (g 4 5 JSC
(a2 55) Mad il Fooo g Fove Sove ol i of yod dy oo &

(ol (o by oFoanSds o] Jox) omarbsliiio gboo ylglas:

VE0) Oliwo) € o lod i 09



oo Qo (guiigo 4 5

e Olo Jlaus (ing g NIELRS (53815 1 rg3 (S pe g g (S9! 5 W

Sleiien lp e Gloasds Koo olyen a4 QIS SIS
59,.,.;‘5,0 solaiwl 6)Lﬁ> LS‘J? “.'W"L:“ bl

|
|

§E588EEERE

T

Pseudo-Gravity Map

-

W8 44U e

QI S5 asdi A Yo

(Famlyd danldl) o0gumo ;o YU & (g yunS s —O-F

3 odd g Soilul fwsln lawe gl 8 aslsl i,
;fe.och“@dj)ﬁ“‘ﬁscs“‘s@‘%*@‘)ék’“&
WS oo o w0gd 6T oIl (xbaws glvasia Sl je0 g
& S oo Jos @SB Jgl grie S uSep gl $ ks
Cogli |) Gros slalice & by ye slas)lrin o a5 55k
565 1181 03,5 anis | o 41 bogs o slangs lxim o 5
IV] 68 o o5 1 (oo ol

Vb asles b (s slags )min o F1 gl 8 aalol g
8T e |y Gaoe slags b o 51 G skl 4 g Bi> 1,
S rSoilail pusbline slaosls o3y, cpl yo [¥]s5l s
Toba 9, » Losls Cutlop mhaw 51 alaily alows & 00
DVIsig oo s cutilo o 51 5VL 5515

o P (r)zrdr
0 (r2+z2)L5

P(x.y.—z) = — )

:Q‘ )o as

s 59, paai G0 lawe jlee Jlade : P(XUy.-Z)
i 47 Gog Cude 2,8 b e e (VL 0 (5500

s a5 lopls Blibl 0 P ylase S5kee Jlaie s P (T)
55'“‘(5" 4.».MJL7£A Y d.la.:‘) Q)ya 4 9 Sl T

1801 Oliwo) € o lod (i 09

2 sablise slalie 500 23 (ol )3 ams o0 Ol e |,
s 3l sl abate Lo Ui il Ay bl
s s 4 o erblin 355 Al Sy s,
P SO IS RREIET ISt O
GLbl bS5 cusblite 0355 (g pdyoss 5l B3]
el LS atd il iy GHS] 4z jp 45 cul
P95 OlgF @oa pgs adu; bl p laasd (pl ol moly
el 008 i arbliie e B8l 5 W3 lalol,S
ools plas A s 0 (AAS) Ll JLKew ool asds
Gl Al & S a2 Gl (IS 5 4ol oals
snsin L5 |y bl sloosgi e o smebiliis
S35 Ssbise dipd ] ke s )lmin 3550 0 5 [Vl
An3 An2 Anl sls,bxe o 50 Judo S aiis

Lol sdlie LB o> b s b

1
CINRIBERE

FESNRLPCLYRELS

SBI38BIRIPIL

Sp3seze8s

2
r

vo1

am
129
i ns
) o
- www e - anst
s

Amplitude of Analytic Signal (AAS) Map oo

Tim

o e e w w

Slioyez —¢ly) eogame o Il JUKww 4l (A JSCo
(sl 5yl s 5 p0 Bz bas)

QI I 5 alss -F-F
I 5o ,ha3 8 50 00g05e slaosls (gl SIS I T aiss
sblise (g lve o e o ol b acesl oo ools ylas 4
Bed o b ST il o 4 ol gl cuals oS
] s il Il conle 1,5 slascols a5 Lxil )

8 B8 0550 (Same oole 35 50 (59, SIS A g Sos,
>y oaiolii Y Sal g )bus o and (pl 100,585 o

sl 3l paizmed ol Jleix! gilu S gly ool

YA



Sxe i wtige 4 i e = 0623 (Gt T LT 50 (e bl (K 39985 (o)

aly (Bix> 1) obisS zae Jsb L slas,lun o I YL _ 1

. N P(r)= z—fP(mp)dfp ™
kJ'i‘)"l"" ‘Aao@w.alfl)qulsml)é)md Vs
asss ol DAL WS o Joe )35 0l g, o atle sty ) e %00 Solee 4 b dos b yinS gl
o) S oo Bix | (e glang S Al Ges 3 gl yd aslol i dags b o Julse (o9 o b
b )bus o o> S S ewyp Sl ™ ! 00 co)ﬂ Vo K6 0 9a0s S Ve BY- &L&S)l
TR JCUM S SESUINR CCONT-S P RO PO OV, S UGN ool sl eslatwl b as sl pleacss Jols JSo oyl
a2 o Hlas gwlyd aclsl gleasds aiwg 4 bbg s o Coow 4 dalol Jlé loas 4y (Upward) gul s aslol

I+

3 !liiﬂ‘l

DR T

i il !

g . . S!“'
% -
i

#

[ -
I

E{ .

gl 8 dolol Alds (5 « o v gl yd dold] Al (Z «yio Fo gl 18 dolol Alidls (G o Vo guul 5 dolol aldis (A ¢guul 8 dolol alds o) JSC&
o Voo gl dolol aldis (g« yoo 1O+ gl 8 dolol aldis (0 ¢y 1Y

4 1601 Obiun € 0 sl o 09



oo Qo (guiigo 4 5

e Olo Jlaus (ing g NIELRS (53815 1 rg3 (S pe g g (S9! 5 W

os pes =D

(o S ombline sosls s pie Slaal 51 S

O lp el panbline o rine S8 5 Gee
Ol Slinie aly p» alaghs; (s)lmiag Goe g by
Sl bun o Ges wess sl NPl ws as s 5
DAl ol cod 435 alosl Sl 3 sl i o smbline
255 gobe |y (omblise Glag i o Gos (oS Al
g 0adpgls Coelanly 4l p (008 B3ge slagty,
Bof i 6l loadosls alal, a5 CSle pds, s
slayelly 4 S (S JS8 4 (S5 gamgs Sl Sy
Jelos sl 1y 5y otgy VT 0js0 coms & (lsiige SOl
i3l g o3 Slitise 3l solitl b cwcbliie (sly Stwgml
21 e, IV el ey 5 caubline e cus
L ol [YY=Y#] %0 a5 oles Lo gl o Ken alolae slice
aal) ol 2 siladoe slagty) 5l (S e )ST JoeSS
b (oasblise i sla Thg 5 (omablise @ )lmine ol
355 slaig, 5l IVY] 0iiS o e ooles sla IS (5,8
Sl Sy O2dells 5 Skl Gdels (Sly ab asle
Sydise odlitul Lo lnin o Boe (eSS g @iy el
ol o Bos oS sl Liwen cnl ,o [YANY]
)Y S ol oot 4135 15 4 bl pielgilSs i,
(8 5 42 Jgl Slinto ol 2 Sl Bos (e a8 Ll

L§|)L> 9 )Jsﬂa...) An9 (An8 .An3 dl-""d)l?ﬁ-“’gs.’ aS
P ANS g )lxe g s e Froogus e 5 lS
\Y- 69‘»‘]9 a8 b An2 6}?@@5 w‘}*.oa’ Sgd>
U gylme o onl dole o0 Jloain ) duge a5 o ls aslsl 26
o ).4.40 Yoo Sgd> ‘5—09

Oy S 4 ANT (g lxin o dalsl Sl basds oyl
g so oddlive v o o (Gaml P aslol ;o g wilosgase
Oy se |, An6 AnS And Anl e ,lun o acgoxe
o oS boasly oiluin o SO i s Ges o
Anl g lun o oo 0 a5 8,8 i o Ko VO dgu>
S, (6 s Dok

4 ez b oliee bbsl o JuS 3l o sl
Jleis yo a5 anlllas 5,50 4l 4y Cand o) JuS Cnlgo
| Aoy 4 GRS o lslas alold o dly vy 50
Olnl s Jus asliidls GLS) wlidspaoy losle 3,155
axgi b el jieghS YV adlas 0,50 axb 51 (VYAY
Sle alewy @00l (ow)p S5 B 5 5l Slaalie 4
) Jhds Caoms @ a0 Ve bogas oS ol cod ccalize
Jiz! cplpls sl (asdlas 5,50 Anl.AnS.An6 oo
S209m 2 Ghele (S S > (b oS (2l 99,00

Al Al ol o cue

‘...
|
—_—

g @ §gd3d#

£ §

sl ol U a4 B0 (5p025 Al (0 ylysl crbelilSes by & B (ppess (1) S

1801 Oliwo) € o lod (i 09



P Bl guigo & 5

e = OB (S (T HLT 8 i b like (S 38955 (g

&.}"‘ )b UJ‘J.»Lu ‘MLQ L@s)bb.lb‘ss 4.’ Jayfo a)‘.b u&o‘ 9

ooglgplss g i JUSs w gy 4 Gos (i V-0
BT

)5.b<b )Qﬁw‘@uwj))‘é‘sj.bbu‘_ﬂ.&w
el 0als ool il flage glaosls s 5l oo muS
adge a5 cwl dhlize coweS b SO ddw LS
Sl ol @B g (Bl Frie i 5 4 (] (o990 9 (SArd>
Gl bl penis ,o Llos JUSew U3, 5 [YAD L sl
JL.&».MJ alo 9 ‘51*1.79 JL.S...H.» ‘).vl...b go; oolaiul (G=go
Lo 5 4 gamgs Sl j0 oals (5,503l lage Judos
VAL 098 o i pas 05 Lol

6T (')T
AAs(x) = — p)
6
|AAs(x)| = (f)
Ol o as
Oldee (28 e X
i we. . OT

Slgie Goe g Joo e o Gl JUS
5 Glod JLKm 38 gy (bl 3518 9,8 (publise
dolas 5 ol S Slittn B2 ll bolsilSs
ddn (S9, » b8 bl Ag) S  (hg) cul el Ll
Gos Sl il o S pe p Gebate oS (v JUSe
Sl oad 035 (a3 SlaGes Wi eSS ) )l
el IS8 58 () sleopls gllae s )lee o e
03} (yeadd (G Gas A job 4 g el ol ool LS
ol 00 03,5l ¥ Jgaz 1o o lva o 51 S o (gl onls
SR o ($399> Ges 5 Joe 0 ply s S5 sl jo
A2 AN loslxin o obol ol o abais ] 4o
0,bg, 90 Ole 4 b S 3os slyls An8 An7 (An3
A s L b onia o2 ;500 5 (558

™

Sl Olaiin a5 Slal> sles jo plplo 0,5 oo plol
O bgye oyls Gl g 0,5 o plxl Ges s wiyle
il sy 31 Slaliae ol 59 ol il Lo s o

(V) US8) sl oas oolaswl Jol - ldow JUSw

gl Gos i Sigy 5y —)-0

35810 8l i p08 gy Sy st 4 Shigl (aglglS
Soyes B 4 e w*-"’l**" Ble dwain 5 (Ges
g oyl (Saeblise e 1 SMbl 4 5L ) o
Shgy IS sl & INT el Jite calitipe; slo e
SRy Sypo A b g Gomdw Sl 90 4y Shgl 5SS
Jils lawe slaools Solegsl pdd 15 00,508 jobo @
ey ol 3l oolial L g o eolizsl (1,5 5 mbline)
cge &5 (omlilipe) Sla)liSle Fes g CunBae IS o
sloasd g, 1) whad S5 L (ouebliie gjlmia
abal; @l Sl gy ojlbial IS8 05 (eedS angs
il 25

d 0 5]
(=7 2+ (7= 30) o+ (2= 20) 2 = N(B = )

Y

S el () oy s aniy Slaiin 2, 9,
Sl 00l (5503l (Z 5 Y X) o] o

ol (o atie Jlaie : B

Ol ke g sl Glowe g lwa o 6 kSl a3l N
Ll Vo pllae el sl S0 (ol

Lide CunBge 5 Boe (mesd 5 Shgl dhal) > sl
bl S e oyt o abwy 4 bools (g i o
DYl 5l Slacgaze w0y Coxdge ;o sl g Wedos
syie Jo boaile Slayye Jllas by, dlsy 4 s
) Jsl olitie sulol sl as eess oS LT |
e Slts Joe 0 alple x5 o0 plail (6 5

)J.lgl BOE (yaoSS (SI) 6)‘3—’"*4 uaal.w Hlado Y Jguo

ol Loy
osles &l 4 Sl
Jo bdgo
oala S.I
\ A Y
ools S.1
) ) Y -
s

180} Obiwo) € 0 lodd (idd 093



S Bl guigo & 5

e Olo Jlaus (ing g NIELRS (53815 1 rg3 (S pe g g (S9! 5 W

T ciliko gaJxa 58 mblitn (6 5bxid ot SJlais| Gos ¥ Jar

An9 An8 An7 An6 An5

An4

An3 An2 Anl

Sl g

Vet [ veye |oaeve +f- Vo-f.

Y. f.

Ve v O-Y- Ve v (o) i s

olbediome; slaisle of 2 5 cunl goman loJos
Ival oS solizal T 51 ol y20 s o)l

G g, -V-F

3 el iy n (somge sile o pll ol ol (o
il e Gups 00l s g lnin o dges sl
Sl ool JSG 28 L g syell Syse 4 )l
Lol ooy plonl pwnblise

Olde 4l (59, (53l S (5l oo gl (sl Jdg e

I 2,8 L ilo e canl oals ools las IS cnbline
L) \Y JS»: )d QT CJL\) 9 W) r:l.?u‘ )léw s_i)‘b ‘;HM

009Uz 3 b lide (6 dy095 (GLa(s pSojluil i f Jgu

S35 | OD mebliic spiposs | Sty
) Al S )
Y \ Y 71 S aw
Y YA 72 S aw
¥ < A¥ 03gaste Lgi> yged
o A 09>
s oYY Sz Syl

2D Modeling Profile on TMI Map

.....

90 (§lw oo (6l p ool ang sl Judgy Candge NY JSCh

1801 Oliwo) € o lod (i 09

bl sl )lmn o1 g 5lw oo -#
bl 539095 il -)-#

O] s @ unblize (5)lnin g s 5 Ban
ORde lmee Ges 5 JSS (publiae G ndiae>
sloosls iluow gls a8 bl 1 [YPlecl ey gp0
Sl 6,55 Bl aS il (g Gl US4 58 (S 58953
ol Jae 99,8 Ghiln olbma e S @ plgse Joe
95 2 il 3l se s J5S 6lp ool plis 0,91 s
ebline (63095 Jalejl (pane jload agd aiged Wiz
SySeslal s L Terruplus-KT10 olfiws awy 4
(F Jgox) sl oo plosil SIT 107 cwcblise (s pdyogs
WYY gebline g pdua9s jlade 0 VL Jouzr cnl Gillas
S sloaigas gl (ST axlg j0) «¥Y Jlade o iS4
S diged S 4 gy e £ digei ol ool Caws 4 oyl
Lol 00guzs Jlods glagslmin o 5 (Su yo ]

bl s bua 2 0951y silwde -Y-F

(S5 Sy omaw gilodoe jleslinul b iz o
ol 0 Jy Wl Cass 4 publiie slrosg S5 IS
oolitul (s yehb) samd silwowe 51 Jds 99 4 iaghy
D9 s

UBC oSl Lawg snd amgs Mag3d ke, -)
S 0 oolawl G 5l eS cwnblise 5 pdiog> sl yiion
Jods 49 S YL (purblise (62304995 9529 D90 15 5
Syl Sz ST wgsleJoe baly, og s e

lwosgs 5l (A3S slojye o)lgen (Gamdn (55l o =Y
REXNE

@l eslitul Sgem 9 9)lge (nl 4 4z gl b cnlplo
Siledae jleiaaly 4 Soo 5 Lo oy izmen 4
Jsb amss slaJae ;o 0gdee eolaiul gamgs
g Cwslagl (oye 5l iy il culidine) glo)lisle
ool asb bt sl @ 5 ol 5l e adgi g lria o
Al Sl Ganss g brng Lie (05 Joe

Y



Sz @l owigo 4 5 e = 0625 (St T LT 38 (PR bt (2 3935 (o) 2

sleglae o (iile az e cwblise glaosls g3le Jow yo oS ol jo .l oad 03,5l Yo B\ (sloJudg p (sl o 5
Gl Joe glas il g 0als dloe g odplive pwbline (Observed) oo sanlive cwnblize o 5ol oxio
el 00 00,91 0 Jgu 0 Slastive 4ods .ol jieS Q2o e sl | (Caleulated) Jow geuly $5,50,8 oo g

4000 T T
160000} obs — - . n e
ol : e - i ca— -
8000.0 Cal 200001 1
TMI (nT) 3200.0 f 1
00 ™MD 00~ 1
o8 1 ™ (nT)
f annn n — . PR O T L Pe——
100 200 300 L
F("‘X) U P(m) 100 200 300 P(m) o 100 200 300
2 B —— g . - —— X X
Y 400500 4063400 400500 v 005300 ) 065500 ” s o
[ ¢ i
“ b N T, i
Suse=1.6 “\ - Wy -0
) | 2m) S\\sc:l.ﬁstﬂ“u%'\
N
2Zm) . E B
U, u e ]
" SR . 2w o ﬂ!‘]ﬂ[unn.f‘ e 2my Az=-83deg
T T
T " T 1 3200.0
40000
Obs —— 6400.0 -
| { | 16000
20000~ Cal — 1 i ™I (aT)
™ am) { 32000~ i —
00 | HI (aT) - ‘
| 00 = i :
= P(m) 100 o oo 200
Pm 0 100 20 300 e L
x X 285900 286000 286100
Y amss200 | oesao0 | aosse0 | cesson F(m) 100 ° 1% ] 0 Y 4065600 4065500
| X 285900 286000 2861 2
9 1 | Y 4085600 4085500 o min |
I gy | 1
- s | 4
Suse=1.6 iy Suse=1.6 ! ‘ﬂw; Zm) Suse=0.256
2m) d Ui | Aﬂ[“L use=0.25
| Z(:;_ Susc=0.9 *HUU . Az =177 1deg
Az=-192deg | | A2 = 128 1deg R T | o » or o
1 J 3 v [ 11 g
w00 / soonol- ] e
\ |
\ 40000 1
2000 1
iy / \\k ™I T) “600.0 9
7 00
P === \ e T (aT),
’ RS, ey R 00
P 0 7 o0 50 ! Pm)
x X - 2
v ) “doscoso0 osg100 w6150 v T e o P(m) “100 o 100 200
‘ X 285700
] J ¥, 4065900 4066000 4066100 40662(
I 1
- h g | M.
I Suse=039 "TWWMEHHM . ‘ ‘Jﬂﬂ b
2 iy, 4 T
L] e Suse=0.33 ‘-J[m,
2m) Zm 150= 2.9 WIIIT U | “\ I
| ) Susc=2, Wiy n R Nk
m
Az =-13.1deg | i) Az =-1.4deg
0 AR 'Y
. S b
22000}
64000 t
20000+ s
16000~
32000) 1 ™ et
ool =
TV (D) oor T
TMI(nT)
ool
L L i e A 0000k, S 1 2m) 0 50 100 150
P(m) o 50 100 150 P(m) o 40 80 X )
X " — = x . ; - Y 4085150 ‘4065200 4065250 1065300
v losseso 4065000 4086050 1066100 v 4085760 “065800 Goss8d0 /]
of
o e T —
e o LT
20 6 ===t 20 ot
» ! h Zm); Susc=0.845
| s | Az=07asg
-40) ] m = -32 I
2(m) Suse=0.78 ] e ‘ lh
-0 > f;v iin
g . A= =S 48
Susc=0.88
-64
2(m) Az =-10.6deg

Vo) slodedyn ly wud @ bl 5l Jolo Jos ahaie NY S0

vy 160 ) Ol & 0 lods el 090



S Bl guigo & 5

e Olo Jlaus (ing g NIELRS (53815 1 rg3 (S pe g g (S9! 5 W

T T T T T ]
320001 :
1600.0°
16000
16000 F 8000+ :
TMI inT) 00| TMI (nT):
00 e ™ (aT) &0 " e
. . " N P(m) ) 200 400 600
P(m) o 00 200 00 P(m) 200 b ) o \ %
3 T T T
X . . . Y 4064800 4065000 4065200 4065400 ¥ ol 4009500 4000000 40
Y 4065000 4065100 4065200
0
b 1
M, -80 -80)
.M\U zm)
= A -160 |
2m) Suse=0.49 n‘lub = 160
.“{k‘ Az =-21.2deg N SN G
32000 = by & - § & B w6 . . COETE
c000) A
1600.0 1 ol \
™ Ty 20000) g
oob — il (o) o0)
[ R —— y — PR P a— %9,
P{m) o 100 200 300 = + 3
i ) o oo % ) ) 0 w o 2
¥ aops400 * 064500 084600 4 2
¥ 4064400 4064300 4064600 v Tosti00 051500 "iow7520
o
oty - & T
i - '"”'ﬂnqm m) b ‘U]] Suse= 0,642
g, Y Suse=142 .
g, i) Susc=1.95 - T 22850
Suse= 1 Mgy, | e Y
-120 o~ .
Z(m) Az - 23 3deg
AR Yo Y
32000~
|
i E 22000} — . . e
16000 4000.0|
™I (0T
! 16000, 20000
00, - ™I (nT)|
" T4 (aT)
v : 09| o
Pm) 0 40 80 120 40 L L
X 285640 Pm D 0 B0 20 Pm 0 50 100 150
¥ 1084560 4084600 4064840 4064880 X X
e, 40BNA00: 4084440 H064450" ADssecn ¥ 4064450 4064500 4064550 4064600
0 e 2 s Susc= 1 0
.16 ml} gy w mmg 1
Z(m)! Suse=0.9 ]‘”m - oy Uiy 0 : ‘%]U
; Wy 2m) suse= 1 g A2 1700 suwse=1 W)
‘ ‘ My Wi, =259 - ” -, 2m) T“-Hl\m Az=00dea
P —— ey —
6400.0 P {
2000.0 8000.0~
32000
T 0.0
™I (aT) - ! 00
i ™ (nT)
0.0 TMI (nT)
I -20000~ [
— — e —————————— =" =" el x L i P(m) 0 200 400 600
P(m) ] 50 10 150 Pm 0 180 320 A, 0 X 287200 287400 287600
X 205550 X 287200 287400 287600 v 064500 064800 a08500C
¥ 4064700 4064750 4082800 406 Y 4064600 4064800 408!
> 0 =) 1
T — 5
7 e
. . Iy Suse= 1.3
Z(m)* ‘“ Suse=13 1
‘” I Suse= 1 Ao
U, » use=12 y
Suse=0.48 “ ‘\’“F\ Az = 23.9deg Z(m) y. Az = 50.2deg r s

Fo ) cod ol p ooy & g3budono 3l Jhols dos alatie :(aolsl) VW JSCi

1801 Oliwo) € o lod (i 09



S Qo (qwkigo 4 pud

e = Ob) (Saimre T Ll 58 o b lite (SO 38935 (w2

,,,,,,

B0UY

Y# Yv

32000 32000
i N !
32000 - 18660 o
b \ . ™ (0T) .
[ 7 00 — % b T™I (nT)
00~ e < [ s
L — e e £ = i 0.0-
TMI (nT}
M) P(m) 0 200 300
= T T X 267700 287800 287900 = — —————— —_—
P(m] o 200 400 800 - - - - ~ - -~ - + - - 7
o - v 4065100 4085200 Em); 2100 0 100 200
.. S . S ... [ x 287500 287600 287700
Y 4064500 4064800 4065000 ° — | v 2 ¥ 4065300 4065400
t 40 ‘| " 0 4
! Ty 035\ ) |
Zm) suse=13 Wiy, se=035lA Z(m) \ H
= [(’m‘ ) | “0 i
Az = 51.1deg 2 ‘ \ Aa=pL 10w Suse= 0,237 \J '\\ Az =54 6deg
R ¥4 .
2000, : 5
9 \ 1ean0)
o \ 1600.0; \ /ﬂ‘
\ ) 5 - \ P ’\
£ \ y \
(o) \ \
il o \ /
sann ! r s \
P(m) ] 100 200 300 0] v
L] o 3 e X 287200
a700 . " "
e T BT v 4oes300 065400 085500 1083600 e 5 = =
i o "] ! 4084 065300 4065600 40861
: T " [} c .
Sl I LTI
~ = Ul Y . &
Zim)) 211
; Az = 17.5deg hent260g

Y. U ‘sLmJ.:és)% Sy iy @ g iladon 51 ol (s éh.ﬁ.o (aolol) VY Sl

kel JUSo o (il (09 9 kgl Boe eSS B9 99 5
Anl-An2- GL"Z’G)L?U&@ QT u..»L»‘ JERLINW oolazul )lﬁ‘
Sole a4 b wilad 13 xS see ;0 An3-An7-And
ALl (65568 0)bg, K00

Caols b oledg @id S oslxl giloJow ,o -
S s ol ol s lolis YU pcblice
S5 and g cad 4 alS ans o Jdos S ans)
bt gl slpiiny @ iledde @S Gizren 5 (L3
©ole> bla laize ol pladl 6> lles plxil ol y
bl CusBge pizmos Gl ool 41 Joam o golpiy
sl oo ools Hlas VESE o solpiin (gl

S35 ol —A

O 1S5 ol ol i BT jgal Soale Jale pyow
.p.l)lo 1) )Swu JLs Yy O.l‘ uJLo Colos 6]).3

Yo

& 35 A -V

02l 3l S Gln 55 Jemily S5 3550 009000 -
odls oddlive cupblize (g)lva o Dol 4 azg L as ojls
Oygo s daJoe (gl o0l Caws a4y pwnbliae (530045 4
0358 ohng & (2l Gl G Jlail & S olgioe NS
eVl les 0090w ol o Sl

b Sl om p g 2l mme slaciils p el -
BAN] caublise lrs o & (o ubliae Olalllas o
5 s Oyeo g lue o pl sl sod asie AN9
el oanlie L peobliie cloaiis o laaS,

390 03990 ;0 J5' (publine Dol 4lE (wyp b -
e 4y aibie ol sl Jlogil (Suisly (ogas 35 o)
aibaie ) 0lsld SlafuS 3529 5 53Lo S o9 4z LY
5 el JhSm 5 il 4y il 5y 18 Jleel L o]
20,5 aseine Jlogil adly Joe alol> sladiss g

s ) lomin 2 Wge (canbline (Slosgs Fos (e s -

1601 Gl & 0 slosd il 083



SR @l (gwigo 4yl =3 Ol Jlaus aog i (R WIELRD (53157 L9y (S M (99 yw ((SNYI 5 W

W ISL 50 ¥ B lakdyp gomgs 3l gl b Jgu

: ; : L e szl agly | e o3 . p
el IV T Tl B il I Nl ISR R NRER,

\ YAPYD- | Y-sOvSY Vo) \F va Y-
Y YASYAA | F-5OTAY VFY \EY v Y-
¥ YASVEY | Y-s0F\F WY ) AD Y-
¥ YASYAY | F-5OTF) V9 \F \o Y-
¥ } YASVA- | Fo50F-- X \$ VY Y.
b YADAR- | F-O0VA VYA A Y 2
5 YADAAF | F-500FY Yy - YOF ) Y-
v YABAYA | ¥-#5-Y4 VA XA e ¥
A YAOOYY | F-£04¥R VY YA Y\

% \J YAOV-\ | ¥-#0344 VA YY 5 Yo
V- YADFOD | ¥-fFeYY ¥ YA YA Yo
X A YAPYSY | F-FOA-Y ) A oy Yo
VY YAP--Y | F-5OVYF \ < AFO Y ¥-
Wy R YAS\YE | F-50)0- V04 -4 b
X YAOAE | ¥-#0)07 V04 X5 ¥-
Vo 5 YAPD- - | F-FFAAR Vov < AF¥ Yo ¥-
Ve YA\ | F-5FOVF VoV \ Ve ¥-
VY YAOAAY | ¥-sFOYF . \AY YA Y-
YA YADFOY | Y-5FF0 \o- Y0 e ¥-
YA YAOSYY | F-5FO)Q \o- FFY 5f ¥-
\a YAOSFY | F-5F0A- 3 A Yo Yo
Y- v YAOOA- | F-£F0-) Y \ ¥ ¥-
v YAOOYR | ¥-FOOY Y \ \a ¥
Y\ YAOFOY | F-sfONY . \ YA ¥-
Y YAGOYY | ¥-SFVF) ¥ < FAA 09 0
vy YAYYFO | f-sPFaq b I V¢ Y-
vy YAYFAY | F-SFAA b I YA Y-
¥ y YAYY-A | F-FVYO oY ¥ va Y-
Yf YAYEYY | F-FAY) oY WY VY Y-
Yo YAYY-A | F-SFVAY B WY Vo Y-
Y5 YAYVED | F-50)FY oY X0 sY Y-
Y YAYSYA | F-50YFR Of YTV VY Y-
YA q YAYYYR | F-50FF) VY SNFA 00 Y-
Y4 YAY\FA | F-50FAD VY ST VY Y-
Y- ¥ YAOVYY | ¥-505YY VY Y0 b b

1801 Obiwe) & 0 ko i 039 "



e Qe (guigo 4 5

e = 063 (Saimro T HUilS” 58 (i b lite (S 39953 (g

Slioyaz—yb,y) 00gummo jo (solpauiny L AWLS Glaiswe :F Jgus

aleS o Lot X Y (m) YL Ges (M) Gnly Bos
BHI1 YAPYS ¥.20VVY VO Y-
BH2 YADAYY Y.7045- \E Y.
BH3 YAYY -4 \ESA AR Y- o
BH4 YAFYAS Y7074 VO i<
BHS5 YAYY -4 Y-2¥VYAS Y. 7.
BH6 YAOYYA ARYATAR \Y ¥.
BH7 YADA4H f.r008f \-. g

ol ooy aid )5 aliso g o9, 3l o> Gos (p yiiicw (Top Depth) gl s Gos Jouz (w2l 5o

Total Magnetic Anomaly Map

“0ac.96

nanse

"
2
4

Si2no6

catnse

&
<
LB
8
5
£
g
2
s
Tk
.
8
&
8
i
£
2
£
H
i

IS liue 4ids (59 2 (Ot (LrAiLeS Comlgo NP JSi

Newfoundland: Inversions using UBC-GIF Grav3D and

Mag3D”. Journal of Applied Geophysics, 75: 9-18.

o olfzils " (S 5B 955 LSS Jguof VYAF l.g (s, (o]

(6]

(7]

(8]

(9]

vy

Telford, W. M., Geldart, L. P., Sheriff, R. E., and
Keys., D. A. (1988). “Applied geophysics”. Cambridge
University Press.

Baranov, V., and Naudy, H. (1964). “Numerical
calculation of the formula of reduction to the magnetic
pole”. Geophysics, 29: 67-79.

Jacobsen, B. H. (1987). “4 case for upward continuation
as a standard separation filter for potential-field maps” .

Geophysics, 52: 1138-1148.

Liu, S., and Mackey, T. (1998). “Using images in a

(1]

&y -4

Donohue, J., Hil, Q., and Brewster, D. (2012).
“Geophysics at the Howsons Iron Project, NSW, Eastern
Australia’s new magnetite resource”. ASEG Extended
Abstracts, 1-6.

ATAY ¢ 0 0608 Gbyde> des 5 65 oS el sl cygminl, [V

(3]

(4]

e wgs,d olKisls Sy judel wlilisT Sl

Ganiyu, S. A., Badmus, B. S., Awoyemi, M. O., Akinyemi,
O. D., and Olurin, O. T. (2012). “Upward continuation
and reduction to pole process on aeromagnetic data of
Ibadan Area, South-Western Nigeria”. Earth Science
Research, 2(1): 66.

Spicer, B., Morris, B., and Ugalde, H. (2011). “Structure
of the Rambler Rhyolite, Baie Verte Peninsula,

VE0) Oliwo) € o lod i 09



S Bl guigo 4yl

e Olo Jlaus (ing g NIELRS (53815 1 rg3 (S pe g g (S9! 5 W

[20] Hartman, R. R., Teskey, D. J., and Friedberg, J. L.
(1971). “A system for rapid digital aeromagnetic
interpretation”. Geophysics, 36: 891-918.

[21] Thompson, D. (1982). “EULDPH -A new technique
for making computer-assisted depth estimates from
magnetic data”. Geophysics, 47: 31-37.

[22] Reid, A. B., Allsopt, J. M., Granser, H., Milletts, A. J.,
and Somerton, I. W. (1990). “Magnetic interpretation
in three dimensions using Euler deconvolution”.
Geophysics, 55: 80-91.

[23] Barbosa, V. C. F., Silva, J. B. C., and Medeiros, W.
E. (1999). “Stability Analysis and improvement of
structural index estimation in Euler deconvolution”.
Geophysics, 64: 48-60.

[24] Hansen, D. T., and Suciu, L. (2002). “Multiple source
Euler deconvolution”. Geophysics, 67: 525-535.

[25] FitzGerald, D., Reid, A., and McInerney, P. (2004). “New
discrimination techniques for Euler deconvolution”.
Computers and Geoscience, 30: 461 469.

[26] Cooper, G. R. J., and Cowon, D. R. (2006). “Enhancing
potential field data using filters based on the local
phase”. Computers & Geoscience, 32(10): 1585-1591.

[27] Quesnel, Y., Langlais, B., Sotin, C., and Gald eano, A.
(2008). “Modelling and inversion of local magnetic
anomalies”. Journal of Geophysical Engineering, 5:
387-400.

[28] Nabighian, M. N. (1972). “The analytic signal of two-
dimensional magnetic bodies with polygonal cross-
section”. Its properties and use for automated anomaly
interpretation: Geophysics, 37: 507-517.

9 S5 50 Jamwily (5y955" AYAY ey LsF ooly e [¥A
Ol olasls ol jLal ."‘50).3)5' o Lo

! International Geomagnetic Reference
2 Inclination
3 Declination

4 Upward continuation

1801 Oliwo) € o lod (i 09

geological interpretation of magnetic data. Australian”.
Geological Survey Organisation Research Newsletter,
28:1-3.

[10] Clark, D. A. (1997). “Magnetic petrophysics and
magnetic petrology: aids to geological interpretation of
magnetic surveys”. Journal of Australian Geology and
Geophysics, 17(2): 83-103.

[11] Nakatsuka, T., and Okuma S. (2006). “Reduction of
magnetic anomaly observations from helicopter surveys
at varying elevations”. Exploration Geophysics, 37(1):
121-128.

[12] Guun, P. J., Madment, D., and Miligan, P. R. (1997).
“Interpretation of aeromagnetic data in area of limited
outcrop”. Journal of Australian Geology and Geophysics
(AGSO), 17(2): 175-185.

[13] Mansouri, E., Feizi, F., and Karbalaeci Ramezanali, A.
(2015). “Identification of magnetic anomalies based
on ground magnetic data analysis using multifractal
modelling: a case study in Qoja Kandi, East Azerbaijan
Province, Iran”. Nonlinear Processes Geophysics, 22:
579-587.

[14] Cooper, G. R. J., and Cowan, D. R. (2008). “Edge
enhancement of potentialfield data using normalize
statistics ”. Geophysics, 73(3): H1-H4.

[15] Smith, R. S., Salem, A., and Lemieux, J. (2005). “4n
enhanced method for source parameterimaging of
magnetic data collected or mineral exploration”.
Geophysical Prospecting, 53: 655-665.

[16] Blakely, R. (1995). “Potential theory in gravity and
magnetic applications”. Cambridge University Press.

[17] Henderson, R. G., and Zietz, 1. (1949). “The upward
continuation of anomalies in total magnetic intensity
fields”. Presented at St. Louis Meeting of the Society, U.
S. Geological Survey.

[18] Tarlowski, C., Gunn, P. J., and Mackey, T. (1997).
“Enhancements of the magnetic map of Australia”.
Journal of Australia Geology and Geophysics, 17(2):
77-82.

[19] Peters, L. J. (1949). “The direct approach to magnetic
interpretation — and its  practical  application”.
Geophysics, 14(3): 290-320.

A



