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The Economics of Geophysical Applications

Drilling a 300 m hole cost about US$20,000
1 km Seismic line / 2 km Resistivity line

40 TDEM Soundings / 30 CSMT

100 Ground Gravity Readings

DGPS controlled Ground magnetic Survey

4 ‘ E J | ~ ° 20 sq.km ——— Fixed Wing Aeromagnetic + Radiometrics + TDEM
1Lt (100 m line spacing)
°

mHT@K”MH\EW&A &30 18
B2 A TEB I E RS - e
IS A R E S S

j% ?\ = %’-‘F 7FF|— E mE (report from Frank, 2000)

Same Cost but Different Coverage!
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e 1920=F1% : USGSERXREFMUERDC-3EEM L ETH NS NN RERE
/_\U_EE/]/ °

. 1940 : B RURAHIR - 5B E IR AREIE K
RS SR - BRI BUE AR B IR -

. 195044 : ZRPRGAREM A - BATEILE RENET AR ERERN -
- 1960%{t : SR ZEPBHIAY - FIARE FIEE WA RIRUKERRH A

« 1960t : BRZEPENXN - TEEREEER - EEAN190FNBA
BB FHRE .
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« 2006-2007 : @ES
i/ BRIE B

« 2012 : AOBERM ARSI E =i AIE S - WE / BB / BE -

+ 2021 : BRI S EBNRRE NEE A - Al / WE / REIE / B -

« 2025 : B EHERFAEUEZESRMT -

in]]lg

[

TEEERZEPH XIS

EBIA - REIFREE - BN
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P =R 800 US$/Km 100 ~ 200 Km/day
B B 10,000 US$/Km 10 ~ 20 Km/day
ih & SE IR 10,000,000 US$/hole 2 ~ 3 month/hole

( EWAKIR : EMAGSO, 2000 )
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AR 28 1990 LAy 2005 R

Al 4R =1 BB 1,000 ~ 4,000 m 100~400 m 50-400 m
A% =] BB 150 ~ 300 m 7~15m 5-15m
RITSE 80 ~ 1,500 m 60~80 m 30(1)-80 m
B e 2 100 m (radio) 5 min height 3 min height

2 m in horizontal

1 m in horizontal

SR EEE

0.1 nT

0.01~0.001 nT

0.01~0.001 nT

( EWFIR - EIMAGSO, 2000 )
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RIS 70 T

0% 102 A0t 107 102 197 164 20% a0+ 190 188 197
Pl il A \ % e Twe \\\
Ellectncal sﬂwate 1gneous sediment
col l[lgt::l'l]l\ o bl e yes rocksary clays waten‘ ore minerals graphite metals
porosity, ater conteny! pore fluid conductivity —iw metallic mjneh@ntmtkc\ \
soils ‘g’rloecfigs
\ +— porosity \
igneous
/ g?ocks \ S
sediment igneous iron minerals ma :
fOCkSarY g1"10Ck5 ore tninetals suscep Co, Ni, Fe 81103?8
< magnetite content /—uw
dielectric constant, x, r;jg'éra;?s water
water'content —™
i a )
[RRSrP | e o,
-+— porosity
102 101 1 10 102

(from http://www.zonge.com/physical-property-lab-services/ore-minerals-physical-properties/proper_1.htm)
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B=B,+B,

N\

Magnetic anomaly

/BO = uoH

B, =pyKH
Magnetic Susceptibility=71 /
B,=B—B, W
(BBt %TEB o AR R

Magnetic body

—> Main magnetic field

— Induced magnetic field

= F(main ield) + F(diurnal) +

F(measure
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ERCE-2s

Observed Gravitational Acceleration Observed Gravitational Acceleration
GMm g
F=—j
v
— o — m— e -
GM GM LR TR S SERRY 2N SRR R
g e N N e s
r R s
N SR R
o .~ e s o <
R T S I
< . ° _ BuriedDense _
L - Body .
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o HIIF A RigIE e 28 Cannington silver-lead-zinc deposit in Queensland,
. N N Australia (v |G Gradient M
. /EJ IJJ_ ?ﬁ}@@ﬁ&iﬁ’,ﬁﬁ%ﬁi@/ﬂ us r 1a ( ertlca ravity Gra |ent :p)

« BRARAREYTERR
o TERARERERARHHEHAE
- EESETEEE

3
Gop
Eotvos
0 2
hl_‘
Ground Gravity Survey Airborne Gravity Survey
- took 4 to 5 months to collect - took 3 days to acquire
- poor coverage - well coverage
- rough information - more detailed information
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B e > Equipment
BK-117 Acquisition/Navigation
Air speed 70-90 Nm/hr

N e —

— —

Dynamic Gravimeter 30 m cable

Mag. Sensor X 3
Radar altimeter

IMU
GPS

Towed Bird
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<
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nnnnnn

. B15.9NM
, Unique Features | Ri1930FTY
» Graphic interface

| - X-track display

L A : n * Drape fly
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A B 7 #£> Daily Working Flow

(' START )

y

base

function test

setup setup

eomag.
able?
yes

]

[

|

: 25 nT (in 5 min.)

I =2 nT pulsation (in 5 min.)

! =4 nT pulsation (in 5-10 min.)
: =8 nT pulsation (in 10—-20 min.)
[

|

I

[

[

|

I

1

[ Towed bird ][ Gravimeter ][ GPS ref. station ][ Mag. base I l Change mag. ]

function test
]

Takeoff to acquire

y

Stop acquisition |-

Y

Retrieve mag. base
( END ) Note: helicopter crew have to check the helicopter before take off.
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SN 5> Drape Fly

/

20055 o
S<o 50050

= °© 29018
o
20290 © 29016 20085

Actual Flight Path
Desired Flight Path

Image © 2007 DigitalGlote 02007‘ l ™
Image NASA 008 e
© 2007 Europa Technologies

Image © 2007 TerraMetrics

Pointer 24°28'24.52° N 121°46°40.79" E olev 78 m Streaming [11111111] 100% Eye ait 11.36 km
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XTrack Error

i rade of Noise Level for Survey Line
Noise Level Grade of N Level for Survey L
~ 5 o Grade Criterion

2755000
)

A
<X
%
Viax
5
0008522

2750000
3
1
L33
o
K2
0000522

Level 1 = 0.08nT

2745000
2,
S
o
%
000S¥22

Level 2 0.08nT< =0.14nT

2740000
% v
';'

b
0000v2Z

Level 3 0.14nT< =0.20nT

7\o0o
%
%
000s€Le

Level 4 >0.20 nT

(from DZ/T 0142-2010, 2010)

0000€22

assoo . . : Line 095 : : ;
----- Magnetic Field of IGRF model

Total Magnetic Intensity |
IGRF corrected T

@
=1
=
D
5]
=
(=]
=
~
= T T R
E 1200F —— — ! } Topography = ——: F"Qﬁ’_“fﬂ’j{_
= —
K= 800 - 3
©
E 400
[} oL | — | | Ll | |
o 5000 10000 15000 20000 25000 30000 35000 40000 45000

Distance (m)
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”%\ M= 15“ > Eﬁdﬁ ﬁE\L 4‘2 EE 7|">L i% iﬂ: /E_/fﬁ % (Aspo Underground Research Laboratory, URL)

. I LR
Fr— =LY, : 25 Oy s
"’.5 ...}...‘ ]S 2 i g T TH Sk > %‘s
y AL )~ r a5 \ o

{
ZH A
"fi}f;llrﬁ?"y‘u@‘ﬁs\‘;'

=

D

XS

Spian

é SWEDISH GEOLOGICALCO &

Site — Total Magnetic Intenéity Map
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reduced to the pole, 1° trend removed 2.0g/ce reducton density

Aeromagnetic survey in southern West Greenland (1999) (59 leacine Wigeitic 11 1) mamar Gravity

Fe

p bet 50 kem -
2 CNO
LA e
w [ O
foee || 2
= =

|| Nordre Stromfjord— '_"
Northern CNO e e S

4
= Ikerto
P thrust e

Southern Archaean foreland

represents ~10nT magnetic high represents a 0.2mGal gravity low

[

Kimberliteiz: gl

D EZESH U IKYIE S | 2 B — 2= P ith SR YD IR R Al F)I AR ZEE UKD IB L AMG T 4R 2025/6/26 AP O IE I A E i B R E4AL TSR E P 20/28



, TREMAFR
||

Id t al Technology
rch Institute

[E = >z dtgh/E HIFERESIER S ENE

B 1S Al g ~ Sk - KUBIRB\E e faEBE
=Rt E icE2E > 5D BEDm > aEBERE
20T EREAT REEERE

DEREFHIIKYIEREARYER AREE—Z P IKYIERIMTEIR ZEEIMIKMIB AT AR 2025/6/26 iz O AZ M EMFREALTSEE P 21/28



TR ek

Industrial Technology
Research Institute

EAHZE 1§U>TaupoVoIcan|cZone New Zealand

2750000

O  TVZ Training Data Value
[ ] Mapped Atteration [ High : 2553.20 ¥
[ vz study Area

E55 Magnetic Low Threshold - Low:-1811.71 |\

Areas of mapped surface alteration
correspond well to areas of magnetic
lows.

O  TVZTraining Data
[ Mapped Atteration ¢
[] vz study Area - Low:-7.0411

[ High Horizontal Gravity Gradient
T

A number of areas of apped surface
alteration correspond well to high
horizontal gravity gradient

From. Payne et al. (2014) Taupé Volcanic Zone / New Zealand studles,

2
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ERZE 1§U>TaupoVoIcan|cZone New Zealand

(A) (B)

Shore Line
Eastern Desert Zone 1 S Red Sea

o

-20

/
/
/ -40
/
/ A | &

-40
-60
N N 820840 860 880 900 920 940 960 980 1000 1020 1040 1060 1080 1100
25 Q25 S0 .0.908 _ -0.522 _ -0.145 __ 0.062 1.113
wos philometres [ I E—
. -gYP
Bouguer Graviry gmicc

mGal

. 79.9346
25°N

Shore Line
206824 o Eastern Desert Red Sea

[}

(B) -20 -20|
. 820 840 860 880 900 920 940 960 980 1000 1020 1040 1060 1080 1100
. 25 e Q25 50 .0.646 _ -0.035 0.019 0.058 0.557
l_m221 a l oot e T I
e a5 ; Shore Line E
(I) | 4|5 | 9|0 L 1?0 Kilometers (I) | 415 1 9I0 L 1?0 Kilometers Eastern Desert
(A) Bouguer gravity map, (B) Total magnetic (TMI) map of the study area. 4

©

e o e
820 840 880 880 900 920 940 960 980 1000 1020 1040 1060 1080 1100

2 e G35 ____80 97.852 .727 12.974 1.7/ 1302.772
kilometres

WGs 84/ Egypt Red Beit

°C

(A) Gravity inversion profile; (B) magnetic
inversion profile, and (C) temperature
profile.

From: Gaber et al. (2024), 3D Gravity and magnetic inversion modelling for geothermal assessment and temperature modelling
in the central eastern desert and Red Sea, Eqypt
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(a) Profile L6 FEFBN

-4500

1000 12000 14000 16000 18000
506 o 5566 LLIBIERRE Distance (m)

0.00037 0.00155 0.00268 0.00446 0.00615 0.00800 0.01105
MVI-Amp Susceptibility (SI)

(b) Profile L6 HEFE/
20001 NW W SILEE L

2000
el . SRS s

* MERER

-5000 - =) N n e
0 2000 7000 6000 000 70000 12000 14000 16000 18000 20000 22000
2500 0 2500 LIBIETE  Distance (m)

037 -0.13 007 -000 005 0.13 022 041 0.72 1.1
Relative Density (g/cc)
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