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ABSTRACT

The families of curves present here have been carried out in
order to find a simple technique for rapid and accurate determination of
fault parameters. These curves are used in fitting inclined fauits to
gravity anomaly.

The families of curves depend on the theoretical formula of
jung (1961). These curves are divided into groups, which contain
therietical modeis, of faults ranging in dip between 10° and 80°. The
depth is constant along each group and is different from one group to
another. In order to complete the interpretation, the values of
horizontal gradients, vertical gradient and amplitude were calculated and
listed in separated tables.

It is impracticable to present these curves for whole ranges of
dip and depths. Visual interpolation between these theroretical curives
should permit reliable interpretation of any field curves.

INTRODUCTION

Many methods have been suggested for the interpretation of gravity
anomalies over an inclined fault, Rho et al (1973) formulate functions of the
anomaly at several distances from an arbitrary point and the linear equations. Chuta
Raoand Ram Babu (1980), describe methods based on Hilbert iransform (1980).
Hammer and Anzoleaga (1975). Green (1973) stanley and Green (1976), and Abd

El-Rahman and Meissner (1983), however, introduced a different method for
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evaluation of {ault parameter’s the other methods mentioned involve reduction of field

curves and matching with master curves.

The familie of curves present here have been carried out in order to find a
simple technique for rapid and accurate determinaiion of fault parameters. These
curves depend on the theoretical formula of Jung (1961). They are divided into
groups; each group contains a theoretical model of inclined fault ranging in dip
between 10° and 80°, the depths are constant along each group and are different from

one group te another.

The difficulty lay in the great number of curves required to represent all
inclined faults for ail values of density contrast, to overcome this difficulty we use
the knowing vaiues of T1T2 (where T1 and T2 are depth to the upper and lower
sueface) and in ¢-terming the density contrast along each profile; also visual
interpolation between these theortical curves should permit reliable interpretation of
any field curve. Keep in mind that these curves should fuifill the following

conditions :

1- Accurate encugh to furnish diagnostic interpretataion yet.

2- Simple enough to permit rapid application,

To complete the interpretation, the value of vertical gradient, amplitude and
the amplitude function of the analytical signal of higher order were calculated o

choose values of dip in each group and list them in separated tables (Table "I", "II™).
Theoretical Background :

The gravity effect due to the inclined fault, Fig. (1) in given by Jung (1961)
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g(x) = 2Gp [(x-b) Sin o (Sin @ LN % + Cos
(V2 -y1) + Toya - Tyy)]

where :
G : is the universal gravitational constant;
p : is the density contrast between the body and its surroundings;
o : 1s the dip angle of the body flanks;
Ty ¢ is the depth of the upper surface of the boried body
T is the depth of the lower surface of the byried body.

I1.05 : are the distance between the corners 1, 2 of the causative body and the

¢hservation point.
Yy, ¥y ¢ are the angle between x axis and 11, 12.
The vertical gradient gz(x) of gravity is/
gz(x)=2 Gp [Sin a. Cos o. Ln % - Sin, (W - W) Joeeeeeeennes (2)

The vertical gradient of gravity can be calculated from the horizontal gradient

of gravity using Hilbert transform techniques (Bracerell 1965) thus we have :

. . (-D
gz{x) =g x (X) ™ —=
gz{x) = g x (x) i
Where :
% : is the Hilbert - transform of the derac Delta impulse.
T
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gx (x) : is the Horizontal gradient
The modulus of the analytical signal is given by
AK) = (22 (02 4+ @K KEVIY2 oo esevsnssessnes @)

The modulus of the amplitude function of the analytical signal of thrid order
is calculated according to the equation

AX) = [gzxx (x)2 + EXXX (x)2]1/ 2 eeeeereereeeeeee e e raeeen (5)
Evaluation of the density contrast using the known values T T

The gravity values at point (¢) on the ground surface (Fig. (2}, the equation

(1) reaches maximum values as at y/y = ¥ .

Thus, the entire interpretation process for evaluation of the density contrust is

summarized in the following steps.

1- A vertical line is drawn vertically from maximum values of gravity profile

over the inclined fault, this line intersec with the ground surface in point (c).

2. A line with the angle o drav.n from the point C fig. (Z) intersects the 1wo
horizontal lines A and B which represent the depths to the upper and lower, surfaces

of the known fault.

3- The previous steps are used to draw the models of fault from these models
and by applying equation (1) and from knowing the values of 1y, T, and o we can

determine the density contrast.
Interpretation procedure :

For rapid interpretation of gravity profiles using the constructed curves, the
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following procedure is recommended.
1- The selected profile is taken perpendicular to the strike of the fault.

2- A dastement of horizontal scale of gravity profile with the horizontal scale

of the theoretical curve is made.

3- The curve matching process is carried out between the theoretical and

selected profiles.

4- When the selected profile coincides with the theoretical profile we use the
known values of T1,72 and (¢} to evaluate the density contrast as explaines in the

pravious positions.

5- Using tables (1, 2) in completing of the interpreation, we get vertical

gradient, amplitude and amplitude functaion of the analytiacal signal of higher order.
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Table (13 : The calculated values of Gr (x}, A (x) and Az (x}

T;=15km T,=3km T; =1.0km Ty =Zknm Ty =10kn T, =30kx Ty=1lckm Ty=lkm
No Gz(x) Alx) A3(x) No Gz(x) Alx) A3x) No Gz{x} A{x) A3(x) No Gz(x) Ax)
1 -1.66 1145 0145 1 -0.65 1.78 .134 1 <166 4.66 15 1 2313 61
2 213 6025 057 2 <075 205 0054 2 213 6025 057 2 -355 69
3 297 845 1.7 3 -0.99 274 027 3 0297 849 17 3 -9 7.8
4 -4.64 9216 0.1 4 -142 397 1.2 4 -3.28 945 283 4 47 911
5 2393 115 032 5 2198 561 496 S 394 15 31 S 2511 104
6 & 1184 0.287 B 432 1246 0.7 6 40 1184 028 6 625 1231
7 AP 408 1184 029 T X -48 141 01 7 40 118 026 7  2° 708 14.01
8 -3.73 1123 162 8 447 132 039 8 2373 1123 162 8 -821 1631
g -9.02 1801 1.52 9 2372 1123 035 9 -453 1328 079 9 -9.03  18.01
10 -0.55 192 083 10 2328 999 0.6 10 4.6 1355 065 10 -975  19.61
1 059 018 0384 11 2256 7.94 169 11 -4.58 1356 047 Il 41044 211
12 0.5 123 022 12 -1.8 575 365 12 445 1328 024 12 -10.57 21.42
13 016 028 0127 13 -076 267 1.44 13 43 1287 014 13 -10.1$ 208
14 0.17 028 .05 14 024 055 0.1 14 017 . 029 028 14 82 171
1 3.0t 463 .06 1 -1.5¢ 245 0015 1 301 463 006 1 504 102
2 35 54 032 2 20 308 002 2 38 54 032 2 ST 8.8
3 -6.51 104  0.068 3 -6.55 1311 04 3 417 643 014 3 63 101
4 -515 798 037 & 307 49 022 4 515 798 037 4 466 911
5 695 108 026 5 431 67 1036 S 695 108 025 5 -8.58 1325
6 -8.65 135 029 6§ 629 9K 33 [ -8.65 135 03 6 9.9 1531
7 2103 162! 024 7 707 1269 645 T 2103 162 024 7 \1144 17.6
8 40° -13.07 203 0.86 g & 4% 17: 549 8 662 1055 002 & 40P 121 201
9 S116 2] 0.26 9 -07 247 024 9 -116 207 029 9 -14.93 23.4
10 0.7 104 025 10 11 155 081 10 079 1. 025 10 -14.93 254
11 1.1 1.54 019 1 156 232 045 11 11 .54 019 11 -218 13.97
12 141 206 0135 1z 121 L& 025 12 14 206 014 12 214 948
13 139 21 Qa1 13 12 1.8 015 13 14 21 01 13 -468 249
14 1.05  1.55 008 i4 086 1,29 0.1 14 105 154 008 14 0312 041
1 2 485 026 1 271 303 049 1 42 485 003 1 186 919
2 51 59 004 2 2361 415 0071 2 51 589 0036 2 -875 10.23
3 -57 658 018 3 -48 554 038 3 7.5 866 062 3 -102 118
4 7.5 867 0.63 4 -3.61 416 0071 4 838 97 0184 4 <1131 12.83
5 838 97 018 5 4% 556 004 S 7.5 866 062 S 4123 14.56
6 971 1125 045 [4 631 728 018 & 838 97 0184 6 -143  16.82
7 -16.5 19.06 037 7 -11.3 128 8.6 7 -9.71 1127 045 7 -164  19.6
§ & 433 52 665 8§ & 955 111 043 8 21132 113 02 8 &° 216 052
g 1.61 174 037 [ 44 52 258 9 -438 52 065 9 2197 228
10 3.6 416 023 10 276 312 125 10 1.61 175 037 10 -18.13 21.2
11 3.97 451 015 11 367 416 052 1 369 416 023 11 -10.53 12.5
12 348 34 1 12 395 44 022 12 397 45 015 12 648  7.29
13 419 49 02 13 273 332 0.3 13 396 45 02 13 6.6 7.5
14 304 35 042 14 28 28 04 14 4.1 49 02 14 76 87
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Tabie (1) : The catculated values of Gz{x) and Az{x} containued.

T;=2km Tg=6km Ty =3.0km T, =6.0kn T;=3km T,=Tkm Ty =1lckn Ty=40km

No Gz Gz{x) A(x) A3(x} Ne Gz(x) A(x) A3{x) No Gax) Alx) A3(x) No Gz{x) A(x)  A3(x)
1 -3.36 1068 014 1 -26 739 07 1 -237 671 0.053 1 -1.3 356 041
2 262 784 .0 014 2 -287 849 033 2 -265 153 026 2 -1.27 3.56 0.0t
3 276 8§35 013 3 -3.33 958 0.65 3 -2.98 849 041 3 -1.8 4.1 0.081
4 -325 531 054 4 -1.73 106 0.1 4 325 931 054 4 -1.73 4.87  0.19
3 -362 31021 037 5 -3.68 1122 0103 S -3.58 1026 073 5 -2.02 561 042
6 -4.08 1212 0.082 6 -404 1184 09§ 6 -3.84 1109 078 6 -2.36 6.57 036
7 02 492 1451 027 7 ¢ 42 1219 1219 7 X 4.0 1177 082 7 22X -284 8.01 1.68
8 -5.03 148 046 8 -4.03 1198 .043 8 44 126 086 8 -3.17 897 3.01
s -5.1 1492 086 % -3.72 11.23 0.04 9 -4.53 1328 079 ¢ -3.98 11.36 4.02
10 -523 152 179 10 -3.28 998 0.5 10 4.6 1355 065 10 -4.62 13.28 4.13
i1 -5.36 1547 4.07 11 -2.56 794  1.69 11 -4.58 1356 047 11 -5.3 148 35
12 -539 155 - 1062 12 -1.8 575 365 12 -445 1328 024 12 -5.44 15¢ 1.2
13 <525 149 272 13 -076  2.67 144 13 4.3 1287 014 13 -5.2 16.77 1.53
14 -4.82 13,55 8534 14 -38 151 083 14 -3.85 1164 156 14 -5.9 17.0 28
+1 443 90 01z 1 <412 1123 0% i -6.81 1055 .046 1 2.3 8.3 086
2 =504 102 - 014 2 -8.3¢ 1235 0.09 2 76 1184 074 2 3.4 978 025
3 -655 1811 024 3 -9.07 1159 092 3 -976 1518 03121 3 -4.25 109 .2

4 -727 1461 014 4 <834 11Q¢ 013 4 -104 162 0166 4 -5.31 12.08 .02
5 KO 161 051 5 -3.6 491 092 5 -10.9 1698 .23 5 -7.8 14.66  .044
6 4 -894 178X .07 6 4 145 216 .06E 6 & -106 1672 027 6 4 -804 17.11 0%
7 -929 1841 393 7 -14y 216 0K i -10.63 167 .02 7 -16.64 18.9  .14¢
§ -874 172 10069 8§ - -9.08 0212 04 8 -9.81 1544 31 8 -15.8 1692 0.25
Fl <157 1692 026 ¢ 1.2 154 a3z g -6.26 104 .28 $ -16.9 175 03
10 -6.24 12.01 9.7 10 1.9¢ 245 4 10 -5.58 9.0 018 10 46 566 .06
1 -304 809 104 11 1.5 245 .05z 1l -4.59 15 082 11 254 2.09 .09
1z -24 348 653 12 215 276 .07 12 -1.78 331 .03 12 .09 9.59  .0G8
13 -82 122 512 13 2.1 27 .02 13 -66 1.3 066 13 6,77 1.2 07
14 -48 1355 834 14 -38%8 151 0493 14 3.8 1164 156 14 7.8 1.2 0.8
1 -114 1337 044 1 -2.56 11y 0.1 1 -10.5 1213 058 1 -.38 57 41
2 -12.51 144 G4 2 -7.08 823 0184 2 -1193 1387 014 2 -.24 6.4 .1

3 -13.86 15.59 0.12¢ 3 -8.25 104 0145 3 -12.25 142 062 3 -3 7.7 0.23
[3 2727 146% 335 & 8.3 114 013 4 <110 0 1724 025 4 - 28 9.1 1.05
s <1423 163 168 3 -347 415 014 5 -11.8 138 018 S -21 11.9  1.066
6 -127 1456 5.08 6 -17 .42 .08 € -9.77 115 019 6 18 13.11 0,85
7 & -929 1841 391 7 135 93 381 7 A8 -6 098 7 -15 1581 1.81
8 -47 521 845 8 337 381 (43 8 1.63 1.8 .08 8 13 1821 232
9 3.9 312 8.6 ¢ 3.66 4.5 .05 9 311 347 .09 9 =11 19.62 2.52
1¢ 273 312 04 10 355 381 .03 10 37 416 .07 10 15 203 222
11 393 4.5 .06 13 3.6 365 .05 i1 3. 4.5 .08 11 -16 2.1 26
12 4.1 4.6 07 12 37 3 .03 12 4.0 4.6 081 12 -.163 181 2.5
15 4.2 4.7 072 13 3.8 3.65 .06 13 4.1 4.7 091 13 =17 191 2.6
14 3.5 43 08 14 3.9 37 .07 14 4.2 4.5 93 14 -.i8 201 3.5
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Plate 1 :
Master Curves for interpritation Gravity anoesmaly due to
inclined Fault
¥here :
T1 = depth to upper surface = 0.5 Kam
Tz = depth to lower suriace = 3.0 Km
« = angle of dip ranging from 0-80°
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Plate2:

Master Curves for interpritatior Gravity anomaly due to
inciined Fault
Where :

T1=l.0Kn T2=3.0M

a = angle of dip ranging £rom o-80°
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Plate3:

Master Curves for interpritation Gravi
inclined Fault
Where :
T1=1.5 K T2=3.0Km

@ = angle of dip ranging from 0-8¢°

ty anomaly due to
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Plate4:
Master Curves for interpritation Gravity anomaly due to
inclined Fault
Where :
T, = 1.0 Km T2 = 5.0 Km

1
a = angle of dip ranging from 0-80°
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Ploen-s
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Plates:
Master Curves for interpritation Gravity anomaly due to

inclined Fault

¥here :
T1=l.0Km T2=x..OKn

& = angle of dip ranging from 0-86°
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Master Curves for interpritation Gravity anomaly due to
inclined Fault
Where :

= 3 : = 3 X
Tl 2.0 Rm TZ 6.0 Xm

a = angle . of dip ranging from 3-30°
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Master Curves for interpritation Gravity anomaly due to

inclined Fauit

Where :
’1’1=3.0Km T2=7.Ox(m

a = angle of dip ranging Irom 0-80°
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