Interpretacao inicial

Que informacdes da fonte de massa andmala
podemos obter de um perfil ou de um mapa de
anomalia gravimétrica?

Yara Marangoni, 2020



Estimativa de alguns parametros da fonte
em perfis

 Tamanho lateral da fonte através das segundas
derivadas horizontais da anomalia.

* Inclinacao dos contatos da fonte através de um
perfil de anomalia e da derivada segunda.

 Maxima profundidade do topo da fonte (estima a
profundidade do centro de massa da fonte) usando
apenas um perfil da anomalia.



Tamanho lateral da fonte

 Tamanho lateral da fonte através das segundas
derivadas horizontais da anomalia.

e Se for um perfil, teremos apenas uma direcao para
a derivada. Se for um mapa podemos fazer a
derivada nas duas direcoes de forma independente.



Inclinacao das paredes da fonte

A localizacao dos pontos de inflexao
(pontos da curva onde a segunda
derivada é igual a zero) dos perfis
gravimétricos pode fornecer uma
informacao util sobre a natureza das
fronteiras da fonte.

contatos inclinados para fora (a): os
pontos de inflexdo (identificados pelas
setas) situam-se na base da anomalia

contatos inclinados para dentro (b):
(caso de bacias sedimentares) os
pontos de inflexao situam-se nas
bordas da anomalia.
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Estimativa da extensao lateral da fonte
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Estimativa da extensao lateral da fonte

—a—

-10000 -8000

10000

-5000 -4000 ] _— e " w0
L distancia (m)
X ——1
o —--2
1E-07
=3

0

5000

Curva 1: 0 da segunda derivada entre -900 e -800 m e 600 e 700 m
Curva 2: 0 da segunda derivada entre -1200 e -1100 e 900 e 1000 m
Curva 3: 0 da segunda derivada entre -2500 e -2300 e 1800 e 2000 m




Estimativa da maxima profundidade da
fonte

* Método da meia largura
* Anomalia 3D

° . X
Esfera: 7 < T 1_/21)1/2

e Anomalia 2D
 Linha de massa:

z<x1/2

(@) (b)
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Estimativa da maxima profundidade da
fonte

* Método da razao
gradiente-amplitude

d “A(x)

e Anomalia 3D A

2<0,86|g,./(dg/dz).|

e Anomalia 2D
Z < 0;65 ‘ gzmax/(dg/dz)max |
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Estimativa da maxima profundidade da fonte
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TAELE 7.1 Gravity half-width depths either to the tops (2,
T ar the centers (z;) of varicus idealized sources in terms of

one-half the width of the ancmaly at one-half the amplitude,
A X1, oor the horizontal distance fram one-half the amplitude m
i either one-quarter cr th ree-quarters the amplitu da, X‘fﬁ. The
Hirg complementary magnetic half-width depths for these surces
are given in Table 13,1,

FIGURE 7.14 Meazuraments used in astimating aourca dapth fram Source Gravity depth

gravity ancamalias. (@) Hak-width methad based ana spherical Sphere 2. = 13w )

gource. () Hal-width method applied toan aromaly derived from a Thin horizontal evlinder EG < IICI bt lez
G —_— v

fault. (o) Sraght-2kapa mathaod. (d) Smith method bassed on the
entire ancmaly. @) mith method based an a partal anamaly. In
these astirmbas, A is the maximum amplitude of the anomaly, X is

Deaply extending vertical eylindar zp = 058 = Xy
Marr ow vertical diks

horzantal distance, and AAJAX i the change in amplitude (4 4) %f depth extent = Z, R 0T % T
over the harizantal dismnce change (AX). Sea taxt tar further if depthextent 3 2, zp 7 L0 X
descriptians. “Wertical fault 7o = 10 = Xfﬂ

Hinze et al., 2013



Estimativa da maxima profundidade da fonte

(A) Half-width methed The half-width method of
depth determination (NETTLEToW, 1040, 1047 has heen
widaly used in gravity interpretation, It isbassd on equat-
ing the gravity effect of an idealized geometrc souree to
half of its arnplitude ard solving for the souree’s depthin
terns of the horzontal distancs between the anomaly peak
and ong-half of the peak amplitnde,

The methodis based on sitnplifization of the theoretical
eravity effect from an 1dealized ceornetry assutned in the
application of the method, The horizontal distance from
the center of the anomaly to one-half of its amplitnde is
callad the anornaly halfowidth (Figare 7.160a)), The half-
width distance for the vetical edge of the horizontal slab,
that iz the wertical fault anomaly, is measured somewhat
differently. It is the horizontal distance from the center of
the fault anomaly that is one-half of its total amplituds
to zither the one-quarter of thres-quarters anotnaly valus
(Figare 7,160, For vanousidealized sourees with simple
geotretrie formes, Table 7.1 lists the relationships batwean
tte anomaly half width distance, X, and the depth either
to the top, 7y, or the center, ., of the source,

(B} Straightslope methed Ancmaly soumre depths
dlao may be sstimated from the horizental distance over
which the matimun gradient of the anomaly remains
essertially constant, The method is sometimes easier
to perform on the computed werfical dedvative of the
cravity atotnaly, rather than the gravity anomaly itself
where the fat spots at the peaks and troughs are mea-
aured. Thizis the so-called straight-glope distance method
beoause it 12 based on the distares over which the dlops
at the inflection point of the anomaly profile retnains

straight or the gradisnt is constant, This method is not
basad on theorstical forrmulations, tut ratter on atnpiri-
cal evidence fiom case histores of ancrnalizs caleulated
from idealized soutces, DaMeREY (1977 found that the
relationship 7. &5 2 x Hgg 15 useful in determiring the
depth z; to the center line of a wertical fault from
the atraight dope lensth, Xeg (Heure 7T.160c)).
Eam Bapu e @l (19%87) found a simmlar relationship
and developed other straight-slope length relations for
additional geometie forms including 7. /8 2 x Xgq for
spheres and horzontal eylinders, and 7, &2 1,22 = Kag
for thin horizontal plates,

Hinze et al., 2013



(©) Sputh rules SwrraanaBom (1939 dSuirs - Fotjmativa da maxima profundidade

(1855, 1940 developed several depth determnination miles
based on horizontal derivatives of gravity, These rules,

cotntnorly referred to as the Smith Rules, are indepen- da fonte
dent of svurce seormnetry, and thus are potentially wseful
where the geometry of the source 12 wknown or cannot
be approximnated with a simple shape, Where the entire
anomaly is isolated, the approximate depth, ., to the top
of the soaree iz

Porque falamos em maxima profundidade do

?

where K = 0.65 for the 2D source and 0,86 for the 3D
SOI0R, Zu.y 18 the peak of maximum anomaly value, and
&h 18 the absolute madrnum horizontal derivative iz
alopa) of the gravity anotmaly in gravity anomaly unit per
depth unit (Fgure 7.16(d)), Where only a portion of the
anornaly ismapped andiselated (Figure 7. 16(2)), the depth
approitnation is

o= K owlg gl (7.2

where K' = 1.0 for the 2D source and 1.5 for the 2D
soures, and g, i2 the gravity anomaly walue where the
abgolute horiz ontal derivative (slope)is g2,

[f the absclute maimum density contrast Aogey voour-
ring within the source canbe specified as well asthe abao-
lute manimmn second horizontal derivative of the gravity
anotnaly gb . thenthe depthto the top of the sourcs is

20 2 54 X C{ATna/ gha), (73)

where & i the gravitational constant and all the vari-
ables mmst be consistent units, If the depth to the source
can be estimated from other sources, Equation 7.3 can be
itweerted to detertmine the maxirmun density cortrast, The
results can also be itnproved if the density contrast within
the source iz positive throughout, In this case, Aoy 18

replaced by Adpu /2 Hinze et al., 2013



