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Two-layer Model Inversion of Magnetic Anomalies using Pseudogravity and Reduction to the
Pole: An application to the analysis of aeromagnetic anomalies over Izu-Oshima—By Shigeo OKUMa,

Masahiko MAKINO and Tadashi NAKATSUKA

We discuss the two-layer model inversion method for interpretation of magnetic anomalies.

Magnetic anomalies are inversed assuming that anomalies are caused by undulations of the interface bet-
ween two layers of different magnetic intensities. The method is carried out using pseudogravity and reduc-
tion to the pole derived from observed total force magnetic anomalies.

At first, the method is applied to analyse magnetic anomalies due to uniformly magnetized terrain
model. The resultant magnetic basement structure coincides with the model structure. Mean errors between
the model structure and the resultant structure are less than about ten percent of the depth.

Next, the method is applied to analyse magnetic anomalies over Izu-Oshima volcano, on assumption that
the island is magnetized uniformly in the present Earth’s field (1=13.0 A/m). The resultant magnetic base-
ment structure is fairly well correlated with the real topography on and around the island. But locally there
are some differences between the real topography and the resultant structure.

It denotes that there are lateral variations of magnetic intensity of the subsurface structure. It seems to
be caused by basaltic lava flows and subsurface intrusive rocks on and around the volcanic island.
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Fig.1 Three-dimensional magnetic subsurface model
composed of two layers.
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Fig. 2a Processing flow chart for the two-layer model

inversion (step-1).
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Fig. 2b Processing flow chart for the two-layer model
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Table 2 Parameters used for calculating magnetic
anomalies caused by the terrain model.

# N m & B 3,500feet(l,067m)A. S. L.
F - & A B :100x100 (FEdLx &)

B F M MR:200m
Bit=v+52AF:15.0A/m
WERBEH ORA :47°30'N
WEBBOMA: 553 W

i, nBROHMIEREE " v &AM L
Z2=7""'— RS '+Z277VRMYH/C an

Thx B, ¥4 FVv—> 3 VORGEIL, EBRCIIBED
HHDEHED B —EEUT LI o722 L THET S, &
T, BECIAERARIREOHER, ZHSEETT
->T\w 5% (Appendix), ¥/, 1 v 3= 53 VREBWT
Bib=2 v b 52 FBEME LTWBH, BMoF —2h
RCBER, WSB Y HOETHERLT - LB
hmz %,

3. B W

3.1 EFLF—%

74 =AM FTF-2~DO@ABDORNIT, TFATRCL -
THAFEC LI 2BITRELARL, BENBEE T &
LT, Fig.3armT X5kt v 2REL, B
DRRIZBIEROBRCNIE T EELD,

W (Fig. 3a) HBAEDMIRIES H A —HRBE LT
WHEBEDOHELB IR % Fig. 3b ioRd, = DE,
BUEFE R 7245 2 — 2% Table 2 WiR$, KIC,
TEHERNORY (Fig. 3b) *RENRY (Fig. 3c) &
U RYE (Fig. 3d) cBFHB L, BRARED 7 —
AR A ERFETS Fig.4), B, R7—-AR7
FANBBRAN2FEC L - THERAE MESER) OFY
BEYRDD, 1oL, /1A ARG EELLRB2.0cy-
cle/km LA EOBERER OB S 2B TR/ 2 BEL K
Hic,

ZORER, BIKEROFHREL]L 070m LEHIHh
1o Tk, KT -2 Db X EtE L, BHIED
5 OO FHEEX1,067m TH 5B,

D, U7 2 — (step-2) T LichisTA vo3i—
Ve VT, BTKROMKERBEE 7%k Fig.
5a iz, Mt X R AEE R % Fig. 5b, 5¢ io/R7,
L, 17 Vv—v 3 VORBERIL 7B TEREIRE
D74 v7 4 v I/BER OKEMEDOFEE123.60T T
»b, ¥, BIRREOBEOBEYHL AT B D
w, MAE®R (Fig. 5a) « L 25t EEB N EHE % Fig.



86

w B B % geE 25

N /
S

IR
TR

Fig. 3

a. Terrain model.
Contour interval is 100 m. Two solid lines B-A and D-C show the positions of the N-S cross section
and E-W cross section, respectively.

b. Total force magnetic anomalies caused by the terrain model (a), assuming that the terrain is magnetized
uniformly in the direction of the Earth’s field.
Magnetization contrast is 15.0 A/m. Solid and dashed lines denote positive and negative values,
respectively.
Contour interval is 100 nT.

c. Pseudogravity anomalies derived from the total force anomalies of the model (b).
Contour interval is 100 x 105 nT -m

d. Reduction to the pole anomalies derived from the total force anomalies of the model (b).
Contour interval is 100 nT.
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Fig. 4 Power spectrum of the reduction, to the pole anomalies (Fig. 3d).
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a.

Resultant magnetic basement structure derived by
the inversion of the model anomalies (Fig. 3b).
Contour interval is 100 m.

N-S cross section of the terrain model (Fig. 3a)
and the resultant structure (Fig. 5a).

E-W cross section of the terrain model (Fig. 3a)
and the resultant structure (Fig. 5a).
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a.

b.

Reduction to the pole anomalies caused by the resul-
tant magnetic basement structure (Fig. 5a).

N-S cross section of the reduction to the pole
anomalies (Fig. 3d) derived from the total force
anomalies and ones (Fig. 6a) caused by the result-
ant structure.

E-W cross section of the reduction to the pole
anomalies (Fig. 3d) derived from the total force
anomalies and ones (Fig. 6a) caused by the resuit-
ant structure.
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(c) (d)

Fig. 7

a. Topography around Izu-Oshima island (after MAKINO et al., 1988). Contour interval is 100 m.
O: Okata, G: Gyojyanoiwaya, M: Motomachi, N: Nomashi, C: Central Crater of Mihara Yama, S: Shiroishi
Yama, T: Futago Yama, F: Fude Shima, H: Habu, TK: Tigasaki Knoll, SS: Senba Spur, HS: Habu Spur.
Dotted area denote positive height values. Two solid lines F-E and H-G show the positions of the N-S
cross section and E-W cross section, respectively.

b. Observed total force magnetic anomalies around Izu-Oshima island (after MAKINO et al., 1988)
Contour interval is 100 nT.

¢. Pseudograivity anomalies derived from the total force anomalies (Fig. 7b).
Contour interval is 100 x10°nT m

d. Reduction to the pole anomalies derived from the total force anomalies (Fig. 7b).
Contour interval is 100 nT.
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Fig. 8 Power spectrum of the reduction to the pole anomalies (Fig. 7d).
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a. Resultant magnetic basement structure by the in- a. Reduction to the pole anomalies caused by the
version of the total force magnetic anomalies (Fig. resultant magnetic basement structure (Fig. 9a).
7b). b. N-S cross section of the reduction to the pole
Magnetization contrast of 13.0 A/m was assumed. anomalies (Fig. 7d) derived from the observed
Contour interval is 100 m. total force magnetic anomalies and ones (Fig. 10a)
b. N-S cross section of the topography (Fig. 7a) and caused by the resultant structure.
the resultant structure (Fig. 9a). c. E-W cross section of the reduction to the pole
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Fig. 11 Residual total force magnetic anomalies sub-
tracted the first order regional trend from the
observed total force magnetic anomalies
(Fig. 7b). Contour interval is 100 nT.
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Fig. 12

a.

Resultant magnetic basement structure by the in-
version of the residual total force magnetic
anomalies (Fig. 11). Magnetization contrast of
13.0 A/m was assumed. Contour interval is 100 m.
N-S cross section of the topograpy (Fig. 7a) and
the resultant structure (Fig. 12a).

E-W cross section of the topograpy (Fig. 7a) and
the resultant structure (Fig. 12a).
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Fig. 13
a. Resultant magnetic basement structure by the in-

version of the total force magnetic anomalies (Fig.
7b). Magnetization contrast of 7.0 A/m was assum-
ed. Contour interval is 100 m.

. N-S cross section of the topograpy (Fig. 7a) and

the resultant structure (Fig. 13a).

. E-W cross section of the topograpy (Fig. 7a) and

the resultant structure (Fig. 13a).
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Fig. 14 Assembly of prismatic models used
for calculating magnetic anomalies.
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