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Abstract

The Bouguer anomaly distribution in and around Japanese Islands
has been analyzed for the study of the crustal and upper mantle
structures. Regional value of gravity anomalies has been adopted
intending to remove unknown effects of various kinds which would
obscure the regional structure. In the first stage of the treatment,
the Bouguer anomalies 4g for 1° squares have been calculated from
the map compiled by Tsuboi and then reduced by ‘‘influence
coefficient method’’ to obtain the reduced Bouguer anomalies 4G.
The reduced Bouguer anomaly could be regarded as the mean
gravitational attraction over a square when the structure just below
the square is assumed to extend to infinity. This enables one to
estimate the depth of the Mohorovili¢ discontinuity D by the simple
formula D=D,—A4G/2xk*dp, provided the normal depth of the Moho
D, and the dens1ty difference dp between the crust and mantle are
given.

1.  Data

Gravity values at every other bench mark along the line of precise
levelling throughout Japan have been determined by Tsuboi, Jitsukawa .
and Tajima,” by means of a Worden gravimeter.

In addition to these gravity determinations on land, we have
obtained about twenty observations at sea which were made by
Matsuyama and Kumagai by means of a Venning Meinesz pendulum

* Communicated by T. HAGIWARA.
1) C.TsuBOI, A. JITSUKAWA and H. TAJIMA, Bull. Earthq. Res. Inst., Suppl. 4 (1953)
(1954) (1955) (1956), 1-551.
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apparatus on board a submarine. These have been summarized by
Tsuboi.? Recently more gravity observations at sea were made by
Tomoda, Kanamori, Sugiura and Tokuhiro®* by means of a surface
ship gravity meter developed by Tsuboi, Tomoda and Kanamori.®® This
data covers the south-eastern area off the coast of Honshu, Shikoku
and Kyushu Islands and consists of more than one thousand observation
points of which more than five hundred values have been ecalculated
with an aceuracy of about 10 milligals. This data has been briefly
included in the present analysis.

No gravity observations are available for the present study in the
Japan Sea, but it is thought that the more gradual change of the
Bouguer anomaly distribution in the Japan Sea coast side compared with
the Pacific coast side of Japan and about 0 milligal Bouguer gravity
anomaly at Seoul in Korea” would imply the gradual change of
gravity in the Japan Sea area. Therefore, we can reasonably extrapolate
the values at land stations out in the Japan Sea. Although these
extrapolated values are naturally uncertain within a range of about
20 milligals, they can be accepted so long as we only use them as
supplementary to the values on land. In fact, these uncertainties have
generally little effect on the study of the structure within the land
area as will be shown in later discussions.

2. Method of analysis

2.1. Local and regional anomalies.

In order to study crustal structures from gravity anomalies, it is
necessary to start with the Bouguer anomalies. However, before
proceeding with the analysis, it should be remarked that ambiguous
assumptions of various kinds have usually been made in the reduction
of the observed gravity anomalies to the Bouguer anomalies.

First of all, the gravity values observed at height % are reduced
to the values at the mean sea level by the free air formula

2) C. TsuBol, Zyuryoku, (Iwanami Shoten, 1944), (in Japanese).

3) C. TsuBol, Y. Tomopa, H. KaNAMORI, K. SUGIURA and A. TOKUHIRO, Annual
Conference of Geodetic Soc. of Japan (Oct. 1961).

4) Y. Tomopa, H. KANAMORI and A. TOKUHIRO, ibid., (Oct. 1963).

5) C. TsuBol, Y. ToMopA and H. KANAMORI, Proc. Japan Acad., 37 (1961), 571.

6) Y. TomoDA and H. KANAMORI, Jour. Geod. Soc. Japan, 6 (1962), 116.

7) G.P. WOOLLARD and W.E. STRANGE, Gravity Anomalies and the Crust of the Earth
in the Pacific Basin, (American Geophysical Union, 1962).
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_ g

Agsea level Agobsewed (ah)oh.
In this formula the coefficient (dg/0h),=—0.8086 mgal/m is generally
adopted, although it has been reported that the local value of dg[oh
sharply varies from place to place ranging from —0.27 mgal/m to —0.33
mgal/m.® Secondly, in the Bouguer reduction, the density p,=2.67 g/cm®
is usually taken as the crustal density, but many laboratory measurements
have shown that the density of materials forming topographical
structures assumes various values ranging from about 1.7 g/em® to 2.9
glem?®,  Furthermore, since the neighbouring topographical structures
disturb the gravity anomaly distribution and obscure the anomalies of
deeper origins, the Bouguer gravity anomaly should not readily be used
in the interpretation of crustal structures. Although it is desirable to
correct and exclude, prior to the analysis, all the above-mentioned errors
involved in the reduction and due to the disturbing effects, it is not
always possible for us to remove these effects because of absence of
direct determination of density and dg/dh in various places. Furthermore,
all those effects are usually rather local and if we use the gravity
anomalies without removing those due to surface origin, the derived
subterranean structures would hardly be plausible. As is well known,
the disturbing gravity anomalies 4g of wave length 2 can be interpreted
as due to the density distribution p=(27k*)" 49 exp (2zD/2) at the depth
D. This shows that, because of the factor exp (2zD/2), only a small
disturbance in gravity might sometimes be interpreted as an unreasonably
large anomalous structure. For instance, it happens quite often that
the value of |dg/6h| is larger than the normal value of 0.3086 mgal/m at
any one place, whereas it is smaller at neighbouring places only 10~50
kilometers away. Therefore, free air reduction assuming constant 8g/oh
would result in false short-wave length anomalies. Considering these
factors, we must not use the original gravity data which may contain
much of shorter wave length components. However, taking the average
of the gravity value over a region thousands of square kilometers in
extent, those local effects would be cancelled out to a tolerable amount.
Therefore, the larger the extent of the region, the smaller the disturbing
effects stated above would be, at the expense of detailed knowledge of
structures. In this study, the unit region has been taken to have an
extent of 1° latitude x1° longitude, which may be suitable for resolving

8) N. KUMAGAI, D. ABE and Y. YOSHIMURA, Bolletino di Geofisica Teorica ed Applicata,
2 (1960), 607.
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the problems when studying the general picture of the crust-mantle
structure in Japan. With these 1° squares we can discuss the erustal
structures of wave length longer than 200km, ambiguity originating
from the effects of unknown local structures being lessened.

2.2. Mean gravity anomalies

In order to obtain the average value over every 1° square, we
divided the whole area, into 115 1° squares. For the squares on land,
we first divided the area, using the map of Bouguer anomaly distribution
complied by Tsuboi,” into about 5000 10 km x 10 km sub-squares and read
the corresponding mean gravity value in these sub-squares. The mean
Bouguer anomaly for 1° square on land was obtained by taking the
average of the values for these 10 km squares.

For the squares at sea, as we have not enough data to proceed
with caleculation in the same way as for the squares on land, we merely
took the average of the values at observation points contained in every
square. Accordingly, the resulting accuracy was reduced to 20~30
milligals. Accuracy of this order turned out to be sufficient for the
present analysis, since this data at sea will be used only as supplementary
data for the study on structures in the land area. The results are
shown in Fig. 1 and Table 1. The computed mean Bouguer anomalies
4g in milligals are written in the corresponding 1° squares (upper figures
in Fig. 1). The figures in parenthesis at the left corner of every 1°
square indicate the number of 1° squares. These values would be
reliable to 10 mgal for land squares and 30 mgal for the squares at sea,
or better.

In order to show clearly the regional features of the Bouguer
anomaly distribution in Japan just obtained, the values at every grid
point 1° apart are interpolated and contoured. The interpolation has
been made by the following formula cutting off the anomalies of
wavelengths shorter than 200 km,

sin = (z—=;) sin = (y—y;)
Ag(rv,y)=§jdg.~,,- ﬁL RM )
Tj(x—m‘) M(?/_Z/:‘)

where 4g; ; is the gravity anomaly at a grid point (¢,j) and L and M
indicate the spatial intervals of the grid points in 2 and y direction
respectively. The regional gravity distribution 4g(x,y) contoured at the

9) C. TsuBol, Bull. Earthq. Res. Inst. Suppl., 4 (1934), 124,
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interval of 10 mgal is shown in Fig. 2.

2.3. Reduction of the mean Bouguer anomaly

In the preceding section we obtained the mean Bouguer anomaly
in 1° squares distributed over the Japanese Islands and the surrounding
seas.

As stated earlier, the advantage of taking the mean value over an
area extending about 10*km? is to reduce the influence of the surrounding
regions preserving the knowledge for the structure of about 200 km in
wave length which might be the upper-most wave length necessary for
a discussion of the structures of Japanese Islands. However, even
when the extent of the region is taken as of the order of 10’%km? the
neighbouring region still has appreciable effects on the region studied,
and the mean Bouguer anomaly 4g cannot directly be used for a
discussion of the structures therein. The mean Bouguer anomaly should
be reduced to a quantity which characteristically represents the
structures of the corresponding region.

Tor illustration, a two-dimensional case is presented in the following.

a) Two-dimensional case

For the first stage of the treatment, we take the average value
over the extent of 100 km along a two-dimensional gravity profile. (Fig.
8). Let 4g; be the mean gravity anomaly over Region ¢ and H,; the
mean ordinate of the base of the crust (Moho) measured from the
normal depth with which the Bouguer gravity anomaly is assumed to
be zero. If we denote the influence on the mean gravity anomaly over
Region 4 from the structures in Region ¢+k by 69: ., 00:;, can approxi-
mately be written, with a nondimensional coefficient &, as

09;..=2nk*dpx, (Hire—H;)=—00,,:- (1)

With &g, , defined above, H; can be estimated from 4g; by the following
formula,

4G,
H,= =, 2)
Y 2nkdp (2)

AG;=Agi—k2_'wagi.m (3)

where S denotes the summation for all values of % except zero. 4G
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Table 1. Mean and reduced Bouguer anomalies in milligals
for 1° squares in and around Japanese Islands.

° Locality Mean Bouguer |Reduced Bouguer
1° square No. °N Anomaly dg Anomaly 4G
1 141-142, 45-46 —40 mgal mgal
2 142-143, 45-46 50
3 143-144, 45-46 40
4 140-141, 44-45 0
5 141-142, 44-45 0.3
6 142-143, 44-45 30.4 33
7 143-144, 44-45 40.6
8 144-145, 44-45 70
9 145-146, 44-45 100
10 139-140, 43-44 70
11 140-141, 43-44 50
12 141-142, 43-44 42.4 56
13 142-143, 43-44 23.2 20
14 143-144, 43-44 26.8 9
15 144-145, 43-44 90.1 95
16 145-146, 43-44 147.8
17 139-140, 42-43 120
18 140-141, 42-43 58.7 44
19 141-142, 42-43 28.7 13
20 142-143, 42-43 7.1 -8
21 143-144, 42-43 29.7 20
22 144-145, 42-43 90
23 145-146, 42-43 150
24 139-140, 41-42 100
25 140-141, 41-42 79.1 80
26 141-142, 41-42 89.9 123
27 142-143, 41-42 10
28 143-144, 41-42 30
29 144-145, 41-42 150
30 139-140, 40-41 70
31 140-141, 40-41 57.1 43
32 141-142, 40-41 89.7 95
33 142-143, 40-41 90
34 138-139, 39-40 50
35 139-140, 39-40 40
36 140-141, 39-40 49.4 37
37 141-142, 39-40 104.2 116
38 142-143, 39-40 120
39 137-138, 38-39 50
40 138-139, 38-39 50
41 139-140, 38-39 39.2 39
42 140-141, 38-39 47.7 31
43 141-142, 38-39 107.6 106
44 142-143, 38-39 130
45 135-136, 37-38 50
46 136-137, 37-38 47.2
47 137-138, 37-38 50 5
48 138-139, 37-38 14.2 -2
49 139-140, 37-38 17.1 63
50 140-141, 37-38 69.5
51 141-142, 37-38 140
52 142-143, 37-38 200
53 131-132, 36-37 30
54 132-133, 36-37 20
55 133-134, 36-37 10

(to be continued)
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Table 1. (continued)
o Locality - Mean Bouguer | Reduced Bouguer
1° square No. °N. Anomaly 4g Anomaly 4G

56 134-135, 36-37 10 mgal mgal
57 135-136, 36-37 30
58 136-137, 36-37 3.0 1
59 137-138, 36-37 -33.1 —64
60 138-139, 36-37 —19.9 —37
61 ) 139-140, 36-37 31.5 32
62 140-141, 36-37 105.0 142
63 141-142; 36-37 100
64 130-131, 35-36 20
65 - 131-132, 35-36 30 )
66 132-133, 35-36 19.2 24
67 133-134, 35-36 9.0 8
68 134-135, 35-36 6.9 6
69 135-136, 35-36 3.3 1
70 136-137, 35-36 —21.4 —42
71 137-138, - 35-36 —17.2 —24
72 138-139, 35-36 —16.2 —36
73 139-140, 35-36 14.3 -11
74 140-141, 35-36 41.9 10
75 141-142, 35-36 100
76 129-130, 34-35 40
77 130-131, 34-35 30
78 131-132, 34-35 1.8 —6
79 132-133, 34-35 -9.7 -21
80 133-134, 34-35 3.9 3
81 134-135, 34-35 12.2 11
82 135-136, 34-35 16.5 9
83 136-137, 34-35 22.8 29
84 137-138, 34-35 33.5
85 138-139, 34-35 50.1
86 139-140, 34-35 130
87 140-141, 34-35 110
88 141-142, 34-35 50
89 128-129, 33-34 70
90 129-130, 33-34 24.9
91 130-131, 33-34 16.1 14
92 131-132, 33-34 —7.4 -11
93 132-133, 33-34 —-10.5 —22
94 133-134, 33-34 8.6 2
95 134-135, 33-34 27.2 14
96 135-136, 33-34 70.5 96
97 136-137, 33-34 27.2
98 137-138, 33-34 40
99 128-129, 32-33 70

100 129-130, 32-33 39.1

101 130-131, 32-33 35.8 56

102 131-132, 32-33 —28.4 —61

103 132-133, 32-33 20

104 133-134, 32-33 50

105 134-135, 32-33 80

106 -+ 135-136, 32-33 100

107 136-137, 32-33 100

108 129-130, 31-32 70

109 130-131, 31-32 22.5 15

110 131-132, 31-32 —15.3 —35

111 132-133, 31-32 0

112 129-130, 30-31 50

-113- 130-131, 30-31 40

114 131-132, 30-31 30

115 132-133, 30-31 30
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Fig. 2. Map of mean Bouguer anomaly distribution in
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The contour interval is 10 mgal.

milligals in Japan.
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Tegion —h— will be called the reduced
-3 2 - 0 I 2 3 4 level .
I sz Bouguer anomaly in the later
' / D discussions. From Formulas
/J/ v [n | nomatan (1), (2) and (3)
93 4 g g Sty

4G; =40;—>\ Ky (4G, — 4G))

mean Bouguer anomaly

43 - Z,I'Sﬁa.k

H: 2Ry 2:&]: =49;— 3} k1, 4G4,
AG=43— f’s&,x 4@, ; Reduced Bouguer Anomaly +‘AG, ZI K, ( 4 )
=

8%k = Zxkn‘f Kr (Hux'Hx)"San.‘»

whereupon
K=K+ ; nfluence coefficient pen,

Fig. 3. Schematic figure illustrating the AG~=Ag‘_Z" K Aka (5)
influence coefficient method in a two-dimensional t 11—V kg )
case.

If we condense the anomalous mass on a plane placed at the normal
depth D, as in the Fourier series method, it is clear from Formula (1)
that r, can be caleculated as the mean gravity anomaly over a region
due to a mass block of unit thickness and of density (27k*)~' placed at
the depth D, beneath another region which is away from the former by
the distance k& times the length of a unit region (the k-th nearest
neighbour). In the present case, &, has been calculated, assuming the
depth D, to be 33 km, by the following formula.

e [ B 200D g [ e fo=1008 ]
1007LJ ~100 33 J-10 33
The results are k,=0.154 and £.=0.026.

As 4G, ,—4G;| would not exceed 300 mgal, it can be inferred from
Formula (4) that £, can reasonably be neglected so long as an accuracy
of 10 mgal in 4G, is required. Consequently, we can neglect, in the
later treatment, the influence from all regions except the neighbouring
ones. Accordingly, if- 4G, is required, we can arbitrarily assume AG.
and 4G_,. In the present study, we simply extrapolate the data in such
a way as AG_,=AG_,, 4G,=4G, and obtain the following expressions
from Formula (5),

4G, =Ago —k (AG-l + AGI) ,
1—2¢,

AGI =Agx —k (AGO + AG—I)
1—2k,
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AG_I—— Ag_ — kK, (AG0+AG1)
1—2k, .
Eliminating 4G, and 4G_, leads to

(1 k,) Ago— &, (4g,+49-,)
1—38k,

(6)

which gives the reduced Bouguer anomaly 4G, in a region from the
mean Bouguei' anomaly 4g, of the same region and 4g, and 4g_, of the
neighbouring regions. :

From the expression (6), it can easily be seen that if the structure
is flat (d9_,=49,=4g,), 4G, is reduced to 4g,, and if the neighbouring
regions have no influence on the region studied, , should be taken as
0, and 4G, would naturally become 4g,. Putting £,=0.154 in Formula
(6), we obtain the final formula for the two-dimensional case in the form,

4G, =1.57 4g,—0.286 (4g,~+ 49_,). (1)
b) Three-dimensional case .

The three-dimensional treat-
ment of the present problem is
essentially similar to that of the
two-dimensional problem.

The expression which is

comparable to (5) can be written
as,

M-

-
@

Agi,j_kzll’AGi+k,j+l
' (8)

AG; ;= ; .
¥ l—% Kp.1 sGij =

’
%y — ;AG‘L‘M*L
1'—‘ ’Kkt
g\ el

K10=0.0883

(See Fig. 4)

K11=0.0268
If we neglect the coefficients other

{(L=110 kn , M=50 km)

Ko1=0.0704

than ko= F_10 by = K_11 =k,
=FK_;,—, and &, =k, —, and extra-

polate the data in the manner.

AG0,2=AG0,1, AG2.0=AG1,0, AG__M
=AG-—1,0, AGD,—z':AGO,—uAGz,z:AGl,z
=4G,, = AG;,v AG-—z,z = AG_M

= AG_z_l - AG—I,D AG.—L_g :AG...g'_g = AG_g'_I = AG_l’_landdG

4Go0 =1.85408-0.230 (430 + 2310 )
—0.180 (4gss + 2304 ) ‘
—0.009 (“3“ +ad,+ ady+ LY )

Fig. 4. Illustrative figure of the influence
coefficient method in a three-dimensional
case.

2,—2— AGz_.—‘l ='AG1,_.2

=4G,,_;, Formula (8) can be reduced to .a 9-th degree simultaneous
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algebraic equation for 4G, 4G_,,, 4G, ,, 4G,,, 4G_,,, 4G, AG_, ., 4G, _,
and 4G, _, which can be given by the following.

1—2k,—2x, .
3

— 4k, Ko L7 L) Ky K3 Ko L7

s 1:’:;1&:"2 Bbk, 0 ktr, O 0 0 0

L 1—2”‘—”2 Ey ks, Ky Ky 0 0 0

ks 0 Byt K, 1 gl—n 0 Ktk 0 0 0

Ky Kyhk, Ky 0 1:2;_2“ 0 ok, s 0

3
K 0 A Kyt Ky 0 1_”1,% Z 0 Ky Kot Ky
Ks 0 0 0 ko F+k, 0 1—&—F, KoKy 0
— 3k,
Ky 0 0 0 Ky L ) 1:2/’::“52 By Ky
Ky 0 0 0 0  k,+k, 0 PRENR 1—21_]02
—4x,

4Gy, 40,0

4G, 491,

4G, , 49,

4G, 49,

x| 4G_yo |=| 49-1. (9)

AG],O Agl,o

AG—l_—l Ag—l.—l

AGD,—I Ago,"l

AGI,—] Agl,—l

where &, &, and «, denote &,,, &, and &, , respectively. The three influence
coefficients &, &, and &; have been numerically computed for a region
1° lat. x1° long. in extent (about 110km x90 km) and a normal depth
D,=33km. The results are,

£, =0.0883, £,=0.0704, £,=0.0268.

Substituting these values in Equation (9) and inversing the matrix
numerically, we obtain the final expression for 4G,, as,
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4G, ,=1.854 49— 0.230 (49,0 49_1.0)
—0.180 (490, + 495, 1)
—0.009 (4911 + 4,1+ 49,1+ 49, -).- (10)

This formula will be used in the present study to reduce the mean
Bouguer anomalies to the reduced Bouguer anomalies. As in the two-
dimensional problem, if we put 49,0=40.0=49_10=4G =49 —1=4G:,
=Adg_, _,=4g,_, (i.e. the structure is assumed to be flat), Formula (10)
gives 4G,,=49,, satisfying the physical requirement. It is also clear
from this formula that the coefficient for 49_,,, 49,., 49—, and 49,
is very small compared with others. This implies that no accuracy
better than 100 mgal in 4g is required for the diagonally located regions.
For the same reason, an accuracy of about 20 mgal for 49,., 4910, 4901
and A4g,_, would be sufficient to obtain the value of 4G,, with an
accuracy greater than 5 milligals. In this study, all the sea observations
and the extrapolated values which may be uncertain within the range
20 to 30 mgal have been adopted only for 4g;, ((,7)#(0,0)), and 4G,, has
been obtained only for the 1° squares on land for which an accuracy of
49, higher than 10 mgal was attained. This guarantees the reliability
of the value of 4G obtained by the present method.

It will be of some interest to note here that Tsuboi, Oldham and
Waithman coefficients® @(x,y) in the sinz/x method, which have
recently been calculated and tabulated by Saito et al.," give ¢(0,0)=2.130,
?(1,0)=9(0,1)=—0.267, and &(1,1)=—0.015 for D=0.8 (e.g. the depth
of the compensation 30 km for 100 km horizontal spacing) which are
comparable to the coefficients in Formula (10). Although, since the
squares adopted in this study are not taken equilaterally, the coefficients
given by sin 2/x method cannot readily be used here, they are in good
agreement with the coefficients ' given by Formula (10). Similar
coefficients can be obtained by the sin /2 method modified by Kanamori.'?
They are ©(0,0)=2.036, @(1,0)=0(0,1)=—0.202, #(1,1)=—0.012 and also
in fairly good agreement with those obtained by the other two methods.

Thus, the reduced Bouguer anomaly was computed by Formula (10)
for all 1° squares on land and the results are given in Fig. 1 (lower
figures) and Table 1. - '

10) C. Tsusol, C.H.G. OLDHAM and V.B. WAITHMAN, J. Phys. Earth, 6 (1958), 7.

11) M. SAITO and H. TAKEUCHI, Monthly meeting of the FEarthq. Res. Inst., (June,
1963).

12) H. KANAMORI, Proc. Japan Acad., 39 (1963), 469-473.




758 H. KANAMORI

In Fig. 1 and Table 1, it can be seen that the mean Bouguer
anomalies in the central mountain area are largely decreased reflecting
the synclinic structure in this area. Further, the anomalies in Chugoku
district are changed only slightly, indicating the slowly varying structure
there. _ )

From 4G calculated above, one can obtain the mean depth of the
Mohorovici¢ discontinuity D for each 1° square by the simple formula,

4G

D=D,———"——",
’ 27k dp

provided the mean density difference Apkbetween the crust and mantle
and the normal depth of the Moho D, with which the Bouguer anomaly
is zero are given. For the values of D, and 4p, the values given by
Worzel and Shurbet (i.e. D,=33 km, 4p=0.43 g/em®) may well be used
for an analysis of this kind. However, since ignorance of D, and 4p
for Japan offers no unambiguous solutions, a determination of the depth
of Moho will be made in Part 2 of this study with the supplementary
data from explosion studies and seismic surface wave studies. Still, it
should be noted here that the reduced Bouguer anomalies just obtained
can be regarded as a proper measure showing the mean depth of Moho
in every 1° square and will be of some use in the interpretation of
seismic data. , . , :

I am greatly indebted to Prof. H. Takeuchi and Dr. S. Uyeda for
their advice and encouragement on this work and their critical review
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WRASHESESHBRYEEHRE €& &HF U i

TN o TS e R TIHNAIIMEL L3 2 RRD X i L Th B,

1) ¥EIZFEICAWS DX Bouguer 1% TH 503, Bouguer SHIZiE, WAWALTREE I A
HENRTWS, H—i%, Free Air Reduction %177 5 ERIZ 12 fR%K dg/oh= —0.3086mgal/m # fiu+3
B, ZOEIET £ iz ko Thi b ies,. Livl, Hinh BEWEEEICh R O TORSIARHY
I DIz B TH S, Hix, Bouguer Reduction #477%3FE, MFBHEDEEL LT, s

13) J.L. WORZEL and G.L. SHURBET, Crust of the Earth, (Geol. Soc. Amer. 1955).
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=267glem? %555, o OEEFGSENYERIATRWEEXbh, EERICHEROR
EEEDYEDOEELHRE CHEMICIETS & 3THT, LOBRIAEK 2-3g/m’ T5
5. LizptoC 2.67glem® % fiu~Cf} b Bouguer SLHIZYEIKTEEOT RN OWTHES
T OBELOEFEE 5, ML, WIF L OUMENEOF N Bouguer RHEIZIIETHh
T BR, cDBEPTELIREST, VKR EF—RICHETTETDHS.

2) HAOBRE, BEECBSCOIENCSENICSTARIERD B, BBt WATENI
JEMIZHRETHTIE R,

3) WEAOENREEES D oS 3G THET AR, —Big, B3R e R3hhd,
LieioT 1) Tl X 5 A REE SN RBRNEGEEOHE: LTENRYIKETh Tw 25
& FOBHOBERREI G TFHMER Lirve, BhhicidEiie & A CEERTEEbT L
L 5. ‘

BEOSHEZELT, =T, HIEOMEORBINEAE S XY REWIIRIZ 2w TD
PHOENEERE LT, BEFTok, cOBKOAE X, AEFFRMIAEWEYE, 1) g
NSEHEEINS BN, HEVAXLE B 2 LIREXRFBORTELTAMELE bR LT
5. rrTCRRIBGOMUILERLC, BRE 1° ZowTOPEHEEAGE, ZhbD¥s
Bouguer BMH 55 - TOMME BT 570z “Influence coefficient method” ZHALT
reduced Bouguer 13 4G %3k¥i#:. reduced Bouguer BHIZFDMIK TOFEHWL Moho D
YEX D & D=Dy—4G[2zk*dp 1z x> THEUDIFbh3d LD TH%, =T Dok Bouguer ¥
0 DL = ATH Moho DIEX, 4p X7 A =Y P DEEETHS,

2) TOREL ST, HTOHELEEERREEOHIZ < 5XTEWDT, 4G ZEEED 1° square
CoWTOLRDE, i, Reduction OBz, WTHHEKETNATHEEIN, BETO 4G it5F
LABEEITHICNS T ERREIND,




