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Fig. 1 Main parts of the Yamasaki fault
system. Stone density were observed from
1,988 to 2,004. Gravity measurements were
held from 1,984 to 1,999 near and around the
faults.
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Fig.2 Red points show the stone collected points on a geophysical map (modified from Geological
maps of Japan 1:200,000 (Images)). Numbers on the points are the time order as follows. 1-15, 1988;
16-35, 2002; 36-56, 2003; 57-71, 2004. Yamasaki fault system is shown as the sloping lines.
Rocks’ names and their geological ages are shown by color with abbreviation. Neogene or Quateneryr, NorQ;
Mesozoic, Mgd(granodiorite), Ar(rhyolite & dacite pyroclastic rocks & lavas), Aa(andesite laba &
pyroclastic rocks), Hm(rhyolite pyroclastic rocks), Ur(rhyolite & dacite lavas & pyroclastic rocks),
Ua(andecite lava & pyroclastic rocks), Yb(hornblende gabbro, pyroxene gabbro & diabasic gabbro),
Ym(amphibolite & biotite gneiss); Paleozoic, Tu(slate mudstone, sandstone, chert, limestone, acid tuff
& basic volcanick rock), Pm(sandstone, phyllitic state, chert, basic volcanic rock & limestone),
Up(slate, sandstone, chert, limestone & basic volcanic rock)
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Photo 1 An example of stone collection. (in
the Fukusaki town, Hyogo Rref., Aug. 27,
2,004)
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Photo 2 Example of stones in water in order
to be saturated. This condition was kept for at
least 1 week through some months.
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Fig. 3 Schematic diagram of stone density
calculation. s, stone weight; w, weight

of water+vessel; t, tension.  Units are all
for gr.
DJ-6100
6,100 gr 0.1 gr
0.1gr F
3 d gr/cm3
v cm3
@ m ©
d=s/v
=(a)/v

v=(s—t)/1.000

(s-t=s+{(s+w-t)-(s+w)}

= (@) +(c) - (b)

d g/cm3

d = (a) * 1.000/ {(a) + (c) - (b)}

71

3.1
0.1 g/cm3

ig.

)

@

(©)



Fig.4 2.5 g/cm3 2.7
Husbare of stons deneity
” g/cm3 Fig.5
Fig.4
5 | ] Ohara Hijima
- 2.9 3.04 g/cm3
20 Fig.2
g 1981 2
" Hijima-f.
2 Yasutomi-f.  Kuresaka-toge-f
8
o L, ([N | SO [SOR o, I
.3 4 25 BB BT w149 a 3.1 B2
densily
Fig.4  Numbers of stones versus their
density. Almost all the densities are
255  2.75 g/cm3. However, some
stones show greater than 2.9 g/cma3.
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Fig.5 Contour map of the stone density observed from the stones (black circles). White corresponds
to high density and black low (3.04 2.24). Dot lines are the main faults belonging to the
Yamasaki fault system. Density values close to the faults show high.



Fig.6-1
2001 , 2000

2%<2 km2 1

km

Fig.6-2
3.2

Fig.6-1, Fig.6-2

71

T e ""I'T”
Fig.6-1 Bouguer anomalies in and around the
Yamasaki fault system. White regions 1988
correspond to the high Bouguer anomaly and
black low. White points are the stone 1997
corrected points. The rectangle indicates the 3 2002, 2003, 2004
outline of stone collected region.
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Fig.6-2 Stone density map in and around the
Yamasaki fault system. White shows the high 2001 [ 1] -
density regions and black low. Solid black - p438.
marks are the stone collected points. The (2003):
rectangle is the same as in Fig.6-1. Fault
lines are shown by thin dot lines. 1996
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no [ mm.dd | latitude | longitude | density | humid | volume | age description
1988 Deg. Deg. g/cm3 g cm3

1 | Feb.13 | 34.94408 | 134.67889 | 2.52 261.0 1035 | M rhyolite

2 | Feb.13 | 34.95789 | 134.67334 | 2.65 196.0 740 | P basic Volcanic rock

3 | Feb.13 | 34.95914 | 134.67778 | 2.60 444.0 1710 | M sandstone

4 | Feb.13 | 34.97849 | 134.66777 | 2.45 440.5 1800 | M rhyolite

5 | Feb.13 | 34.98046 | 134.66267 | 2.49 2155 86.5| M rhyolite

6 | Feb.13 | 34.98262 | 134.66667 | 2.44 257.0 1055 | M rhyolite

7 | Feb.13 | 34.97383 | 134.65533 | 2.69 456.0 169.5 | P? ?

8 | Feb.13 | 34.98387 | 134.61223 | 2.60 372.0 1430 | P slate

9 | Feb.13 | 35.03764 | 134.60822 | 2.65 481.0 1815 | P shale

10 | Feb.13 | 35.05323 | 134.62199 | 2.59 3225 1245 | M rhyolite

11 | Feb.13 | 35.02115 | 134.61223 | 2.75 500.0 1825 | P slate

12 | Feb.13 | 34.97222 | 134.60156 | 2.61 475.0 182.0 | P | (basic volcanic rock)

13 | Feb.13 | 34.93333 | 134.61867 | 2.48 423.5 1705 | M rhyolite

14 | Feb.13 | 34.89875 | 134.59378 | 2.49 505.0 | 2040 | M rhyolite

15 | Feb.13 | 34.98566 | 134.59088 | 2.70 443.0 164.0 | P | basic Volcanic rock

no | mm.dd | latitude | longitude [ density | humid | volume | age description
2002 Deg. Deg. g/cm3 g cm3

16 | Jul.30 | 35.03896 | 134.54527 | 2.58 | 1263.0 | 488.7 | M rhyolite

17 | Jul.30 35.01779 | 134.55722 2.67 723.6 2708 | P basic Volcanic rock
18 | Jul.30 35.02342 | 134.50667 2.68 862.2 3215 | M basic Volcanic rock

19 | Jul.30 | 35.03851 | 134.49056 | 2.58 | 1312.9 509.5 | P? ?

20 | Jul.30 | 35.07140 | 134.48277 | 2.69 | 1249.0 4644 | M rhyolite

21| Jul.30 | 35.02478 | 134.49417 | 2.72 705.8 259.6 | P? ?

22 | Jul.30 35.04617 | 134.44778 2.71 852.8 3152 | P basic Volcanic rock
23 | Jul.30 | 35.05833 | 134.44556 | 3.04 | 1144.9 376.1 | M diabasic Gabro
24 | Jul.30 | 35.02658 | 134.42555 | 2.51 765.3 3043 | P basic Volcanic rock
25| Jul.30 | 35.07140 | 13443111 | 2.98 | 1144.4 3838 | M gabbro

26 | Jul.31 | 35.09617 | 134.43417 | 2.52 | 1257.8 4988 | M rhyolite

27 | Jul.31 | 35.05676 | 134.24472 | 2.65 | 1000.8 3776 | P basic Volcanic rock
28 | Jul.31 35.10698 | 134.30278 2.84 908.2 3203 | M Hornblende gabbro
29 | Jul.31 | 35.13491 | 134.29723 | 2.73 | 1205.6 4419 | P chert

30 | Jul.31 | 35.12658 | 134.32834 | 2.97 648.2 2185 | M diabasic Gabro
31| Jul.31 | 35.11306 | 134.35140 | 2.57 720.5 280.2 | P basic Volcanic rock
32 | Jul.31 35.08559 | 134.34639 2.59 929.5 359.3 | M dacite pyroclastic
33| Jul.31 | 35.06487 | 134.39111 | 2.51 703.7 2809 | M rhyolite

34| Jul.31 | 35.09662 | 134.40472 | 2.66 | 1371.4 516.3| P (rhyolite?)

35| Jul.31 | 35.00180 | 134.43666 | 2.64 | 1703.2 6440 P chert

Appendix 1-1  Result of stone density observation. no, collected number, year is written bellow
mm.dd, here observed are in 1988 and 2002. humid, the stone’s density after it is mostly weted.
age, geological epoch, P=Paleozoic, M=Mesozoic.



no | mm.dd | latitude longitude | density | humid | volume | age description
2003 Deg. Deg. g/cm3 g cm3
36 | Oct.16 | 35.01417 | 134.68723 | 2.52 713.1 283.4 | M pyroclastic
37 | Oct.16 | 35.03194 | 134.66390 2.69 700.6 260.8 | P chert or slate
38 | Oct.16 | 34.98222 | 134.61278 | 2.75 808.1 2937 | P slate
39 | Oct.16 | 35.02417 | 134.61417 | 2.67 803.7 3005 | M rhyolite
40 | Oct.16 | 35.04083 | 134.61055 | 2.53 530.1 209.8 | M rhyolite
41 | Oct.16 | 35.14250 | 134.54167 | 2.65 520.7 1965 | P acid tuff
42 | Oct.16 | 35.15778 | 134.44778 | 2.63 557.5 2118 | M granodiorite
43 | Oct.16 | 35.13389 | 134.44278 | 2.71 8179 | 3014 | M andesite
44 | Nov.09 | 35.17167 | 134.35750 2.57 690.6 268.9 | M pyroclastic
45| Oct.17 | 35.18556 | 134.25333 | 2.54 641.3 252.6 | M granit
46 | Oct.17 | 35.15445 | 134.24139 | 2.67 476.0 178.6 | M andesite lava
47 | Oct.17 | 35.13694 | 134.24889 | 2.72 636.2 2340 | M rhyolite
48 | Oct.17 | 35.13694 | 134.29361 | 2.71 701.4 | 2584 | M (pyroclastic)
49 | Oct.17 | 35.06250 | 134.30389 | 2.65 579.0| 2186 | M rhyolite
50 | Oct.17 | 35.01695 | 134.32278 | 2.69 688.0 255.6 | M andesite
51| Oct.17 | 34.95139 | 134.42000 | 2.95 758.1 257.1| P hornblende gabbro
52 | Oct.17 | 35.00195 | 134.43639 | 2.52 459.1 1822 | M dacite
53 | Oct.17 | 35.03833 | 134.48972 | 2.65 932.1 352.1| P sandstone
54 | Oct.17 | 34.95833 | 134.56751 | 2.64 707.1 2679 | M andesite
55 | Oct.17 | 34.93389 | 134.61778 2.45 474.4 1933 | M pyroclastic
56 | Oct.17 | 34.89639 | 134.68140 | 2.52 603.4 | 2398 | M rhyolite
no | mm.dd | latitude | longitude | density [ humid | volume | age description
2004 Deg. Deg. g/cm3 g cm3
57 | Aug.27 | 35.03639 | 134.75751 2.53 631.0 249.8 | M granodiorite
58 | Aug.27 | 34.96722 | 134.77112 | 2.61 347.5 133.3 | P | basic Volcanic rock
59 | Aug.27 | 35.00583 | 134.70639 | 2.58 571.9 2216 | M rhyolite
60 | Aug.27 | 34.93945 | 134.70305 2.80 446.7 1594 | P sandstone
61 | Aug.27 | 34.92639 | 134.79666 | 2.64 449.4 1704 | P chert
62 | Aug.27 | 34.89833 | 134.79167 | 2.53 561.7 2220 | M rhyolite
63 | Aug.27 | 34.85944 | 134.78890 | 2.24 396.6 1769 | M rhyolite
64 | Aug.27 | 34.86833 | 134.81166 | 2.53 359.4 1423 | M rhyolite
65 | Aug.27 | 34.83667 | 134.82167 | 2.56 473.5 184.7 | M liparite
66 | Aug.28 | 34.87833 | 134.80055 | 2.44 548.4 2252 | M mudstone
67 | Aug.28 | 34.82222 | 134.92528 | 2.59 668.0 | 2583 | M rhyolite
68 | Aug.28 | 34.96028 | 134.91806 | 2.59 549.7 2125 | M granit
69 | Aug.28 | 34.96111 | 134.91806 | 2.56 557.8 2182 | M pyroclastic
70 | Aug.28 | 34.96278 | 134.84111 | 2.54 580.8 | 2289 | M rhyolite
71| Aug.28 | 34.90917 | 134.71722 | 2.68 535.5 199.8 | M andesite

Appendix 1-2  Result of stone density observation. no, collected number, year is written bellow
mm.dd, here observed are in 2003 and 2004. humid, the stone’s density after it is mostly weted.
age, geological epoch, P=Paleozoic, M=Mesozoic.



Density of Stones Observed Near and Around the Yamasaki Fault System

Fumiaki TAKEUCHI, Kajuro NAKAMURA, Kazuo MATSUMURA, and Kunihiko WATANABE

Synopsis
We collected the stones near and around the Yamasaki fault system for
studying the structure of the faults, from 1988 to 2004. The measured stone density
is shown with the observed Bouguer anomalies. Both of these data shows some
relationship with geological structure. The Harima Earthquake (M7, A.D.868) is
believed as occurred around this region. The number of microearthquakes
observing in this region is also high.

Keywords : Yamasaki fault system, stone density, gravity measurement,
microearthquake, crustal movement, geology






