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Feature of occurrence and measurement of seismic wave velocities of
alkali basalts collected from the bottom of the outer wall of the Japan
Trench off Miyako, Sanriku by ROV
"Kaiko", Cruise KR97-09, LEG1, 1997

Mutsuo HATTORI®®  Tetsuro TSURU® Takashi MATSUYAMAE
Fumio KONO"? Ki-ichirou KAWAMURAF 10

Two very fresh, porous alkali basalt were collected from the wall side bottom of the Japan trench, depth 7360 m, during the
KR-97-09 cruise of R/V "Kairei" and ROV "Kaiko" in Nov. 1997. Physical properties of 3 samples were measured. The
physico-chemical analysis of the same samples show that the characteristics of the rocks is nepherinite alkali basalt of low
pressure origin with low partial melting and might be occurred at further sea side of outerswell by fissure eruption ( Hirano et
al, 1999). Seismic wave velocities, porosity and physical properties were measured and calculated for 3 samples from 2
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collected rocks. The velocities of seismic wave were measured under salt water saturated and pressurised (1000 psi )condition
and dry condition. The average velocity of P wave is 4.76 km/sec and that of S wave is 341 km/sec, which are typical values
for the layer 2 of oceanic crust around the area studied. Mean dry density and dry porosity of samples are 2.85 g/cm® and
22.6% respectively. Mean porosity, permeability of 1000 psi pressurized samples are 21.7% and 0.794 md respectively. Rigid-
ity , bulk modulus and Young's modulus of dry samples are 18 Gpa, 19 Gpa and 42 Gpa respectively.

Key words : Alkali basalt, Outer wall of the Japan Trench, Seismic wave velocities , The Japan Trench off Sanriku, Fissure
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Fig. 2 Index map of "Kaiko" diving points and position of seismic
survey line SR101.
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Fig. 1 Section of mulchichannel seismic survey line SR101 off Sanriku. (Tsuru et al, 1999)
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22 DO0obOOooooooo

560 000000000D00O0400 0005060
Uo0o00ooD0o0bOb0ou0bb0ODDKR97-#56-R-10
KR97-#56-R-2020 0 0000000 0OO0OODOODO
goOOdPillow lavaD OO0 DOOODOOODOOODOOO
goboboooooooooooooobobbobooooon
gooooboooooorobsbbobooogoen1on
gobobbooooooooooooooboboboooon
gbh20boooooboobobooboobooboobogobogon

gooobooobooboobooooooboobooooogon
goooo

We collected two blocks of olivine basalt] R-1, R-2 Oat
N-S ridge in oceanward slope.

The color of the surface is Olive gray] 5Y 3/2 [] there
are many white shell of Polychate on the surface. We can
see a clay that mother rock is denatured. The color is Dusky
yellow] 5Y 6/4 Olike a patch. This sample has a transpar-
ent gelatinous creature on surface.

The fresi] cutting Osurface of this sample can see the
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groundmass, the pores and the phenocrysts: The color of
the groundmass is Grayish blackd N2 [ The pores have
very small to max. 5 mm. The pore has 10 to 20 % in this
sample. Sometimes those have the denaturation clay in the
pore, the phenocrysts are olivine that is almost automorphic,
max. 5mm .

And the writer considers that R-1 can see three layers

0 minute layer without pore: maybe chilled margin, porous

layer: max. of pore size is 5 mm, olivine rich and poor po-
rous layer: max. olivine size is 5 mm.[T] KR97-09 CRUISE
REPORT, MS, 1997 O
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Fig. 5 Outcrop of basalt studied(1).
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Fig. 7 Sketch of sample R-1.
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Fig. 6 Outcrop of basalt studied(2).
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Fig. 8 Sketch of sample R-2.
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Fig. 9 Photo of basalt(1).
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Fig.11 Basalt sample R-1, after core drill.
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Fig.10 Photo of basalt(2).
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Fig.12 Core sample with oscillators for sesmic wave velocity test.
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Fig.13 Seismic wave velocity measurement apparatus.
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Table 1 Value of seismic wave velocity and porosity.
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Fig.14 Result of seismic wave velocity measurement, a graph of Tablel.
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Table 2 Dimensions, weight, density, porosity and permeability of test pieces.

0oo 0o oo 0o 0ooo 0ooo ooo: CMS-300(1000psi)

mm mm cm® g g/cm? % 00d?2% O00Omd |0O00O0O cc
S-01 38.2 283 324 69.3 2.86 25.1 218 156 7.07
$-02 38.2 31.9 365 77.9 2.85 25.1 225 0.604 8.21
S-03 38.2 28.2 323 713 2.85 226 207 0.218 6.70

od gooooooooooboooooa
Table 3 Rigidity, bulk modulus and Young's modulus of test

pieces.
googd oogd goooo ogood
Gpa Gpa Gpa
S-01 18.10022.90 19.200 16.40 41.30 46.80
S-02 17.7028.90 16.400 15.30 39.100 53.30
S-03 19.3 219 447
oo 18.400 25.90 19.200 15.90 41.7050.10
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