The Joumal of the Oceanological Society of Korea
Vol. 26, No.1, pp.59-66, March 1991

Sof AR AZHATY S AaAS

UMY - 018 - MBS - MEY
A GATE

Sound Velocity and Attenuation Coefficient in the
Core Sediment of Deep-Sea Basin, East Sea
of Korea (Sea of Japan)

SEONG-RYUL KiM, YONG-KUK LEE, BONG-CHOOL SUK AND DONG-HYEOK SHIN
Korea Ocean Research and Development Institute, Ansan P.O. Box 29, Seoul 425-600. Korea

B8 QA AFHAE(EA 1850 mlM FHH), F2V) Sl g 25V, A
(Q)7h Az duiyioz 25Ut AHY AFEHEY Hole 4 250melded, 23 S92
Z2AZ 04 500 kHze] 223} ¥ $ 7] (ultrasonic p-wave transducer) 7} A8 = 21tk 1,480~ 1,500 m/sec
g ol WEE Mol V,o HEWA(A)L +10%HEN, % EE £4 1 o= #agiy
W s)E o oli= Algel giEo] 74 (homogeneous)d A E A golu], A5 Mg @ bio-
turbation) & 7 E& FZE(B0% o)l mE OFY HF Fiol rdsh: ReE FEHY.
Q9 BEWHE 5~10 Axoln] ¥wrdog HAE st 2 W24 g gaste Age dUH(CCor
DI 712 kel Zvtel §A silt7h F7MekL clayrh Aadhs HAEE x(texture)d] Wit
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Laboratory studies were carried out to measure the sound velocity (V) and quality factor (Q,,
inverse attenuation) in the horizontal (H) and vertical (V) direction on the core sampled sediment
of deep-sea basin (1850 meter water depth), East Sea of Korea (Sea of Japan). Sampled core was
about 250 ¢cm long and 500 kHz ultrasonic p-wave transducer was used for a sound source. V,
varies from 1480 m/sec to 1,500 mi/sec. it is not clear which direction is faster, Vpy or V,y, within
+ 1.0% anisotropy (A,). It is thought because the core sediment facies is highly (or slightly) bioturbated
homogeneous mud with very high porosity (more than 80%). The general trend of Q, is decreasing
10 to 5 with the buried depth, it is strongly affected by the variation of sediment texture (increasing
silt. decreasing clay) with increasing of CaCO: and organic matter content But Qgy is jumping
up 10 149 near the bottom of core sediment as including volcanic ash richly. The relationship between
Vp and Qpy shows the mirror image nearly. it is interpreted that not only the geotechnical properties
and texture but also sea-water characteristics (high Q,. low V,) according to rich water content affect
strongly in the upper part of the unconsolidated deep-sea basin sediment
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Table 1. Q and velocity for reference materials modified after Johnston (1981).

Material Q V(Km/sec) Mode Frequency Range
Aluminum 200000 5.00 Longitudinal resonance 1 to 200 kHz
Copper

Unannealed 2180 381 Longitudinal resonance 25 10 30 kHz

Annealed 5830 SOl P-wave pulse 25 to 75 MHz
Lead 30 1.21 Longitudinal resonance 16 to 15 kHz
Magnesium 965 5.77 P-wave pulse 710 76 kHz
Nickel 980 490 Flexural resonance 12 to 33  Hz
Steel 1.850 5.20 Flexural resonance 2108 Hz
Glass (Pyrex) 1.860 S47 Longitudinal resonance 10 kHz
Atr

Dry ) 3.485 0.343 Resonance 10 kHz

Humidity(100%) 1434 0.345 Resonance 10 kHz
Water

Fresh (17C) 210,000 148 Resonance 100 kHz

Salt (36 ppm) 63.000 1.52

Resonance 150 kHz




o) AAEA AxFARe S5 FAAS 61
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Fig. 1. Digitized p-wave time and frequency domain data. (a) and (b) 3 psec gated 500 kHz ultrasonic puise for
aluminum and sediment, respectively. (¢) Amplitude spectrum magnitude of FFT. (d) Spectral amplitude ratio
of aluminum and sediment. The quality factor Q is calculated from the slope of linear fitting line at the
selected frequency range, 450 to 550 kHz.
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Table 2. Experimental results of p-wave velocity (Vp) and quality factor (Qp) with core sediment texture and facies
classifications.

Core VAm/sec) Qp Ad%)* Texture(%) Sedlmcnt

Depth(cm) H \Y H A% sand silt clay Facies**

9 1500 1486 8.6 94 094 0.0 175 82.5 Mb

49 1496 1504 103 86 —0.53 0.0 154 84.6 Mb

99 1496 1493 9.3 73 0.20 0.0 300 70.0 Ma
135 1500 1486 6.5 S8 094 0.0 327 673 M;

180 1486 1500 94 54 —094 28 360 61.2 M b’
235 1476 1482 149 64 —041 00 41.7 583 M,

*p-wave velocity anisotropy, Ax{%)=200 - (Vey— Ve )/ (Ver+ Ver)
**M b: highly biotwurbated homogeneous mud, Mia: slightly bioturbated homogeneous mud. M; laminated and/or
crudely layered mud, M;b" Mb with ash rich. M:" M, with stratified ash layers

RAZHAA 3psec <Y 500kHz SHAZE B] 59 (anisotropy, A2 F7F & Aoz &35
BodZp glon o) HW@(fast Fourier trans- A3, Bachman(1979)& 1959\ 3% 197817} 7]
form, FFT) Wieg AE AHEYS 73 237t HAEd AR HE 2 HAGANAN SHE 545
(c)elth Q’ﬁ%q]"i Hoh GRojgoM g4 & E& FFelsk Vpust Vpvo| BAI4S T 73,
AE AHEHZPRS Holi jon, FA FI57t = AWM A 0%oln EHAHE zlo|7} Fst

500 kHz -‘%—&%12 &4 gk A (g FHL3ho slof| ulz} oF 8~14%2 Zv}sln Yeg Bolsly
4 ¥zl D8 In(A/A) S TAIZAS, 500 .
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Ao A Vey7t VBt 1] W82 ek

B MR BAE Bole BEAA 133 79A gles AT +10% vgte g yeh}dn loi(Table
215 73 A3y} (d)olch A7IA Fé 7]37]“ 2). AlEe ol 7 & (homogeneous)F Y AE
AN (v, — yozoll i HETh ol AFF 5ol Aol AstAl AE @ T(bioturbation) B e o]
2 A2l BAE £ )1, Al8e] Hol 28 ’?3}‘%’3 = AE 7ore wi(Table 2), £33 £39 &
Yz%)::a— 27 Hid, o)A AF 2HEYY v &S &afole 7|d3ly] ook 53] AEade] S50

2Add+E HF 2H2 M neper FHolth dB/m=E njAye g¥8e 493 A Richardson and
#aksl7] 93] 20 - logle) & 8.686% &3 vh Young(1980) ¢} H7AHE o]5 A o 4

2 (5)ol A ZAAF o8 SFE 5T A 4 ZEAHEL2 Yol 135cm%} 235cmollH HaEo
(6)ol M QLS ZHet <A €t T3& HolX|7H(Table 2), &2 4L oz
yehtn itk(Fig. 2). 135cmollA W2 Ve o

A3 W 9 whale) Aow MY 4 o, 235 cmolAE @

3l V7t w2k 28]30 Vegs 135cm7h A ¥

1. 858 37k glon, 11 olBte M F4 % Hhe ST R
sHugo g 2RE S5(Va) e ¥Wske A3E  QgE PAEAR v Qdta wgd
HAE Zo| 135cm7AAE 1,500 m/sec Z=2A W th 5% FAPHES 180cm oSt RE clay

g7 gou 1 ool 1,476 m/sec7tA A o| 4} 34l (volcanic ash)E vl ] e Bj(Table
gk FAMEE(Vey) & 1482~1,504 m/sec?] ¥ 2), @AA(CaCo;) #Fe| F4T 718 Mol
HE Holi Uci(Table 2). 2 tH Fig. 2).

Hamilton(1970) & Ha &2 +271 & A E Vs 3589 3k vinad ZF dxjste] &
Agolds FALYFIN Bk £GP i e 338 gBuAE Redke dNxd ¥
w2 A B2 E Zlol(burial depth)ol weh &g:e 3(Akal, 1972 ; Hamilton, 1974,1982; %1 - 4, 19

o J\.},
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Fig. 2. Vp and Qp measured in horizontal (H) and vertical (V) direction. physical properties of mean grain size (0)
and porosity (n). and content of CaCO; and organic matter {0.m) on the core sediment samples.
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Mo 2xd APAT(HFA T2, 1986)°) 5
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