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Fig. 1 Topography of the study area and station distribution
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Table 1 Related information of SA101 and other stations

i i wRTA MK

FE o & Wit ms  OAm
1 SA101 3.30 1524.5 103
2 SA90 3.25 1523.9 101
3 SA188 2.54 15173 116
4 SA233 3.31 15159 174
5 SA220 3.35 15152 149
6 SA298-1 3.28 1501.0 336
7 SA247 3.29 1516.6 135
8 SA275 3.24 1515.5 294
9 SA126 3.30 1516.8 183
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A EAA/MEERCER R G LA A 5 R Hr, R Sk
ALY R I, PR To 0 E AR AT 4R 2 my H 03 RE AR 0L T
PRFF A9 T i, FEERFF IO 3 mo 20 G B RA R T RAGIBIAR, 6O
RRNRARRMIE, PR TR T RARSE
TR TR Y h
The schematic of geometry in the upper right corner represents the time-
of-flight measurement principle of the system. Specifically, the trans-

ducers are mounted on an extended arm, 2 m from the axis of the probe;
the receiver is mounted at the lower end of the probe, 3 m from the top of
the probe. The red dashed line indicates the sound ray path, and the blue
dash-dot line represents the seafloor. The extended arm being below sea-

floor indicates that the system sinks into the soft sediment
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Table 2 The transmitting frequencies of three types of transducers
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(ST 1 1.6 2 25 3.15 4
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Fig.3 Received signals waveform diagram obtained in sediment and seawater near the seafloor at station SA101 and SA247
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2 kHz and 4 kHz data are from the low-frequency transducer. 6.3 kHz and 8 kHz data are from the mid-frequency transducer. The red represents sound signals

measured in sediments, and the blue represents sound signals measured in near the seafloor seawater. Signal amplitudes are normalized with reference to one
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Fig. 4 Sound speed ratios of the sediments to the near-seafloor
seawater at nine stations, including the SA101
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The horizontal axis represents the frequency of the sound waves in kHz.
The vertical axis represents the sound speed ratio of the sediments and

seawater near the seafloor

(1)SA101, SA90 Fil SA188 ¥

SA101, SA90 il SA188 i v -1l X () i, 7K ¥R
£ 100 m Z2 45, AT 53 AR FE 43 51 )2 3.30 m, 3.25 m
1254 m, SA101 s TTARY R D &8 %6 41, b Fiky
2% 5 29 45%; SA90 35 YT AR W & 1 it fie 5 (56.4%),
W0 AN 26 & B2 5 R 27.0% Al 16.6%; SA188 ¥ T
TRy b b () & B0 (35.7%), B+ & &, ik 3
19.6%. v, SA101 Fll SA90 ¥ A8 & 1 % 1 . FLKR
BE RN K, T 2 b i MOE SR AR AR LB, T
SA188 TR WV %5 B | LB AF- 4042 5 1T
AU R GV 2%

5 F L, SA101 Fl SA90 PN il () 74 3 L AR
AT, FE AR B 200 1.022, SR J5 & i T, 2] 9.0~
10.0 kHz 45 Bt 75 3 L ik 21 1.03, 7600 5 40 By iy F T
Pl B, UL R AETE RO A 5 SA188 i i A
TR AR BE 290 1.013, £ 9.0~ 10.0 kHz 45 B 7+
FeHZE 1.017, SRt 2 1 TR, {82 75 3 b A
B /N F R A2 o XT3 /43l 59 U0 AR 4 ) PR
J, AT LA A R AE S OB 0 B S HOR = B A
Kok, BIVR S B | A R HR AR 5 R (B &
TEAH GG ZR, LI EE RN 55 7K 58 55 7 1 ORI 22 1A ¢

(2)SA233, SA220, SA298-1 Fll SA247 3if;

SA233, SA220. SA298-1 Fll SA247 il i F- I X 11
R, KA I 100 m, HHd SA298-1 3l /K % ik %
336 m, IR AT BT AR E 4> & 3.31 m, 3.35m, 3.28 m
F13.29 m. SA233 s UL R LIRS Bk 0 oy 3, (H
SEVURR Y b S b a3 3, KR AR T
fils 34~k . BR SA233 uh Ah, FoAth 3 ANk IR A L &
K YD R AR AR A I AR T

SRR E (B 6), 4 43l i i 35 1 R AE 2 DU Y
P /N T 1.0, SF 37 L AE 0.975 2247, BIUTAR
Wy 75 A 2945 T 1480 my/s, BH BAIK T35 IS T /K 14 75
1515 m/s; A LY AE I A A B 9 AR AR AR /N (VN F
0.5%), JLFAAAEMBON G . WA BF, 4 Dl
DU LI 2 A BT AN [R], = BERBLTE 4 3l iy s
AR AR b, FE 2 kHz B3 4 A4S 3 19 75 5 L g oK T
0.975, Fifi 5 A 3235 K, 75 o LU S R R R B, SRR B
TE 5~ 6 kHz M1l Bt , 9K )5 5t 22 18 14 K ta ¥, SA233

R3 SAI01 FRRYERENEEMERRSH

Table 3 Main physical property parameters of sediment core samples from SA101 and other stations

b ITA BEE* (gem™)  FLBRE*%  SKERY% W% BE%  Hitr%  FEREr e IR
SA101 1.83 0.51 40.5 44.7 46.8 8.5 4.60 BN
SA90 1.87 0.49 483 56.4 27.0 16.6 473 MBS 3
SAI88 1.79 0.54 437 35.7 44.7 19.6 5.08 W BRI TD B ith
SA233 1.72 0.60 59.6 19.2 67.8 13.0 5.57 BN
SA220 1.66 0.62 60.7 13.7 72.4 13.9 5.88 i+ O AR Bk b
SA298-1 1.67 0.62 60.1 14.6 69.4 15.7 5.87 B A F
SA247 1.70 0.62 68.6 14.9 713 13.8 5.81 B A F
SA275 1.83 0.52 432 39.1 50.6 103 5.50 B A F
SA126 1.69 0.60 57.9 9.9 76.4 13.8 5.64 bk =

TE: SR AR Z LA Z VTR AT R B 2R T30, -4 a B R B AR 2 L& RT3 B2 19 - 290 PR R
Krumbein(1934)$HH Y LI2 R IR IR HORRAE, Bl @ = —log,d, d 2 iAW MR BLAE, 54 rmm.,
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Fig. 5 Sound speed ratios of the sediments to the near-seafloor
seawater at SA101, SA90, and SA188 stations
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The horizontal axis represents the frequency of the sound waves in kHz.
The vertical axis represents the sound speed ratio of the sediments and

seawater near the seafloor
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Fig. 6 Sound speed ratios of the sediments to the near-seafloor
seawater at SA233, SA220, SA298-1 and SA247 stations
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Table 4 Predicted sound speed ratio of the sediments by Hamilton formulas and measured sound speed ratio of this survey at 9 stations
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In-situ geoacoustic measurement in the northern continental shelf of South
China Sea and characteristics of mid-frequency sound speed

Liu Baohua"?, Meng Xiangmei’, Chen Mujun®*, Kan Guangming’

(1. Laoshan Laboratory, Qingdao 266237, China; 2. National Deep Sea Research Center, Ministry of Natural Resources, Qingdao 266237,
China; 3. Marine Geological and Geophysical Department, First Institute of Oceanography, Ministry of Natural Resources, Qingdao
266061, China; 4. Collage of Marine Geoscience, Ocean University of China, Qingdao 266100, China)

Abstract: This paper briefly introduces the in-situ geoacoustic measurement system (SAS), which is based on high-
frequency micro-vibration penetration technology. The system is composed of mechanical-hydraulic units, acoustic
transducers, an acoustic emission and acquisition unit, an overall control unit, and auxiliary measurement units. It is
designed for measuring the mid-frequency sound speed and attenuation coefficient of seafloor sediments. In April
2025, the system was deployed aboard the R/V “Xiangyanghong 01” to conduct in-situ acoustic measurements at
nine stations in the northern continental shelf of South China Sea. At eight of these stations, the maximum penetra-
tion depth exceeded 3 meters, covering a frequency range of 1.6—10.0 kHz. The calculated sound speed shows dis-
tinct differences among the nine stations: the sound speed ratio at the first group of three stations varies between
1.01 and 1.03; at the second group of four stations, the ratio is significantly less than 1.0, ranging between 0.97 and
0.98; and at the third group of two stations, the ratio lies between the previous two groups, around 1.0. Comparison
with synchronously obtained sediment core samples reveals a high correlation between sound velocity characterist-
ics and the physical property parameters of sediments. When the sand content is high and the water content is low,
the sound velocity in sediments exceeds that of near-bottom seawater; when the sand content is low and the water
content is high, the sound velocity in sediments is lower than that of near-bottom seawater. Sand content and water
content may be the primary factors determining whether sediment sound velocity is greater or less than that of near-
bottom seawater. At the nine stations, sound speed dispersion is approximately 2% in coarser sandy sediments
(®=4.6—~4.7), but less than 1% in finer silty sediments (® =5.8~5.9). Furthermore, the sound speed ratios pre-
dicted using the Hamilton formulas for each station are 3.5% to 8% higher than the in-situ measurement results,

with all predicted values exceeding the sound speed of the near the seafloor seawater.

Key words: northern continental shelf of South China Sea; geoacoustics; in-situ measurement; mid-frequency; character-

istics of sound speed
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