Journal of the Korean Society of Marine Engineering, Vol. 38, No. 3 pp. 333~341, 2014 ISSN 2234-7925 Print
http://dx.doi.org/10.5916/jkosme.2014.38.3.333 ISSN 2234-8352 Online

FTEeA EATE NS A% HAHE B98N
2Rt meA . g . 0@ . AT

(Y3459 120139 11¥€ 6Y, 9154 201449 1€ 119 |, AAgEd 120144 39 109)

AN

Physical property analysis of sediments for development of maritime archaeological
survey technigues
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Abstract: Since distribution and preservation of cultural artifacts in the submarine sediments are directly affected
by not only ocean currents and tides, but also their composition, it is very important to investigate geological
characteristics of sediments and ocean-sediment interactions for maritime archaeological survey. Physical properties
of submarine sediments, which are collected by grab sampler and vibro-corer, are analyzed in order to investigate
effects of submarine environment on development of maritime archaeological survey techniques. Result of physical
property analysis showed that bulk density, shear strength, and magnetic susceptibility increase with depth, while
water contents and porosity decrease with depth. Since the magnetic susceptibility of bedrock is about 40 times
that of submarine sediments, it might impact greatly on the response of magnetic survey. Physical properties of
sediments with depth and sediment classification by Folk’s ternary diagram indicate that submarine sediment
mainly consists of silt, and cultural artifacts can not penetrate no deeper than 1.5 m in sediments.
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Figure 1: Location map of the study area
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Figure 2: Geological map (KIGAM) of the
study area
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Figure 3: Vibro coring and grab sampling

positions in the study area
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Table 2: Bulk densities of sediments

Sample Depth (cm) Bulk density (g/cm)
0 1.63
VCO01 50 1.86
100 1.78
0 1.69
50 1.70
VC02 100 1.67
150 1.74
200 1.80
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Table 3: Ultrasonic velocities and acoustic im-
pedances of sediments

8 Acoustic

Sample |Depth (cm)| Velocity (km/s) impedance
0 151 2.46
VC01 50 1.74 3.24
100 1.68 3.00
0 1.56 2.64
50 1.65 2.81
VC02 100 157 2.62
150 1.65 2.87
200 171 3.08
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Table 4: Water contents and porosities of sediments Table 5: Shear strengths of sediments
Depth | Water content Porosity Sample Depth (cm Shear strength (kPa
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(cm) (%) (%) 0 2.19
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Table 7: Compositions of sediments

Depth Sand Silt Cla
sample | "o | on) | o | ()
0 9.27 71.54 19.19
VCO01 50 10.18 69.12 20.20
100 8.41 69.26 22.33
0 13.43 65.75 20.82
50 6.21 75.59 17.20
100 4.95 76.08 18.97
Veoz 150 4.86 77.27 17.87
200 4.47 70.99 24.54
250 4.50 71.11 24.39
Gl 0.94 91.03 8.03
G2 2.42 88.36 9.22
G3 seafloor 5.10 86.80 8.10
G4 4,90 80.74 14.36
G5 7.00 86.43 6.57
G6 3.31 86.53 10.16
Sand
‘ afﬂff’" - I|’;l n'. \\\
:@t oL E N
/ Lo\
‘IJT-"; ] / M "- Taz
(,1..15 z P— 1z Silt

(b)

Figure 4: Ternary diagram of sediments: (a)

Vibro coring samples and (b) Grab samples
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Table 8: Statistical analyses of sediments

Dep. | Avg.
Sample (cny | (zn)

0 |21.28| 144 0.602 1.029
VCO01 | 50 |20.54| 1.77 0.625 0.242

Sorting| Skewness | Kurtosis

Weathered
el

100 [1822| 131 | 0590 | 1283 DL AT Rl

0 [2322| 177 0.696 0.381
50 |20.59| 0.95 0.409 1.950
100 | 18.65| 0.95 0.409 1.951

Figure 5: A parametric SBP seismic section
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Figure 6: Variation of physical properties with depth
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