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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

A= 1=}
4. B4 B4 U
& olgsol AUE, e,
5, A9 E, 289 &5 gIxE 9 JdEEA

= =
2 Fasgt Ba0 A8E HHE B4, 3
_‘I_:’—r

%

Lu:{o

54 SHoR £F QuEs A
o1F AbEStO] oA F-E A ik 712
AnE B, oA BE P 274

5 & BHAES 429 Ao Yu £ =43}
o] A& AHUEE 2 (P& T}

_ w{l_w(l l

P=" 1)

A7, pi= AAEE, w, i ARTFAREA S

Journal of the Korean Society of Marine Engineering, Vol. 38, No. 3, 2014. 3 335



AY), w, = A9H

= 4d ddd A

A, V-

Aol .
Table 1: Physical properties of sediments to be
analyzed.
Physical No. of
property Sample type Samples Usage
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Densit samples 8 impedance
Yy (vCo1, VvC02) Preservability of artifacts
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Visl;rr%pclgger Strength off :gduced
Magnetic magnetic fie
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Rock sample survey
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composition P environment/ Sediment
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distribution Gr(aé)oiirgg)les Acoustic transmission
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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
VCO02 100 1.67
150 1.74
200 1.80
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Table 3: Ultrasonic velocities and acoustic im-
pedances of sediments

. 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
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Table 5: Shear strengths of sediments

Sample D(%E]);h Water( 0/c;;)ntent Po(roc/zs)ity
0 58.3 59.9
VCO1 50 335 46.7
100 38.2 49.2
0 50.0 56.4
50 55.5 60.8
100 54.8 59.2
VCO02
150 49.7 57.7
200 35.8 476
250 334 45.6
vcoH 74- 50 cm oltoll A FHrEgol wE
T AAE E1E  Jdom, vCo2e] A5 ol
50 cm 9F 150 cm F-2ell A E A Fe] AAE 11E
T AUtk
VCO019] &5 46.7-59.9 %<] 9IS HolH,
VCo2el TS5 456~60.8% ¢ WS Holth
Zdolo & F5F HIE dAAoR s W
3ol fAFSE AEES HATh(Table 4).
53 Zi0J0f ME ™MTHATol 5t
VC019] A E W= 219~14.2k% o)L, 2
o7} ZoA4E HAAErt FUbsle AEE B
elt}. Zlo] 50 cem HZoA] ATAE xfolo] mE
B4 AAE & 5 drh ves] Hw
= ¥l 6.56~109.36 kPa o], Zlo] 150 cm ©]/gol]
A FASHA F7rste] FEe HAF] AAE B
o]aL ltH(Table 5). AW =7} Z1o] 150 cm o] ol
M= JFA 18] Wil FEhEe] Al
& A== 150 cn oW = sekE)
5.4 Zlolof wE Xt Hat

Ziolo] wE tixH& Fke] W3tE Table 69 UhE}
WAt vC019] thA&-8 75x10°~352x10° cgs2] 3k
S Holm, zlo] 50cm oA HujghS yERd
T} VC029] thAHES 64x10°~182x10° cgs 743 H.
o, zlo] 200 cm o]t A FABHA F7FakaL 9l
=3

Journal of the Korean Society of Marine Engineering, Vol. 38, No. 3, 2014. 3

Sample Depth (cm) Shear strength (kPa)

0 2.19

VCO01 50 12.46

100 14.21

0 7.65

50 6.56

100 6.56

Ve 150 7.21

200 54.68

250 109.36
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Table 6: Magnetic susceptibilites of sediments and a
rock

Magnetic susceptibili
Sample Depth (cm) g (cg9) UL
0 75x10°®
VCO1 50 352x10°
100 96x10°®
0 80x10°®
50 84x10®
100 72x10°
Ve 150 64x10®
200 120x10°
250 182x10°
Rock sample 3,973x10°®
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Table 7: Compositions of sediments

Depth Sand Silt Clay
Sale | em | e | o0 | )
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
Ve 150 4.86 77.27 17.87
200 4.47 70.99 2454
250 4.50 7111 24.39
Gl 0.94 91.03 8.03
G2 242 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
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Figure 4: Ternary diagram of sediments: (a)
Vibro coring samples and (b) Grab samples
38, No. 3, 2014. 3 339



Table 8: Statistical analyses of sediments

Sample l(Dfmp)' '?/Z%
0 |21.28| 144 0.602 1.029
VCO01 | 50 |20.54| 1.77 0.625 0.242
100 [18.22| 1.31 0.590 1.283

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

Sorting| Skewness | Kurtosis

Weatl
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R

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