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Seismic reflection survey in a tidal flat: A case study for the Mineopo area

Hyeong-Tae Jou", Han-Joon Kim" , Gwang-Hoon Lee”, Dong-Lim Choi”, Min-Ji Kim® and
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Abstract: A shallow high-resolution seismic reflection survey was carried out at the Mineopo
tidal flat on the western coast of Korea. The purpose of the survey was to investigate shallow
sedimentary structure of the tidal flat associated with the recent sea level change. A total of 795
shots were generated at 1 m interval from a 5-kg hammer source and recorded on 48 channels
of 100 Hz geophones along two mutually perpendicular profiles. The water-saturated ground
condition resulted in suppressed ground rolls by significantly decreasing rigidity. In addition,
seismic velocities over 1500 m/s provided easy segregation of reflected arrivals from lower
velocity noise. As a consequence, seismic sections were created that are high in resolution and
signal to noise ratio as well. The stack sections show that the tidal flat consists of 5
sedimentary sequences above acoustic basement. Although deposition is largely characterized by
the trﬁxnsgressive sedimentary facies resulting from sea level rise, erosional surfaces are
well-resolved within the sequences.
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Z7de B2RAH} D2 Ateld Ae AT dAZA 2AZE AT HHAE
2L A FAld 23dE g AUAZE 21 HHEY FFo FHE T2 2
Z22; AGllA 2 Fegch (Hayes, 1975). elvhel AMsictd] 2ed =30 HAF: 2
Al (Holocene) 3|5 53 tEo] Aoz vuy Fe 7|Ed 259 FF
FaFIRen, 2 o] EZAo]A (pre-Holocene) H A< RAFoz W1 QUoy Ad
18,0001 d 04 15,0000 Mo} vixet W3try] Fet AV, 3 FHS R ItE hF5E 9
ede @ s oty oF 150 mo JAReH, I F IHFELe wM2A Festey o
700033 o] FRHE A F53HUT (Zhao et al, 1985). o]s} L 5w WFL =
Aaetel] LEd 23] FAHRAHN E JFS vHoH, FAHAC o FaI AgnE
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At 230 HHF dsiMe 23U HHE 23 HAFEE S HAHAY
£ 793 A (Lim, 2001; Kim et al, 1999; Shin, 1998), @A Z7tth HHZ 9 X7 4
(Frey et al, 1989) 5 4 W2 77t Jov AFAE] AANH 45 o] &3 W] o
FEold, APH AFez dAd S FAl T AFEIRAE 7122 e d7= W
T Aol Aot (FHd vk, 1992).

20 HHT2E AFE AEH BAS] FAHoE B4 AshNE wsly B
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gAtel] AMEE FHle) B4 2 gAl EAAHSFEL Table 19] 7lAEo] ok gFaid
NEZXE AHEE DAS-1 System @A) o] ¢F 3-4th7t & Fo Ue AAHHA A0
ojtt. AL E (geophone)2 K AR u3F FAbe] BWo] o] 100 Hz AEQ
GeopspaceAl9] GS-1005 AM&-3tHTh o] ARES A 2 £ AGdA A& 7Hsdle
E AAY w4 Alo]2AQ Marsh Case PC-901&0] FHA)AH AL&3lH T}



69

A
(=1

ZXE (2002. 9. 25) p. 67-84.

SIRXINSCUEAEE M4 S
37°N

-37°55'

=

.4

Reclaimed Area ¢
)

-

- 3750

12615

126°E 12610
(@)

3655

38°54'

126M17 12618

12615 126*1¢’
(b)

Fig. 1. Location map of (a) the study area and (b) the survey lines.
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Table 1. Acquisition parameters in this study.

Energy Source

5 kg sledge hammer on a metal plate
Recorder

DAS-1 system (OYO Co.)
Receiver

100 Hz geophone in marsh case
Survey Layout

Shooting method End-on
Vertical stack 2 stacks
Minimum offset 1m
Shot interval I m
Geophone interval I m
Number of channels 48

B0 S¥o2E of 5 kg9 ©AME WA (sledge hammen)E AME-3ATh o8& FAF
€ 227 e e £9 439 FA Fu5se X9 gAME platee}o] couplingd] whet
=2 X vF g 70-200 Hz7} Bt} (Steeples, 1997). o] @Al = AEe W Ud 2y
(muddy sand)o| 4] ©A}R plate®] couplinge] Zo} ¢F 200-250 Hz & E4Fa4E e 4
9ol 71EHIUY.

Fig. 20 oWl @Ate) A2 85 A2 A¥Hoz dehch 1N BE A
Y ALE % 29 Wd YL 292 AY Pl FI ALEL 1 S HAshE
“End-On Spread” W4 A}§8HATh Axt) FENE Fol7] 98l @ shot F 2 WY 77

ES 83 2 7158 RAsd AL A2ES £ 2E Zolen SR, 48 A)
d-& 71E34 . Roll-along switchE A1-8-3}< 9} layoutoll A 24 shote] 7|5 & 4& ¢
+ 24709 AEL KV YRR BAPE A

DAS-1 59 @43} A= 718 3w A7 W A A6 B 2
W Fulz BE71E AT AA F4 POz FLIt BD Asstn 24 Ao 3§
shol gt AW BAE ABSFROH, £ 551 shoto) ARE HSHATH AN FAY
o] &3 460 m Al A 90° WFor HAFHAES Ao, T W FAhu
2 % 244 shotd] ABE FS3Uch 7S AHE 250 ms2 9 B 2lo]¢d 100-200 m
AR A}TEI 28 GEHES AT AEY AL 0125 ms 2 Agen, of A
28 Uol|AAE 347} 4 kizol SlRHol, HEe 84 VAR 459 FusuH
wms) WEYA Belobd Gliasing)o] 47174 B FED Fol APV
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dol e EE Colorado t8tal CWP (Center for Wave Phenomena)o| A 74t F
AT 2o SU (Seismic Unix)E =2 o]€3la sy, AXraAs Hsxzs W
Q] GeovectewrE HZF Zgadog WE3Hth oW AaAde FHHL IF AHFF &
NEFHo g HEsPon, FF SAEA 2 AEAGY E4E s sl A He
AFES AAEAT Table 29 ol szl AAE Jepilen, 2 F3gd et &
<34 t33 2o
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Fig. 2. The schematic diagram showing the layout of the acquisition system. The photos were
taken during the survey.
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Table 2. Data processing flow.

Data reformat (from SEG-2 to SU-format)
Gain recovery

Geometry and trace edit

Bandpass filtering: 100-120-700-730 Hz
Sorting to CMP Gather

Trace normalization

Velocity analysis

NMO correction with stretch mute

Stack

AGC Scaling

1) ¢35y A8

HA BN FHEE SEG2 T AEE SUS XU WIS LH, ARAd
e AF i BAS 98 Azt wel d¥doz Frhdte o5 FE HE3ATH
Fig. 329] th¥EZ <l 233 3 }E AGC (Automatic Gain Control)ZS &3] Jel ). o]
715 A, ¥AHE dolm FAF FARA] ditd oz vehde HdEls 2 3719 (air
wave)7} Holx glow, :Fue] 2z Few Jehds E 5 At ol=d &Y AA
£ 98 =AM F34= [100, 120, 700, 730] Hz HIFA+-HEH S HEAZHT (Fig. 3b).

Fig. 3b9] g5 eAe g3 Sdads Agek Aozt e B 7HA Folg 3ol
dAPT A s HE WAIAEI) 1500 mvs B2 ZL 1 oo £5E Holi gtk
& BB &4 vld FddAe &xo nlE] 43s] EoH, ol £
A9 EHFo] Eo 93] AE3}E 1 (saturated) THHZ (compacted)

e LR HMEY. E sy EAL B FL FHF T 93 AEY
of Hg] 433 nFue] 7|5 & Holx °‘°Uﬂ1, Az Fust 433 wue Hol
o] gAd & HAHe o Fue A ARH A F el couplingell whet
(Steeples, 1997), ©]¥H TA}A] 7)!3‘-4 Edo] 2 YA 2 (muddy sand)
2 5101 ol A H AR couplinge]l FHRE d© 7IAdt}. AA /=
T oF 200-250 Hz A=2 SAEAA EEHE 289 YukzQl

(Steeples, 1997, FF= 9, 19992}t 423 Erhal £ 4 Aok §4 BAAE dub3 o
2 F7199} ground rollel] 2% Fgo] AZt3 FAE wAsY, o]o AAE 43 L& =
S J)&ojob gty ey o] Aol E& o7l 100 m Weloln
m/s ©]AFe] é':E_g_ 2= HAZAZE AR Jonzg o FLE) /\li of sk 7rAdol 1
g AZ3tA &tk Fig. 3b o el vhel o] ground roll®] B o] WhAMAl G o) dHute
Jew F7Fe} &E (340 m/s)7t AstelA Lep WAlme] & e} Xpolrh gol ye #
AZ & FFo2 A&3A gevh. geA o ABEAHIAAME ol FLAAE sl
fk filtering 52 EOE 7IHE A{I}A &Rtk @A 271AE 1, 2, 3 T2 LA
FFoZ Frgo vl AR WA Z e WFo] YF v tste] AASA
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A3t o] Zk Egolad FoE FAH wel Aujdd TAH FAFARY Hd F
IE (foldye 247} €ETh.

T4 BT et e dAE Efola FoA dAAISI =@dtr] oA
2 Z-9 383 guided wave 5ol 93 Aetd 5L wkAlAIZE =
StEZ (Yilmaz, 1987) &% HE=Z AAsI= Aol EFolth. AT FEY
7] 918} Fig. 4a-4dol FAHHAFT 630, 650, 670, 1T T 6909] A8E JHT
2 Yelidoh 2ol BY, X Eote) A WA wAMH] % A3 H AF
63091 AR ol B Ao} 650, 670, 690 A& &%ﬁl BEodHe Aol B
Aol A dutH oz AMEE = R FEE HEAZY A% olge A A5 wsit 2
o] AAF 7HeAo]l BoeB=E ol A7 HYAAM= 94T FET #331x @it 1 il
NMO (normal moveout) EAA] A de] Ego]x ol o3 HFu FH& HA37] 9
3 o] FEWS HEAZH

O oo ml
18 do

OEL‘;_]‘[UIO
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E A

for 2
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EF o)W |AMA e AR Go] Eael Wyl olF F& 20U AHelr] Wi A
HAL #3y5A Lsith
3) £ 84, FF ¢ Fx2RA

S E84E A3 MA I AYE HEE F Us A £EE NMO BEA, 88 =
T (brute stack)S FIAT 25 FFT S E2HL A FIAEE AMEEHY, o]
& 2FF AAweEx diFHA shde] shsdtth Figo sol 1600 m/se) “3& = (constant

velocity) 2 NMO EAAIZ ©5 FFstd @& 25 @ES bt S84 9%
ALY SEHEE AMESA ghol XFo tEHAR Ro] Hole Az E] BEHI gle
U Akl Bz 2 veva gl
EERNE A% ¢ 2HEPL msEEE 1300 m/s oA 3000 m/s 7hA] HSIAIA Tt
A semblance & T AMHUT SEEAL 25 mo] AR HAFHeH, SR8
Mol o]Fof AR Aol HeXMe AHT THHANNY £=g B8] ARSI
Fig. 6a, 6boll ¥4l g A2n TAFUE 7000049 43 A5 R &= 2HEHS
27t Yehi ATk Fig. 6a9] T3 AR wbA} 434 AHE FxPAA Fig. 6b2 &
= 2AEGAA Y FFEEE A=A
AZ gE 24 (9537 BA)E AT e THH AR # EYoAES 97
&= Bl

7] (zero offset) A5 2 WIA|7|&= FAH o] NMOEARoth £ B A T3 ms £EE
AtolHIE Q] Al z}olof] 2)FF F4) ”é}:ﬂ'ﬁ‘j‘% FHPo 2 A & FEAE £57T HH, 9
E£5E NMO HAo} o]&3Th NMO HAA o|RREZ HEAA IAZ Edolxe Ed

ol olgHFE LABIAT. NMO EA ¥ A A2 HId I A5E FHIA
Az Feul7E 4" S35 B (stack section)S QAT

Fig. 7a, b0l 34 A-A'  B-B'd g HF FFIAS 242 JehH)ITh Fig 59 =
TR Ze vusEd, JEAG Aot SRR 3] A Y] ¥l B8 FF
°] YEII S ¢ F I =4 Fig. 7adlA FAH HIE 871U Fig. 7bY FAHE WA

3 15390 &4 A-A'9 4 B-B7F IAEE Heolth AA'Y 71 Z4F B-B'Y HE =4
2 nAHAAN F FREHY 7150 g HEEA AHH, FH9 VEHAE F& I
TS BT o A & AHA Y AXMEFET} o4 AEPeS ¢+ A
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Fig. 4. The CDP gather at CDP no. (a) 630, (b) 650, (c) 670, and (d) 690. Note that first
reflected arrivals and direct arrivals are gradually separated as the CDP number
increases.
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4. AN

SA A-A Z BB Wete), FREH thE) AAT |4 DL Fig 8, bl A7 1
ERSITE 5 JRe) gAlul ZA oA reflector terminationS AR & SF7INEY (acoustic
basement) #18] HAZF S F 5 /MY F (1-52F FE3 ATt Reflector termination 4 &=
= HFo] A A=A ARG AVIE el Aoz SdASAREg BT B T
g 7 Ae 7 Fag FAoIh

5718 Fo] BF BAEEHE= X A-AY BAF Mol BME EoA downlapE EolH
Yetde 3 12 v wintZd A 5350 48 AXE Bk a8y olRe F49
ARE Hopa wrzAZE AAE7) Ao HRAZK, & 49 FMZ S f4E =HF
0] M3 FEHHWA 22 Aoy EE Z49 EFZE SN Y8 HHE IANG
HHA Y £ BES 4o Nt2A27) qEejgn AZEd. F 29 A$ F 39 AR A
A Aol EeEd FA WE Wl onlapHAA B9 RLEA F 39 AR HA HE A
g ] 7 o|Fol Fwo] AeswiM HAHoE HAY Aoz HHEY. F 3
< 24 BE EY F 49 AR 2AT W) onlapH W HAEEH = 27t = 399 HEE &
23 FAEY. & slgd dey @4 331 AcE sddd. a1y gRHos I
T2 o] ntHEA HAH HAHo] wEHE ¥ FFE HY F Yg Rolth
T 4c SO A-AdA F 59 AR FA W onlapHAA B Aoz BAY U F 4
7b onlap®= FEE ALshd HARE F 59 ¥ AAH] FASA YA gtk F

= = 2 7

T 5 FA "oz HAHZ £5E 1,500 misE 7HEEHE XNFHozRE Hu oF
15 mo} Zolox Jehdtt. &9 AFNA= ARHOZRE 71 9

FARHE 150008 AolA 18,0008 Aol AW HZ<9 W3tz F<tl s
mo|d 317 (Suk, 1989; Min, 1994) RL ol FAQE zolgdtn HAsn Yot = Yyt
2 ol2jg 2 A o]3le] HEFL E2A o] (pre-Holocene)oll FAE Rolw I
g A d7tA9 HAHFE E2ZA0 42 Aoz sAdt & F 2 9} 39

2 2 #7F0] AlFRE E24] (Holocene) AAIOIM, & 1 & 2& 2 o]%d HF
2 gAY,

Z+ 9 HAEAS Y E437] 93 sl Fig 8o HAE FAHWUE 659 A
el A Vibro-corings AA5H coreE AMHIP LW, Fig. 9o 2 A AL 8¢ &5 4
3 A JeERAC} core AN S AHEH AwFHo g AR E fine sand7t $AEH 3}
F2 7MA mud Fo] vetdi ok o714 53] %9 mud Fo] EUE 480 cm I F
9] ZolFH soil Fo] eI Sl Zo| #FAATh o] soilFe F7] Tl =EHJYE F
FEZ FAHFAES A dEAHQ Aoz o AAN &4 ZAZ 88 ¢ & Utk
Table 3o YEFH coredll thd HFFHA HAHE SAHS AHEY, core 20| 480 cmE A A
2 A5 4 3R] §4E, bulk density, void ration §2] gtol w$ o7l H& & & Ao
o] A EZA A A A9 AAWolgte AMdS JAST Yotk
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Table 3. Physical properties of the sediment column of the core taken at CDP no. 659 in Fig. 8.

Water Content Bulk Density Void Ration Porosity

Sample Number

Wit | Wiy X100 (g/cm®) (%)
core 2 210cm 27.83 1.96 0.73 42.26
225cm 29.74 1.93 0.78 43.89
240cm 59.33 1.66 1.56 60.94
255cm 31.35 191 0.82 4519
270cm 34.89 1.87 0.92 47.85
285cm 47.05 175 1.24 55.31
300cm 56.89 1.68 1.50 59.94
315cm 41.13 1.80 1.08 51.96
330cm 26.67 1.98 0.70 41.23
345cm 36.07 1.86 0.95 48.68
360cm 43.13 1.7 113 53.15
375cm 42.73 1.79 112 52.91
390cm 41.55 1.80 1.09 52.21
405cm 40.87 1.81 1.07 51.80
420cm 41.98 1.80 1.10 52.48
435cm 4352 178 114 53.37
450cm 42.03 1.80 111 52.50
465cm 41.46 1.80 1.09 52.16
480cm 18.17 2.12 048 32.34
495cm 16.37 2.15 043 30.09
510cm 18.19 2.12 ' 048 32.35
525cm 1521 2.18 0.40 28.57
540cm 18.22 212 0.48 32.39
555cm 17.43 213 0.46 31.43
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