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Discussion on geophysical methods applied
to investigation of coral island and reef
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(1. Navy Institute of Engineering Design & Research, Beijing 100070, China;
2. Fujian Provincial Institute of Architectural Design & Research, Fuzhou 350001, China)

Abstract: The thesis summaries China’s recent situations of geophysical prospecting in coral island and reef. Combined with the
In-situ borehole test, three regular geophysical methods are adopted in the investigation of a coral island; their applicabilities and
results are specified. It is shown that the active surface wave(ASW) and marine seismic reflection(MSR) can achieve satisfactory
results; but the resistivity method is not suitable for coral island and reef. Apparent velocity profiling of ASW method figures out the
geological stratigraphic sequence of coral clastic deposit and underlying reef limestone. MSR does well in the distinguishing the
deposit interface of outer reef flat, seaward slope, offshore and discovers the unsymmetrical structure of sea bottom, deposit between
the northeast and southwest survey line, which is probably related with the marine hydrodynamics in the coral growth and
development. In-situ borehole test showes that the loose coral clastic sediments has little difference in electric resistivity with the reef
limestone; therefore the resistivity method is overall not suitable for the geotechnical profiling for the reason of the same order of
magnitude in electrical resistivity.
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Fig.1 Sketch of engineering geological section of coral island and reef
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Fig.2 Borehole in-situ test results
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Table 1 Typical borehole in-situ test results
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Fig.3 Coral reef face belt division
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Fig.4 Resistivity raw data and inversion results in internal reef flat (unit: Q - m)
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Fig.7 Apparent surface wave velocity along the coral sand island

12 ¥/ (m/s)
140

|E200
-260
-320
380
440
500
560
620
680

100 120 140 160 178.18 *

P x /m

B8 W e T AL Rk B T I (PR pES)
Fig.8 Apparent surface wave velocity along the intertidal belt(present of beachrock)

T HEACE IHRR— M 20 m BT, fE3:3)
PRI A R RS B P, MR, 1:3)
PRI R R I A
4.3 KIBBREHE RS

(1) HbRE SR 57

KA RS SRR R A CAE 2D 10
PP SR T ) . IR R B MR
AR A AR Sk i 38 B A7 A BT S 2
SIS 2 R AR A, R 5 Tl I 22 B AT
RIORP A BBOFIC R B FE A, I AT R
SRR AR (I 2SR R HE T . N A3 . ARV AR
PRSI A X 8 S S8 70, e BCR Y 24 3817
HLZ, SEIFIPER 1 m, VR B K
I PRI RE PR S TR, EAAE 400~
2 000 Hz, MiaiiAid, REFEMDL, BEsEt, Ik

PRRFPELE, ORREEE RS MO R AT M, RS
A4 ST R o Y et 2 T s A
HENRUEMT 1.5 s FEh—Ik, TARMTTE 2 95 2240,
A i CBUE 10 L L.

VIS B VE SRR E NS € Ry ISR [ ARG Wi
AR AR A S R LT L KR
MBI WU BREORSEE, AT RELREF
TEE RIS, RIS B R T ade MR P
o7 VB IS 5 i) e AN ] HEURE B s BEAT T AN,
DRIHER I vHE CDP & i Js 2, RN dT Tk B A
1R s AN ) SR R A S AT
B, SR 1 m R TG E

(2) M7= S R AR

M7= S SPEAE By AR R B SR BEA, R A
BBy ARACTT [0 ATV R 7 i 1) 2 2 M B BE R



688 = +

Vi 2% 2014 4F

B9 g G [ 3000 2 10 e s S i 1) 5 T )
T 48 S B T AMEERE S iR S BT B ITEAS,
HMERER 89 m, BE 106.5m, HEEZN 8.3° 5 [
e 14.4 m, 95 29.0 m, = AR - 10.3~24.7 m,
WREREBE, BEREZIN 46° 5 MHESAMAKIE T G1R
PR, BRI — B2 100 m RBYRHE AL, 3L
SHBAR TR — 41.5~50.3 m 2 [A], %G KA
FEAN 8 km A WL BARAY o KRS T b J2 ) A Al s b,
KIE T 2 R PP TR T, SR 2 A
70 ms F1 80 ms P, Ak FPIRZ IS8, 41
RGBS D R AR

P 10 g AR b 100 28 £y b R s S5 3t s D) ) 1 o
AT, AMEERE. mEEC S BT 6 B, H
PRI SR AR, 1 e MR 58
JEK, 641 280 m, =FEAN 0~14.7 m, BELN
51°, %%, MMM 159 m, 38 74.5m, mFEAR
WAE - 14.7~30.6 m, JEELE, BEHELN 21° ;
AN K PRI A 2 GRS, TS

AN 1200 m KR B R0 A — 30.6~128.3 m,
PN 7.5° , XM IBKIRZ W, &
ANIK A SRR, R G IS DRI EA, 3L
RH TR G A .

XL [R]/ ms

100

200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100
P x /m

B9 Th R i 2 M 3R J S A ) ) T

Fig.9 Marine seicmic reflection profiling along the southwest line
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Fig.10 Marine seicmic reflection profiling along the northeast line
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