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Fig.1 3D topographic map of seawater depth by multi-beam measurement in Lingding Sea
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Table 1 Concentration table of heavy metals in submarine sediments of southern Neilingding Island (10 °)

Fe FEM S Cu Pb Zn Cr As Cd Hg
1 NDI 55.6 41.6 152 116 20.80 0.11 0.17
2 ND2 37.5 57.0 130 90.6 24.04 0.12 0.19
3 ND3 54.1 55.6 165 120 28.15 0.21 0.22
4 ND5 45.0 41.7 123 102 34.27 0.38 0.30
5 ND9 16.6 30.9 98. 76.8 20.74 0.047 0.14
6 ND11 33.2 54.8 138 83.9 19.59 0.091 0.16
7 ND14 46.3 54.0 152 83.5 22.14 0.22 0.15
8 ND16 49.5 59.2 158 84.6 29.96 0.23 0.26
9 ND18 23.5 48.7 102 53.7 20.01 0.10 0.16
10 ND19 44.7 116 237 116 19.63 0.29 0.14
11 ND22 30.3 55.1 113 62.9 19.47 0.12 0.19
12 ND24 14.53 0.73 0.31
13 ND25 45.5 56.5 163 110 23.62 0.13 0.12
14 ND27 37.3 42.8 127 103 28.20 0.17 0.18
15 ND32 57.7 48.6 119 115 32.08 0.26 0.32
16 ND33 25.3 40.7 80.5 77.5 5.54 0.061 0.045
17 ND35 66.5 76.3 200 99.8 35.58 0.21 0.38
18 ND37 51.8 53.9 129 92.6 23.77 0.27 0.17
19 ND39 45.9 57.3 128 90.3 18.79 0.19 0.14
20 ND45 47.7 63.5 154 88.6 19.50 0.053 0.19
21 ND47 59.3 71.4 179 92.1 28.58 0.52 0.25
22 ND50 35.5 52.9 120 73.1 14.11 0.17 0.14
23 ND51 27.1 46.6 95.6 68.8 16.05 0.17 0.014
24 ND52a 20.9 44.3 91.9 56.8 11.55 0.12 0.083
25 ND54 15.4 36.0 64.3 54.7 16.21 0.25 0.14
26 ND55 27.8 48.2 110 70.7 13.98 0.10 0.098
27 ND57 43.4 47.5 114 81.9 18.94 0.038 0.15
28 ND60 21.4 39.3 75.9 65.4 11.19 0.13 0.09
o 4 R 0.5 0.02 0.010
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Table 2 Integrated table of engineering geological divisions of survey area
T A TR T X TR I X TREHER I X
X NI/ NVKERIE R 3.1 m, i Kok
s , - SN S RIEHN 2.4 m, iz
B RARAVKIRED 14 m RO 25,0 WD 270 me ARk PRI 2 R LR
B me TN 1 S0% AU 14.37% (i BRI GRIRECR P (PO D e
i FARALH B 1.97%. LA M Ty L S e T
e S S g v o TV AR, AR R EA .
i USRI AT R 0. 19%0, HFRM MW WP
i I etk EH
I ARDKHFIRR BB R IR IR+ R AR RE R W, ARXIEIRERE LA Wk,
Bt iR w e I eTR WU e iR b
B RN RIR PRSI E AR o e SRR R T SR T 3R S A
it o " A s HIRBRSEMIX) ESINE FHIOUERERSERHIX) |
g SRR CCRAIBRIC) RSV IR TIRE o py i v A SR R R R
& PEH R A5 P 004 A5 B PR 0 it o o MEPRIREL R LR =i WIS
2k TR KR AT M I 5 MG T A A BRSSO A NI 8 M L 3
i ’ W L KT R ArAlGE R K TR
DF T w0 =85.9% ~102.6% ,p, (DFlE:w =85.7% ~111.0% ,p,
(DL :w =85.7% ~98.8%, pg =1.46 ~1.55  _1 41 ~1.54 g/em’,e=1.490 ~ =1.39 ~1.57 g/em’,e =2.117 ~
o/em’ e =2.153 ~2.499 YRPESERL 14.9 ~22.0,  2.736,MBPEIER16.3 ~21. 1, itk 2.861, k8% 9.3 ~24. 3, itk
WSS 2,75 ~3.99,a, =1.56 ~2.49 MPa~', 454(3.26 ~4.04,a, =1.19~2.80 45%(2.88 ~6.37,a, =1.39 ~3.38
JEARER 1,41 ~2.13 MPa, 335 /3 3.6 ~ 11.3  MPa~! JEGfE+Ht 1.19 ~2.37 MPa, MPa~!  JE45#iHt 1.33 ~5.54 MPa,
KPa, s, =6.6 ~7.5 kPa, (IS AGRZR ) 15.5 ~ B 0.3 ~11.3 kPa, BEESR 2.45°  Fh3E 11 3.6 ~ 13. 4 KPa, JE5 2 £
32.3 kPa ~11.10°, s, =3.0 ~7.2 kPa, 4%  2.42° ~6.80°, 5,4 =3.8 ~5.7 kPa,
EAGKES] 21,9 ~25.1 kPa MR B A AL ) 15.5 ~32.3 kPa
QIR w0 =56. 1% ~T9.7% p, =  (Ie:w=78.3% ~82.4% ,p, =
U0 =61.2% ~83.7% , py =1.48 ~1.68 132 N%-l;(;b;/;m3’9=l-487li 1.58 ”jlt-*62tgm3’e=1-945¥;
s ~ e ~ 2,216, W45 %010.4 ~20. 7, 7 PE 2.040, +oki LT 1. 945 ~2.70, %
?”%ﬁ}a’;&‘; '45894 5 27'7299’%&?75;&19; Mlljgf’ S8 2.50 ~4.75,a, =1.07 ~1.82  PEFSHC13.3 ~ 14,9, PEHE %03, 44
W . o sy =Y. -4 a -, e _ -
E:%‘ﬁ;“ﬁl 49 ~4.28 MPa, B % /1 1.6 ~16.5 MPa”!, JE 4 B¢ 137 < 2,76 ~4.12,0, =0.86 ~ 1.49 MPa ™1,
ﬁ% e ;’;;:;ﬁ] S e 1l 03; s il e MPaEEEJI3.5 -18.6 KPa FElE  JEZHURL1.98 ~3.53 MPa F% )
b a’f'ﬂ‘ﬂ SrE AR Sar T DT D 0 420 ~8.70°, sy =6.5 ~7.5  13.4 ~14.6 kPa, FE4Efl 2. 42° ~
% kPa, 08 B AR, /1 29. 1 ~45.6 kPa KPa, OB BE A TR AL ) 25.1 ~32.3  5.09°, 5,4 =6.2 ~8.3 kPa, fHU 5t
2 kPa ATK# 1251 ~45.6 kPa
% (3T w0 =27. 6% ~49.5% ,p,

(ISt 1w =48.3% ~54.1% ,py =1.56 ~1.72
g/em’ e =1.349 ~ 1. 647 SAPEIER 7.4 ~11.1,
IS H02.84 ~4.64 a, =0.83 ~1.24 MPa™',
FEZEM R 1.97 ~2.87 MPa, 2% 41 5.8 ~13.4
kPa, EEJEff) 2.42° ~ 14.90°, s, =8.7 kPa, i
TIATR# )] 42.3 kPa

=1.74 ~1.98 g/em® ,e =0.701 ~
1.303, ¥ 4540 5.8 ~ 8.5, P45
$1.52 ~5.93,a, =0.44 ~0.77
MPa ™! | [E4ifsifg 2.99 ~3. 87 MPa,
Fi110.4 ~5.6 kPa, JEEHEf 2. 55°
~10. 70°, (R BY AR Sy 5201
kPa

BIRIIRT 0 =51.0% ,p, =1.74
g/em® e =1.30, ¥ ¥E45 %16.6, Wik
PEE%5.20,a, =0.83 MPa™', J&
ik 2.78 MPa, %65 )1 7.5 kPa,
FEHES 6. 40°

@WMIRIRT :w =41.3% ~57.3% ,p, = 1. 68 ~
1.74 g/cm® e =1.249 ~ 1. 528  ¥APEFSHL 7. 4 ~
10.1, Witk 4§ %0 3.3 ~5.49,a, =0.62 ~ 1. 03
MPa ™! R4t 2.45 ~3.63 MPa, &% /15.6 ~
18.6 kPa,FE48 £ 5. 06° ~7.00°, s, =8.8 kPa,
WY AKEE ) 52. 1 kPa

Hw FRIRGIKEE, % e RIRILBRLL g FRIREIE &/ em’ sa, T HEGERELMPa ™" 5 s, WAL T FARBUBT IR IE, kPass 0 L) T F 4R

PUoy IR kPa,

2.3.2 REBIFRBEREZHELSISIORNE

A 3 25 P R A DR A7
B T A I I P, e, SO (E
P (KA FHT) P, (RIZVIBYAE R T) A
Py (LR o fEBLEERN b 0 =R 7- /9

PV 5 B AT IASCT-34 , 15 21 A X 0 i b ot

PRI B i

(D) AERuRkLi &

WL 1850, 2 I8 — 2 BRI, BRI A I DX 3R

8k . S IRXKEERE PN
HRYAE SR B0 0 =R T 2 S 1R BT 1



24

KA BRI =R YN TR 3t R 855t o 5 9 e e o R R - 55-

AT 2N, B P=P, +P, +P, =1.540 3 +1.293 7
+0.8 =3. 634 , AP bR (2 4) AN BRI
FAT PR BT FE TR T g s e (VIR
x3 RTHEBFMRRERFLEATENE
Table 3 Integrated table of marine geological

environmental factors in Lingding Sea

- VEG X
PwET X 1K mix
KA FEHF D C C
KRR A ER T B C C
TR SR C C C
BT C C C

F4 XEREITEMIRER

Table 4 Regional environmental assessment standards

Py <l 1~2 2-~3 3~4 >4
HEBCRIT R4 WS ORISR PEER UEIGR
W EER I II I v \

(2) DX ot 25 48 0k . 513 InA A
5 AR =R PR X T B P A5 ) 52 0 22 ), )
MERFWIPER T AFEAEUE W,, HRGE A P =
WP, =W,P, + W,P, + WyPy T T3 T
B R RLE S TSSO 1,318 3, YA X A P M
SRR o S AR — BRI &
2.3.3 Rtk

BEEBRUL LAT R BRI WK B2 BE T,
B RVF TS 25 S T I, MR T334 SR Bk
VL= VE L BT PR 8 . AR 15 3 PR o o 48 2K
EQ =35,Z MG BT AR 1, EQ (611 73 A v
FAAREG o 25 BaR& T LR PEN 45 2R Al
PRYL VAT VT b B PR 05 o i A — i, R 3 I
Pbrit o E I T 2L i 2K OK B AN 2R 2 TR
W, LR A FHH T2, NGE
HE(E2),

3 RARBENXKEN A

T IS8 i 22 5% X BR VL = A Ik 7 T 236
Sl o [, AT T ARG T AR T ik TR T
NS F B i T TR AR 25 S OE 5, U T B
2R A BCRZ B AR A TR S L 1
TR TR A, HERONHT TR Be A (19 57 700 LA K
WIS Z o )RR 3 ST A R 5 T s R
(ZSIAE IR PN SN R b R R R 2 PRI o

SE T EARERAR ARFEIUH BORTE B N AT Lk
T 2R

=i
K II 7
C+C+C HRGTHUIRIE M M
n C WFHAAAE R
HH JRt
T bk Kk
ey
N w \ix | Ina
I S i
X C C+C+C -
N i B
%\- ¢ .v TIPS
I v 3 ¢
I
o
&
o
" %
o) fers
JiER B,

0 24 6 8 10km

B2 FAERXRRTFEFHERREEEITN

Fig.2 Integrated assessment of marine geological
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environmental in Lingding Sea
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Main Progress and Achievements of Coastal Marine Geological Environment
and Geological Hazard Investigation in Pearl River Delta

XIA Zhen, LIN Jin-qing, ZHENG Zhi-chang, SHI Yao-hong, MA Sheng-zhong, LIANG Kai,
CHEN Tai-hao, HUANG Xiang-qing, ZHANG Shun-zhi, PAN Yi
( Guangzhou Marine Geological Survey, Guangzhou 510760, China)

Abstract; A 1: 100000 coastal marine geological environment and geological hazard investigation was carried out
for the first time in the Pearl River Delta, one of the most important economic zone in China, basing on integrated
method of remote sensing, hydrology and hydrochemistry, comprehensive geophysical survey, geological
sampling, geological drilling, and static sounding. The chemical parameter of seawater, marine environmental
quality, hydrodynamics, topography and geomorphology, sediments, shallow stratigraphic structure, potential
geological hazards and submarine engineering geological conditions were analyzed, and the marine geological
environment was assessed and forecasted. Finally, reasonable suggestion about coastal marine development and
engineering construction were put forward.

Key words: Pearl River Estuary; marine geological environment; hazard; survey; assessment





