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Fig 1 Curveof phosphorus content in sediments changing with depth of core S22 from the north slope of
South China Sea (after 5 degree of polynomial fitting)
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Fig 2 Frequency distribution of phosphorus contents in sediments from the north slope of South China Sea
since 5000 aB .P(a)and before 5000 aB .P(b)
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PRIMARY STUDY ON PHOSPHORUS ACCUMULATION
IN SEDIMENTS AND ITS RELATION TO
ENVIRONMENTAL CHANGE OF THE NORTH SLOPE,
SOUTH CHINA SEA SINCE 50 ka BP

Wu Nengyou'” Weng Huanxin'? Zhang Xingmao'®
(1) Guangzhou Marine Geological Survey, CGS, MLR, Guangzhou 510760
(2) Department of Earth Sciences, Zhgiang University, Hangzhou 310027

Abstract: The piston core SZ2(8 .26 m in length) recovered from the north slope of South China
Sea (2903 m WD, 20°29 43 8'N, 11907 04 3'E) provide the sedimentation record snce 50 ka
BP .The phosphorus accumulation in sediments of SZ2 at the scale of 100 years and its relation
to the environmenta change of the north slope of South China Sea were discussed in the present
paper . Before 5000 a BP ., the phosphorus contentsin sediments present the gentle change with
the increase of core depth . It is showed that the inout of phosphorus from the continent to the
sea is bascally constant under the natural environmental condition . The phosphorus content
changes in different depths were in correspodence with the climatic eventsin the geological his-
tory and revealed that the phosphorus accumulation is sensitive to the climatic and environmen-
tal changes . After 5000 a BP ., the phosphorus contents in sediments showed the increasing
trend and reflected the combined result of natura process and anthropic factor .

Key words: north dope of South China Sea, deposited phosphorus, environmenta change
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DISTRIBUTION AND SIGNIFICATION OF Si AND
Al FROM LAST GLACIATION IN NORTHERN
SOUTH CHINA SEA

Li Xugjie
(Institute of Marine Environmental Geology and Engineering Geology, GMGS,
Guangzhou 510760; China Laboratory of Marine Geology, Tongji University,
Shanghai 200092, China)

Abstract: 33 samplesof seabed sediment and 1 piston core was cdlecting from southeastern Hanan Is-
land, northern South China Sea, for analysis of SO,, Al:Os, Planktonic foraminifera, 5'° 0,5 C
and C dating . The contents of SiO, decrease from the continental shell to the slope as the in-
creasing of the water depth and distance from the continent, but the distribution of A2Gs is
much complex which is highest in the outer shell to upper slope and both decreasing to coast
and deep-sea basin . The relationship between SiO: and Al-Os was variation as the change of
water depth, that was negative in water depth less than 150 m area, positive in larger than
300 m area and not clear relation in the 150 m to 300 m area . SIG:/ Al2Os in piston core S19,
collecting from the slope, were good relative with sea surface temperature (SST), caculated by
planktonic foraminiferal transfer function EP-12E, both higher in 530 stage 1 and 3, lower in
the stage 2 . It reflected on different weathering eluviation in different weather condition, so it
may be another proxy of paleoclimate in slope area .

Key words: geochemistry, Last glaciation, southeastern Hainan, Paleoclimate
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Tab 1 The Comparison of Seismic Sequences Division and Well Data
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SEDIMENTARY CHARACTERISTIC SINCE LATE
PALEOZOIC OF THE SOUTHERN YELLOW SEA

Wang Liaoliang Yi Hai Yao Yongjian Feng Zhigiang Jin Huafeng Chen Qiang
( Guangzhou Marine Geological Survey, 510760)

Abstract: Paleozoic to Quaternary sediments well developed in the Southern Yelow Sea . That
was Caledonian Movement made South China folded zone with Yangtze platform jointed, and
27



then a wide and steady platform was formed after Caedonian movement in the main part of
Eastern Yangtze platform . The platform was in a denudation and level state during early to
middle Devonian, and accepted intercontinental fluvial deposits during late Devonian . It was in-
tensify transgression during middie to late Carboniferous made the whole Southern Y ellow Sea
which included Wunansha swell to become a shallow marine environment, and to accept car-
bonate deposits Dongwu revolution which occurred between early with late Permian resulted in
regional rifting and shelf sedimentary differentiation, and the lakes-shore sediments well devel-
oped, also there were many coa beds formed . In early Triassc, the eastern Y angtze area was
greatly subsiding and transgresson, the platform limestone and shallow marine lime-mudstone
distributed in most parts of Huangnan Basn, middle swell and Huangbel Basin . In the early
stage of middle Triassic, that was large scale regression resulted in the South Y elow Sea be-
coming tide plane, there more thicker carbonate rock were deposited, and some places were
changed into lagoon environments. To late stage, the Southern Yelow Sea had completely
closed marine environment and becoming a continental environment, the Huangmaqging Forma
tion which mainly composed of red fluvia and lacustrine clastic sediments were formed . In early
stage of Indosinian movement, some rifts were formed in the south side of platform which
formed after Caledonian movement, and edge depresson in the north dde. The Huangnan
Basin was formed in the late period of Indosinian movement for the rift enlarging which located
at the south side of Y angtze platform that resulted from left-latera slip of the Tanlu fault . The
Huangbei foreland Basin was formed at the South edge of Sulu orogenic belt in the end of mid-
dle Triasdc for Yangtze platform with North China platform collison, fluvia and lacustrine
sediments and medium-acid volcanic rocks well developed in the Huangbel Basin, and the thick-
nessis up to 3000 6000m . During Paleocene to the end of Oligocene, the Yellow seacomein-
to downchasms developing stage, and lacustrine and palus depodts predominated during this pe-
riod . And the South Yellow Sea turn into a regional depresson stage, mainly developing fluvial
deposits .

Key words: South Yellow Sea, Late Paleozoic, Sedimentary characteristics
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THE CHARACTERISTICS OF THE ABNORMAL
PHYSIOGNOMYS OF SEABED RELATED TO GAS
HYDRATE IN NORTH SLOPE, SOUTH CHINA SEA

Sha Zhibin, Yang Muzhuang, Liang Jin, Guo Yiqun, Liang Jingiang
(Guangzhou Marine Geological Survey , Guangzhou, 510760)

Abstract: Some acoustics abnormal reflector, such as dlip block, hummock, pock mark and
plume etc .were identified in the sub-bottom profile in north slope, south China sea. These
acoustics abnormal reflectors constructed by slipness, shallow gas or overflow of the fluid which
might have some relations with gas hydrate . The characteristics of those acoustics abnormal re-
flectors were anaysed in this paper . The possibility of the gas hydrate in existence and the
cause of formation of the relative physiognomy were discussed in the next .

Key words: sub-bottom profile, gas hydrate, seabed abnormal land forms
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Fig 1 The sketch map of Nanweixi and Nanweidong Basin
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Tab 1 Seismic sequence division of Nanweixi and Nanweidong Basin
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Tab 2 The contrast of structure evolvement history of Nanweixi Basin and Narnweidong Basin
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COMPARISON STUDY OF TECTONIC EVOLUTION
BETWEEN NANWEIXI BASIN AND NANWEIDONG
BASIN, SOUTH CHINA SEA

Gao Hongfang

Abstract: Both Nanweixi Basin and Nanweidong Basin are situated in the Nansha area, South
China Sea . Geographical location of the two basinsis very close, but their structure features
have apparent differences . By the variation rule of their tectonic subsidence and the action of
tectonic subsidence on the basin subsdence difference of tectonic evolution of Nanweixi Basin
and Nanweidong Basn of South China sa, and the effect to basin sedimentary face are studied
and the relations of the structure features, tectonic evolution, sdimentary features are dis
cussed .

Key words: Nanweixi Basin, Nanweidong Basin, tectonic evolution, tectonic subsidence
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Fig 1 Sampling station
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1 (W %)
Tab .1 Contents of major elements in surface sediments
gOZ A|203 FeZog CaO M gO Kzo N @O MnO P205 T |02 CaC03
83.40 | 6.08| 4.77|16.51| 2.50| 1.66| 1.11| 0.14| 0.18| 0.28 |14.52
50.61| 2.41| 2.31| 1.68| 0.61| 0.92| 0.49|0.042 (0.050 | 0.07 | 2.68
73.71 4.91| 2.96| 6.36 | 1.06| 1.39| 0.94|0.070 [0.082 | 0.21| 7.45
47.87 [16.41| 5.97|40.15| 2.67| 2.80| 3.70| 3.38| 0.23| 0.71|72.24
11.88 | 3.93| 1.97| 4.97| 1.12| 0.72| 1.86(0.035|0.074| 0.22| 8.36
38.99 (13.37| 4.90|13.00| 2.27| 2.27| 2.93| 1.20| 0.15| 0.54|23.30
49.71116.82 | 6.21| 3.44| 2.78| 2.92| 3.46| 2.87| 0.15| 0.71| 5.75
47.86 [16.45| 5.89| 1.91| 2.71| 2.65| 3.06| 1.33| 0.11| 0.59| 3.18
48.89 | 16.64 | 6.08| 2.77| 2.75| 2.80| 3.29| 2.17| 0.13| 0.66| 4.62
1 1 1 |
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2 (we/ 10°°)
Tab 2 Contents of minor elements in surface sediments

Cu Co Ni Pb Zn Cr Sr Ba Zr
19.6 14.0 | 23.9 22.9 | 85.7 168 891 294 58.8
1.35 5.81 10.9 1.42 12.4 28.8 97.7 165 11.4
4.90 9.16 18.1 10.2 | 39.7 85.6 381 225 34.4
61.6 36.6 | 96.0 47.3 316 104 1290 1504 130
14.2 7.45 18.9 0 | 44.0 21.7 199 81.0 18.1
35.7 20.7 | 58.9 15.0 118 66.5 475 663 65.5
68.5 31.4 101 25.9 151 111 198 941 102
58.3 25.5 77.6 21.3 141 78.1 157 876 62.2
62.9 28.0 | 89.2 23.0 146 96 181 909 82.8

2

3 , S
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Tab 3 Interrelated matrix of elements in surface sediments at the Southwestern Nansha
SiO, | ALO; | Fe,05,| CaO | MgO | K,0 [ Na,O | MnO | P,O5 [ TiO, Cu Co Ni Pb Zn Cr Sr Ba Zr | CaCO;,
1

SO, [-0.419 1
Al,05] 0.856 |- 0.451] 1

Fe,0;] 0.794 [- 0.371] 0.929 1

CaO |- 0.236- 0.711- 0.298- 0.350 1

MgO [ 0.783 |- 0.546 0.907 [ 0.953[-0.1520 1

K>O | 0 800 |- 0.23710.956 | 0.884 |- 0.483 0.820 1

Na,O| 0.797 |- 0.618 0.909 | 0.820 |- 0.064 0.854 | 0.802 1

MnO [ 0.702 |- 0.179 0.645 | 0.606 |- 0.368 0.575 | 0.578 | 0.587 1

P,Os | 0.309 |- 0.497] 0.488 | 0.539| 0.117 | 0.607 | 0.322 | 0.529 | 0.459 1

TiO, | 0.757 |- 0.484 0.938 | 0.902 |- 0.214 0.870 [ 0.855 | 0.890 | 0.584 | 0.621 1

Cu [0.924 |- 0.4690.885 | 0.835|-0.209 0.823 | 0.822 [ 0.834|0.705 | 0.471 | 0.838 1

Co [0.793|-0.3150.875|0.837|-0.354 0.816 | 0.885 [ 0.769 | 0.541 | 0.236 | 0.755 | 0.774 1

Ni [0.890 |- 0.371 0.913 [ 0.871[-0.339 0.845 | 0.875|0.835|0.768 | 0.458 | 0.814 [ 0.908 | 0.842 1

Po [0.555|0.043|0.625|0.634|-0.546 0.525 | 0.718 | 0.478 [ 0.531 |- 0.025 0.509 | 0.462 [ 0.527 | 0.542 1

Zn | 0.634 |- 0.482 0.922 (0.850|-0.201 0.857 | 0.871 [0.861 | 0.561 | 0.446 [ 0.859 | 0.715| 0.660 | 0.732 [ 0.334 1

Cr [0.187 | 0.604 |- 0.095- 0.044- 0.589 - 0.158 0.050 |- 0.281 0.105 |- 0.469- 0.265 0.052 | 0.247 | 0.217 [ 0.369 | 0.071 1

Sr |- 0.303- 0.638- 0.195- 0.206 0.835 |- 0.021 - 0.360/- 0.027]- 0.291 0.173 |- 0.136 - 0.253 - 0.387|- 0.372- 0.373- 0.199- 0.597 1

Ba | 0.833|-0.323 0.828 [ 0.753|-0.309 0.725 | 0.841 [0.715 | 0.620 | 0.227 [ 0.674 | 0.801| 0.737 | 0.817 [ 0.692 | 0.556 | 0.267 |- 0.359| 1

Zr |[0.597 |- 0.328 0.778 [ 0.725(-0.227 0.692 | 0.794 [ 0.581 | 0.362 | 0.233 | 0.725( 0.679 | 0.653 | 0.604 [ 0.428 [ 0.459 | 0.059 |- 0.290[ 0.648 1
CaCOs(- 0.384- 0.731]- 0.316- 0.387] 0.999 |- 0.190| - 0.508- 0.058- 0.371] 0.091 |- 0.235 - 0.320 - 0.501| - 0.459- 0.445- 0.254- 0.654 0.876 |- 0.439-0.389 1
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4

Tab 4 Contents of chemical elements in different sediment types

wg/ % wg / %
SiO, 66.84 40.38 40.11 Cu 8.42 36.6 39.3
Al,0, 4.80 13.84 13.74 Co 11.0 22.1 21.6
Fe, O, 2.85 5.10 4.97 Ni 19 1 63 6 62 5
CaO 10 11 11 43 12 00 Pb 141 15 3 16 9
MgO 1 .06 2 34 2 31 Zn 45 7 120 125
K,O 132 2 30 2 38 Cr 70 8 66 5 72 3
N&O0 106 3 06 2 88 Sr 493 451 433
MnO 0 07 1 47 1.10 Ba 206 667 735
P,0s 0 .09 0 16 0 14 zr 34 3 61 6 72 9
Tio, 021 0 58 0 53 CaCOJ % 22 22 20 84 21 25
6.36%, CaO 13%, 3000 m
, Ca0 , 2.77% CaO ,
, Ca : Si
3.4
4
(1)
SiOz y ] ]
SO ., ALGs
(2) : : ,
S Sr : Al Fe K Na Cu Co
Ni Pb Zn Ba
(3)
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THE GEOCHEMICAL CHARACTERISTICS OF SURFACE
SEDIMENTS AT THE SOUTHWESTERN NANSHA,
SOUTH CHINA SEA

Huang Xuehua Chen Fang Liu Jian

Abstract: The analyses of elementsin 101 samples of surface sediment from the southwest-
ern Nansha, South China Sea, reved the following geochemical characteristics: (1) There ap-
pears to be a tight relation between the contents of elements and the ssdiment type .While
coarse-grain sediment is rich with Si and Sr, fine-grain sediment is rich with Al Fe Mg Ti P
K Na Ca Co Ni Pb Zn Baand Zr What is more, the finer the grainis , the higher their con-
tents are; (2) It issuggested that the contents of Al Fe Mg Ti P K Na Cu Co Ni Pb Zn Ba
and Zr increase with the depth of the water, Al Fe Mg Ti P K Na Cu Co Ni Pb Zn Ba
and Zr contents increase gradually from the outer continental shelf and the continental slope to
the deep-sea, and contentsof Ca Sr,aso increase from the outer continental shelf to the conti-
nental slope, but decrease rapidly from the slope to the deep-sea, Si concentration is higher on
the outer shelf and in the deep-sea than on the slope; (3) the mgor controlling factors of chemi-
cal composition and element content in the sediment are materia source, ssdiment type, water
depth and productive forces of creature .

Key words: southwestern Nansha area, surface sediment, geochemistry
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Tab 1 Seismic sequence dividing in Nansha area
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Tab 2 Calculated formulation of velocity data
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Tab 4 Time-Depth converted data

Tq

(s) 05 10 15 2 0 25 30 35 40 4 5 50 55 60 65 70
(m' s) 1997 | 2216 | 2460 | 2708 | 2917 | 3100 | 3263 | 3411 | 3548 | 3675 | 3725 | 3771 | 3814 | 3855
(m) 499 | 1108 | 1846 | 2708 | 3646 | 4650 | 5710 | 6823 | 7983 | 9187 |10243(11313|12396]13491
(Ps),

V =3504x% To 2% (To< 0 55)

V =3680x To ' (0 5<To< 2 55)

V =4097x To > (25<Toe<s 7 05)

V =1912x To % (To< 0 7°5)

vV =2132x Tp *” (0 7<Toe< 7 05)
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SEISMIC VELOCITY ANALYSIS AND APPLICATION
IN NANSHA AREA, THE SOUTH CHINA SEA

Wang Yantang Yao Yongjian Jin Huafeng

Abstract: Based on the regiona geological background in Nansha area, the south China Sea .
This paper descriped the interpreted flow and calculated of velocity data, drawing the plane
map of average velocity, interval velocity and percent by sand of main strata . Find out the lat-
eral and vertical velocity change principle through integrated analyss of the interval velocity da
tain this area . Used the velocity data to make the time-depth conversion and lithologic analy-
Sis .

Key words: Nansha area, average velocity, interva velocity, percent by sand, time-depth con-
version, lithology

68



2.1

112

19 22 km

, 2.8x 10* km’,

NE NW NS , : — ,

;
2

(5 20)x 10 °m s °,
55x 10 °m s 7, -26x 10°° m s %:
10x 10°° m s ?

, (90 150)x 10" °m s 7,

(1968 ), 1991 ( ),

69



154x 10 °m s 2, , 85x 10 °m s 7, :

( , 2.67x 10" kg m’,
1.03x 10° kg m’), :
19 , G Gy, 1
, ( )
( ) ( )
& 7TN,112° 113°E :
, 55x 10" ° m s °, NNE ; ,
, NW (0
9)x 10 °m s,
(0 15)x 10 °m s 7, NNE ,
(Tg) 18 km, ,
( ) Gus
2.2
(550 735 N,110°20 11320 E), (To)
40800 41000nT, (l) (-3 @) :
(AT) :
, 64 nT, - 254 nT
, 50 100 nT, 5 , M: Ms,
2 , 36 , ,
( ) ( ) 1



Tab 1 Gravity anomaly characteristics of the Beikang basin of central Nansha
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Tab .2 Magnetic anomaly characteristics of the Beikang basin of central Nansha
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INTERPRETATION OF GRAVITY AND
MAGNETIC ANOMALIES IN THE BEIKANG
BASIN OF CENTRAL NANSHA

Lin Zhen

Abstract: Through quantitative calculation and qualitative interpretation to gravity and magnet-
ic anomalies data collected from the Belkang basin of central Nansha, it is demonstrated that
the gravity anomalies mainly influenced by shallow geological factor, the Gravitational high and
Gravitational low indirectly reflect the topographical features of the sea bed the thickness of
Cenozoic sedimentary the density changing of sedimentary and the depression or rise of basin .
The conclusion that Cenozoic igneous of the Belkang basin mainly is composed of acidite-inter-
mediate base rock infers from disposition and opposite calculation of magnetic dates . The mag-
netic basement is bagcally consistent with the acoustic basement, can be divided to two depres-
sion and three rise zones . Betkang badn lies to weaken continental crust with thickness of aout
19 20 km . The result of gravity and magnetic interpretation provide inference of structural di-
vision of the basement and distinguish of igneous rock .

Key words: gravity anomaly, magnetic anomay, magnetic basement, the Beikang basn
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MICRO-GEOMORPHIC FEATURES AND THEIR
DYNAMIC CHANGE IN NORTHERN SOUTH CHINA SEA

Ca Qiurong

Abstract: Based on a large amount of bathymetric and dde-scan data, the micro-geomorphic
features and their recent change were discussed in the present paper . There exist the different
geomor phic types including the branching bay, submarine shoal, subfluvia bank, subaquatic
delta, tidal current delta, tidal sand ridge, sand wave and caldron in the littoral zone . In the
inner shelf, the main geomorphic types have the accumulational plain, shoreface terrace, an-
cient costa line, ancient stream channel, mamelon and pit-and-pots . However the main geo-
morphic types in the outer shelf include shelf plain, ancient shoa, ancient delta, slack, sand
82



wave, sand dune, buried ancient stream channel and submarine dumping . The geomorphic
shapes changed greatly because of the strong hydrodynamic action and the anthropic factor in
thelittoral zone, whereas the geomorphic shapes are relatively stable because of the weak hy-
drodynamic action in the inner and outer shelf .

Key words: geomorphic feature, dynamic change, northern South China Sea
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THE REGION GEOLOGICAL BACHGROUND OF
COBALT-RICH CRUST FORMATION FORM
THE MAGELLANEAN SEAMOUNT CHAIN

Liang Dehua Zhu Benduo
Guangzhou marine Geological Survey, Guangzhou 51005

Abstract: Based on the R V Haiyang investigation and the deep-sea drillings information,
the Magellanean Seamount area usualy is a sweeping ssamount chain, which contains of more
ten volcanic seamount . The seamount chain is bearing WN-ES . Each of the seamount was
proved by sounding results to congst of the following 3 geomorphic unit: mesa on top of the
seamount;; escar pment belt on the central-upside dope of the seamount; delay doping belt
on the below-centra slop belt of the seamount .

From the regional stratum and distributing characteristic of the ocean magnetic anomaly
lineations (M2s—Masg ), which are progeny by DSDP and physica geography sea valley, it is
conclued that the position of the seamount chain was atrandtiona fault . There were five vio-
lent active volcanic stages along the transitional fault age, Which are, in ascending order, The
alkali basalte and tholeiitein Middle Jurassic, alkali basalt in late Jurassic, alkali basat and vol-
caniclastic in Early Cretaceous, basalt and volcaniclastic in late Cretaceous, lava and volcano in
the Oligocene—Miocenc .

It is shown by the region geological background that the thickness and abundance of the
cobalt-rich crust in southeast segment are greater than the northwest segment from the Magel-
lanean Seamount Chain .

Key words: Magellanean Seamount Chain, cobalt-rich crust, transition fault
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Tab 1 Statistic of the DRMS statistic for SERCEL DGPS system
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THE APPLICATION AND DISCUSSION ON HIGH
ACCURACY DIFFERENTIAL GPS IN MARINE
RESOURCE INVESTIGATION

Y ang Shixue Liu Yuming

Abstract: In this article, taking the use of differentia GPS technology in marine resource in-
vestigation as an example, the author discusses the method and positioning quality evaluation of
differential GPS technology used in marine resource investigation .And describes HY PACK and
SPECTRA integrate navigation systems .

Key word: difference GPS technology, DMRS (determination of root of mean square) , pseudo-
range
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ENGINEERING GEOLOGICAL FEATURES
ON THE SEAFLOOR ROUTE OF SUBMARINE CABLE
OFFSHORE HONGKONG

Ma Shengzhong, Zhang Jingwel

Abstract: Based on geophysical prospectings, acoustic survey, core sampling and geotechnical
Test, the offshore of Hong Kong is found to has special natura conditions but complex topo-
graphical and geomorphological sea floor features . There are many geological hazard factors
such as seismic, landslide collapses, buried river channds, faults, sand wave, shallow gas and
possible liquefaction of sand, which will bring potential dangers to this area . Especialy at the
edge of the continenta shelf and slope of the study area, the deep slope may cause potentia ge-
ological hazard . Attention should be paid to dangerous factors .

Key word: engineering geology, geological hazard factors, the offshore of Hong Kong
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