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v MR S TAERIIBABRBRARK
KR CO, BHMTEREL

ZeA GBI RMNRT HeR!
(1. W TR R, M, 5100755 2. HIVTRSEERNE S P BRIL ST AR, B, 310027)

W OB ARG S22 REIE G ERRUIBRS A CRAT 5 TEURMTRILRE, U
B P T M P O BB AE R, AR R ER S ROE L2 BRI . 8]
RS & R (0 SRR S & B A K, U R L T R ARG
Keft Peo, 5 PO; HiEKEXR, RE SR EARBNTR 5 RS O, MELMRKEK, 4
WRSHOKBIR R CO, R AEREREY S RIER RO T FAIER .

@i mEILERE WRBR RS KK 00

1 7 B

B R AR B R R LR R KRS CO, B MR BERE & i K (80~ 100) X 107 °LASE
(Barnola et al., 1987), 2% & MWW HE (AP Bh R FHRIZH KK CO, KE
WiLE N E, HEE T — &5 EE# AR (Matin, 1990; Watson et al., 2000; Lefever et al.,
1999 ; Morales et al., 2002), HPXFEIEN—NEFITEMNEEET R EEEREME
B, T & i B KR CO, M fEM M5 T % AR K 6 & B & (Holland, 1994;
Tyrrell, 1999) . #A T, BT B #T6 T BA9 £ PR F TG IRX KR CO, MERZ M, £BR
SRR A LA o RS W o 2 A, T T b R S AR A9 PR B S R s Rk 5 RAE LA
EMILE, BB R BERELS, FHi, 24581k, 86y 4 Y Bk 21 B 3t i RUK BT R R CO,
B EK T B B R AT e e B R, MIEIRR — MRS,

EAF RS REEARTRE DTS BREREMN L, FESBREN SR
ARHEXZ, IEL ARG SBEEKP CO, FHXAMAEIR TR, ACANBFERR
Wb B R B LB IR B R AL 22 1 B, H RS ERIL S 8 A B IR T IR BRI R R
HRE CO, BALMEEG R R, N N8R FERKKIKS CO, WA SCBIERER
HHHRHE.

2RI 92 B E 5 F1 2B 4 BT BN (HEAE 5 . 49973032)
BB REEA, B,1965 4, B, BESNEEEREE R R TERN BEENT, EEAFEENE
W BRI ER A
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2 BE&E5RHM

AR RIS N S22 KAIE G BRI SO, R E ® 8L SR 2903m
4b, O E A 20°29°43.8"N, 119°07°04.3"E, JIBUE UK 7.54m, TR LR A —F,
AR D Bk £

ARTFRBFEEIRE A 3om, SEREHF 251 N, AR EREFERE, AW E
40CMERFAFHT, 40, FREL 1.0g BT BAR 4, 1A 10mL70% #9 HCIO,, £ 120C F
ik, BEWRGR A, IREAH HCIO, M, Si0, BRAB KL, BHE AEEFKE
ZE 250mL, RIE AL E T E B8, R ERERE N 0.01mg/L,

BUAFE AR Weng TN R MM T EME. AEEZHSMITHERER CR-
MMESS-1 &l 3 HriRZE /DT 5%,

BRERYS & B0 A, FREUFES 0.25g, F 10% B RE MR 15mL MR AR S, 100°C K in
30 2P, EAE 250mL, O IE, RERFETFRESEAFEENESETHEE,

EERVIRY S O 143 ~160cm &b, WARHC 488 2 (7500 £150)a,

3 EX5H#®

Bl 1 Asdt Ay b B SRS S BREE AL, A asa s
A EFHFHAEARAEAEE, & 1o BEGRBEZNAYC ERBEN, X244 50002
B.POUT, RELEAFMRE, MBABNSEEERKEENE KRB, R ETX
224.33% 10" {ERAURBEAS L T2, {UAE(420~450) x 10 2 (A 3h. MAMNWRRE AN, £
AZEEFZ A, KBt KA R 8 5 F AR (Froelich et al. , 1982), R ITRIBE K 70%
F3f ] v 0 BT 5% 5 42 12 44 Bl 4 JR (Meilliman et al., 1983), MBI T E S BE
)N R BE VS FE I AR AL, TREH T AR AV B AY E RINET, 1 B R R A e Y
B, SEYE ERFEAEE, BRAERER, ERRREMNTEREY S, BB BEA LR
BEEZEROAR, BH TRAEMARTHSEBN EY R EIRE £ 5 R,

EImBTEY L BT RN SRTLEAHHEESNBEE. NEBRAHEES
B, X—HHRATHTFRRENERER, SHARERGAERNTHEBNRE; 5—FHE, 1%
HFE 0.3m BEL L, THRBE0 S RBEAN S, X 7885 UL AR 4 = 5 1k 8% X 8% 59 R B A 56
(Feel et al., 1998), Bt 5L BR T A 285& S8 0 T B 1 M BER0 HER . R L, 7 MBS BRAR,
MR PESRAMM, EERIBREANEZESERNER,

X 1m WEU LA TS B S Bk, 78 5000 ERi)5 EBRBEELRM
MELBRPHFEARER.

EEILHEHITRYPRRSN S BT A S NEBN S BT E A XEE D, M
1 REUER, LS —AN BB e e B E A N — N RR S A E, S — 4 BB S Et
R — A BRERFE Y IEE, w (TP)/ w (CaCOs) MY B LR OA T H & 2 M 17 76 A B 69 FUAH 2644,
KEAR TR S DR B S8 (5 %, 1995; 8RB, 1999) B A 7 M fh i i 4k
BEM . AEVEBRTE LA b, BB A B R R R IR R B TR A R R AR R, o R TE R  1
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Fig.1 Relationship between the total phosphorus and CaCO; in sediments from the north
slope of South China Sea

REUT, RRESRFEZREEMIERER, b PR, BEKN & &5, f£EK
A B, AR S IE LT (CLD) K294 2900m(FE M 5L, 1995), 4 CAF 5T £ 4R
AR S OHERE 2900m LT, BRGH S BT MARE R FER", 5 61%0 5 3 HILIE
MR KR CaCO, MZR A LA —3(Thunell et al., 1992), Bl P BRERES & B 7E vk
B, TRk R . RS RER R RS B WEBS & B2 A, UL T ke
LRSS ETRY P E SN, R ERER Y, MEMKELYRBESEASYPHRE
BWRE, BB SR T 4,

BRI A A M ER AR B R 45 & B8 (Ca-P.Fe-P.AL-P), 455 TLALBE
70% , HF Ca-P 5 95% LA L ( 2), XULEE TR B HA B, TEUSHRENERXFET

Fe-P
00.1.0

B2 U RRYSE#(CaP, FeP, ALP)M=fHHE
Fig.2 Tri-diagram of different kinds of phosphorus {(Ca-P, Fe-P and Al-P) in sediments



RS, FERLERS, HH Y EEABED Y [ Cas (PO, ),OH 18 K L& 4, ofl 5 5
BREE [ Cay (PO, ), AR TE A A e am (R LK, 1989) . th T 45 BERR 2 &Y vk BE FL 7R
MK gcayiro,y,) = 28.75pK gcagpop,om = 55.61, Bk, 3 B B B A BE FUA R/ — 384,
K3 5% W LIS EF A, EREZEHENEETEY (LcElroy, 1983),
B, BBRETTHETES CO, FAKF (REN, 1999), MWKF CO,.CaCO; FEEBEER
2 MU TR RZF G, 1989;Schulz et al., 1982) .
Ca(PO,),=3Cal + 2P0, B, Ca(PO,),0H=5Ca* +3PO} +OH-

CaCO,=Ca™*+CO}

|

COi +H =HCO*

||

CO,+H,0=H"+HCO*

Mg EFIE RN ARER(K,), iHH Ca;(PO,), 5 CO,.Cas(PO,);0H 5 CO, #94k.2 T4
KERFHH .

(1)[PO4:|3_ — IO‘S'wPCOi'S

(2)[1)04]’:“ — 10—4,23130()%.67

B 34 (MK pCO, M1 PO} ZRIMAEXR, EPtRZuisl 748K+ co, i
FRIE, TR EBY WHE(Cas(PO,);0H], B RAEBBR [ Cay (PO, ), ], ¥ & 18 ¥4 B
PO RN K, NI IME K+ PO}~ &R,

3r
25}
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Fig.3 Relationship between pC(; and PO}~ in sea water
(I)Cas( P04)30H; (2)6&3(?()4)2

THEAREEOK PR E SRR L (R, 1989). B, kA, BT KR

&, MK P ERELH CO,, XA M T 3k B b T 69 B8 B A AT, 63K+ PO}~ ik

BESIN, BRI R A A R E SR R (Tyrrell, 1999), 7K o ¥ #8485 7T LA A L

B R BRI, WK PO MRERESKXKHBOREMRES S, X, —FHEEE

IR, REREBRI CO, B—FH, WAPH COF XM LT bk
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BRA5 Sk, 3 DUE Y BB R T E VTR P, AT 2B H KR CO, WA M, X
REBKRR CO, WRERMK, EXTEWBRAE IR, b TEBRANEREEM,
{3 — T BEE AN K TR A BT RUCR A, BRSBTS RMED . REREMHEE,
AR A YRR B SHE YRR A RIZKETUE, B2ERZKD, HELRE T
%, B ELBTHE NG K b BN B 2 VTRA SRR L, W& BN IRE CO, & B,
S8 TR AT 1Y pKOIE ¥ T B BE R R 20K, U 2 BE R R 2K, (RIERZ KM
BRSPS, bR AT LU B MR B K P R AR R OK, A EFFA . e
HEK HEIERNRERM RN ET RIS, WA TBRARY. BRIVFRRHHEE
B SRR VTR 20 R TR B A 8 5 BRI BN, IE RADS% T X A Wy MU BR b S #8 B
PERMRRGRE 1.

MM AR UTRLL CaCO, B E, EHA MK, VIR R R4S Bk BRI E T, 7
WHLRMEES CaCO; HFEEAFIT(E 4) (F T 4%, 1992), X#H—F W T WA,
WK A CO, #1 PO~ WREEAIM, (3t TN R E A,

YA fLAIERE
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Fig.4 Relationship between §"¥O(PDB), CaCO; and content of planktonic foraminifera in sediments

from the north slope of South China Sea
(after Bian et al., 1992)

FE[RIVK 8, Wi 5 B3R 1E 3 VLBUE A SO RAE VTR o, B i, A IR A5 AN (LB O 52 8%
H 3040 IR AL R R A FR ), 7E 7 B b vk HIR A BT R A, T EL U BEDEPTE EE, ROR B4R RE Ry
WAL T MBS B LA T B IR EE, (BRI 2 O AR 1 4, X, U B & |
TN AR A B, X T BRI ERFHT BER RS BRAE KN EHE CO3™ ¥
%, MRS CO, M, TR M TMAKR COF~ WA HCO; ML, fERT CO, HE.

Levin(1994) 3 7R B K F-#: 250 HaERMRRA R, BBaRERE W LHELS
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HRALK (0 O) AL HEAT L, F#E B T UTARBEAE VK I 9 AR BB R B, T 72 (R VK A
BEARERNLER (Levin et al. ,1994) , XA T RINMHRFBROAR, EERYE
(1) B A B A< 1 Bef (6] B B B A AE

4 % %

MR E P EREREUERRSIBN BB AMEXER, CRT
KBS EKATIRBH B R S5 KK Co, BLMMER W, W, B FREERZRER
X, FTRASE K p CO, 19 & B, iX A5 N\ 3 1 & it U R AL 40 o 45 B R 21 [ Cas (PO, ),OH
B Caz (PO, ), IV MR BE I N, T BOEK o PO~ A& B S, 308 K OCRI RO 4R
fo EE, —HH, BEEPHESERATERRY COsH—H, R EVTEREY
CO3™ MyRFEHR, 3L CaCO; B R PR VIR, 783X A4 M BR (2% 15 Al ot B g S B
FERT, REEZH CO, AW, REFHRNIF CO, WEHM/L ., RIKHRT, BEETH
PIREIER R, BUEEF S PO & B IR BERRAL, AT 8 A4 4 B R R TR P B R 45
& B, X FEBHENT CO, M Lk AR B B /0, KK CO, A& B3 B[ 7,

R BRI B R B S B SRR & By 0%, U REK
FCO, 5 PO;” ZAMMA XA, UUHBRR B MBREBRGRE RN, TR IR
AR E CO, MRl — LR,
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Phosphorus Accumulation in Sediments from the North Slope,
South China Sea Since 50 ka BP. and Its Indicating
Significances on Changes of Atmospheric CO,

Wu Nengyou! Weng Huanxin? Zhang Xingmao® Zhong Hexian!
{1.Guangzhou Marine Geological Survey, Guangzhou, 510760;
2.Department of Earth Sciences, Zhejiang University, Hangzhou, 310027)

Abstract; The piston core SZ2 (7.54m long ) from the north slope of South China Sea (2903 m
WD, 20°29°43.8"N, 119°07°04.3"E) provides the Sedimentary records since 50 ka BP. The
deposited phosphorus accumulation in sediments of SZ2 at the scale of 100 years and its relation
to the atmospheric CO, change have been discussed in this paper.

The input of phosphorus from the continent to the sea is basically constant under the natu-
ral environmental condition. The phosphorus content changes in different depths are controlled
by the climatic and environmental changes and are of the negative correlation to those of calcium
carbonate. The chemical equilibrium calculation shows that the contents of pco, and PO} in
the sea water have the negative relationship. Therefore, the deposited phosphorus accumulation
in sediments from the north slope of South China Sea is related to the atmospheric CO,, and
this may provide the new evidence that reveal the key factors causing the glacial CO, decline.
Key Words: Deposited phosphorus Calcium carbonate Atmospheric CO, North
slope of South China Sea
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AL RIZEh A T e H e, B H K — E LRI G, AR YR B AL R X R MR
R, Bz A EIES, ERRHE E(E ) T, RENFE Y TRERESE, B
ZAEERFHE, ARZFREOFERBESEZMMEZ L,

FLARPER RIAE L 1 5B T AR SE, HHUNR-= AW EE S 4 R o T
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®1 BEYEBREKFELCUEED

Table 1 Cenozoic tectonic movement in Nansha and adjacent area

ARG FIA
WS R HEE ML I ‘ BB
(v )
VIR . ‘

L oper, —L gwm oy o REESOIND mmupeam 0Ny
¢%ﬁﬁﬁ%|

LT, TS A (A 0 [ E— | RN WEzEm RE)
ﬁﬁmﬂﬁﬁl 1_

LT, | muEs EVED ik : |

LT, L ALmiEs ukgmg___ﬁﬁﬁﬁ_i_wmﬁaugmma _ KPEDH K)
LY136-2 {2k (SP2812-3372) - 66"

Bl 1w b AL AR R R T R B
Fig.1 Seismic profile in Reed Bank of middle-northern Nansha area

HGWAERE T E R R, AR B R AR AR RDATHELZ LX
CREEAESE R T EERGE, AT AR R, R RS ER RS
FEA[EHFR-BEMMEZ b, REAE b T UURM R i 25 9 8 2 R
TRE—RT4BRAMHEED, A EERRK,

XM EZNEE VBRI X RATE R A AR, A FILH K K LK
P R ARAE, R — RSN AL R e A T 7 TR R T LB B R I i o
#LRRAE, R & LA, ERE S HERKE S MBERE T ARERENER
MBS AR, ALRBIER R BT R F H— R AR ERE, EEEEEFPHEEHH
R R TR, EHRILO T Z L B B4 op A K a5 B Y (80 £2.4)Ma~
(129+7)Ma IFERERE ERNEKEURKIIFEEE, HEALE FLTRIFES
ST 2 B R DR B A G B T (P 8, 1999)
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2.2 BERED

B B B G T e s BTttt 2 A], e ORI I B T R AR, KW E SR v
WEXFER XA ESH, B2 EEESHERR —MEHE, B LTS
B, EAEABAEDPIARX, EREX b, T, &S5 T, FEES, R HAE, T, #
HRIALHE . EEENS AL RMEREEE—1 FF, B R FBHANES WO E B X
BOSMAHEES, ETHWERZHRMABFEMIRREERKER, ZAES
RS SRS R E AW SR K, Rk BRI A 5 SR E 2 (A
RUAAFBHAELES BV ERFRARPHFHAFEDPEAYE TR E R
EHM KL A, RUG - KERNEAH DY, EREHE L, ZABSEHY TYEM
VERARTAES Y2, ZABESER T HRa P RFHEEsRE 5%
SR —E BT IR S R, 1E B RHUX, B AR ET LU AT H B AR R, TR P A R D 4E A
B chf g it i Z 2k

TEHERE E(E2), Ts 45 T, ZEM AR NIRRT, KRS VM6,
BEALK, BREAFREENBEEE, R EHY T RKRIARE,

NS95-170 2% (SP1624-2424) - S

M2 myERmENmtE
(KBS, 1998)
Fig.2 Seismic profile in Nansha area
(after Yao Yongjian et al., 1998)

2.3 ERER

R VEAZ B I T O R L MR, B e TS 5 (1979) @ &2, ERU R HIE L0 T, R M
R, EMUHX AT SRKEEX, HY THERBKEET KW RRFEAE, BX -7
EHE MR A FottE, EHREH G, T, REETHFES PHEZ M, EmEk
A ACRR A AL AR LA R R YD AR R R, LR IR S 7 LM e ), R RS
BEMYEEARE A LR AR, MM ER. ZAEEREARM KRR, &
JerR A 8 B A BT A A T (] 3), A L THE RS B AR, T
F PRI MR R, EROh R IR IR | PR B R A, R E T b SRR A e R A
EY AL LR s TE P R L LB AR 22 B L A T o R TR TR AL R R A 0 — 1

HAER, ZRE LT HAPRELRATRMIR, R T VAZEEDERBE BDE, K EXK
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B EY A AINRERRYETIER T SR | ZENARHAEARES  ERDE
X, Y FHEESONNE" SHEY BH M ENE LR A EaRESs, ZREZ T
HEEHBHMAR, L. THEMEERFABATFAMNE. EREWERR L BRIRE
HATLARE T, LRV GO T, U TR EF OAES, RAGHMTFTET
1 B — 8 R ARV, R BLMTRG BE 4 W TR IR, M TR B 2 M K

NS§95-25 |2k (SP962-1482) 44

B3 mEThE Sk R R B
(48 & A2, 2000)
Fig.3 Seismic profile in West Nanwei Basin

(after Bai Zhilin et al., 2000)

2.4 EPED

BMYEZEHREEEHEDHEN KRN WEZS, ARHNELELRANTIE T, H
FAESH(E ), EABSHEEBWMAET ZEMHTHENZN, YA TRESN, FiE
HEEY KEZR MRS, REXVGE A E ST TR IELEE, RUXRE--REWH
TSIz R s, T E B & VM YiE s,

ZML264 2L (SP4481-5001)

B4 FEvbiEEt ZML312 BHE T M T, A %S K HRHGE
Fig.4 Seismic profile showing the T} and T3 unconformity surfaces along line ZML312 in Nansha area
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HUEE B HREAR, F—-BREER PhEtt 2, EhEHE LN T Fim, LA
LA YA LR RIE N B E, FERERVE AL R R AR E A, WELAEEE
BB RAEED Bt R EE M R, BN E Rh T, R, FE N LGE
SEFHREEAEAH, BNBEENRTE T, FEUTHEL £ ZHESETE, W -
BHEEKTF—HKPREERE, FEAH L THERBBRTRE, Sk
J M EA Y, KRN A3 S s iAok R A E,

MYZHEEY AR X EEMERE R G LS, LUTE V76 5 5 5 X R A
WA, RN HEMEN TR ARABANEE, EE AW ENE, T L
K BRI IE 2000m; £ 5 RBEWEEA FIHE, T, y—EF A EHMRHZH04 &5E
(BRI, 1997), T, Z TR RS R A2 2 KM A # b 58I, 75 46 5 20 #7535, I 30 B k3
PhEE A 1500m( R &R, 1998) . MM Gt T HEHE KL T (BHRE %, 2002),
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IR A R R EEEAY TR RESE, BT v EHit — R it ey, £ b
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Fig.5 Reflective seismic record and interpretation cross-section along line 80-27-007
(cross showing carbonate)
(after Hinz et al., 1985)
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