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FEE s UE 5489 719S ¥3)7) Y HHE S FAR 9459 gy ~2EEF Fod4 8 E
Baslgon, 2 A4 gst @ 42 7} U9 s FAHEE HHE9 AR v - 4F sl A7 HAE
S HAUE 4~70 WY YA BHyFoz TARY, ekl e 3.9~11.5%FH T 7.6%) ©Holth A7
A R A4 skl F7b Hale EH B et sl Jd B T kg 29dd o) xdHY, 1 A
3 EAEe] 29X WE d4Ee] §F Ao|E TEIE AL oy AoZ FdHE Y63 um )5 HE

HEUS oz BAEL AR F, 2EER SHYAE BN ZAn A7ag HA B FSySsr Ble
0.71445~0.72184(R+ 0.71747) G eH, 4= 7} 7|9o 2 M= HH59 ¥Se/*Sr ¥l 0.71197~0.71720
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To discriminate the provenance of shelf sediments in the East China Sea, textural and elemental compositions
along with strontium isotopic ratio (¥’Sr/*Sr) were analyzed and compared with the sediments originated from
Chinese rivers. The sediments in the study area are composed of fine-grained mud with a mean grain size of
47 @ and their CaCOj; contents range from 3.9 to 11.5% (average 7.6%). In the study area, the content of most
metallic elements are strongly constrained by sediment grain size (quartz dilution effect) and that of biogenic
material and, thereby, their spatial distribution seems not enough for understanding sediment provenance in the
study area. The muddy sediments of the Yangtze river have much lower ¥Sr/*Sr ratio (0.71197~0.71720) than
the Yellow Sea shelf muddy sediments which are supposed to be originated from the Huanghe river
(0.72126~0.72498), suggesting the distribution pattern of ¥Sr/*Sr ratios as a new tracer to discriminate the
provenance of shelf sediments in the study area. Different source rock compositions and weathering processes
between both drainage basins may account for the differences in *’St/**Sr ratio. Although the ratios show wide
range, from 0.71445 to 0.72184 with an average 0.71747 in the study area, they are close to the values of the
Yangtze river sediments, suggesting that the sediments were mainly originated from the Yangtze river. The pre-
vious studies on the dispersal pattern of modern sediments and the physico-chemical properties of seawater in
the Yellow and East China seas support the possibility that the fine-grained Yangtze river sediments can reach
to the East China Sea shelf as well as to the southeastern Yellow Sea.
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gajlof sEalol et de B UsES &35 A ¥
2 705 v|Esl] Y AN A2 Ay FEAAM FEE B
el Bdo] gole At HAEXEA, AR A tS
A8 Filel AFHE Aot} 2t AF7HA olF W55 H
AES 7143 I A2 5 A7 SSEE @Bl #Rlol 4
TEo] AR, oA 7K HEE] ol HA] K3t Urh(Yang et
al., 2003). 53] &3¢} 3578 S50 23t e o= 7l
9] Y& EAA(mud deposits or mud patches)ell tig 7192 A
BE F Ae F&F X35 A A (raceryes oF7HA] AAH
A B33 Yk AE B, et SFFAAAM Y s oF &
4, B4 E, 24&%‘" e, 183 el (calcite)e] A Tl 2
Az, %"i— Azl FFFeNY VA EHEo| Fsl AolA F
9 Ao 2 FA AR TH(Nittrouer et al., 1984; DeMaster et al.,
1985; Milliman et al., 1985a; Alexander et al., 1991), 22 2
2 AT E olE UF HEZY F8 719e] Y& 7} B
G2 73 3%et 7 71499 £ HEEE BaEY 2}E]-(Y00 et
al., 2002; Lim, 2003; Liu et al, 2003). B3)e} $578) 55
oA k2 7}k 719 B Bk Hejel 1 AR o] =T

Hge) 7l A 93

o dolth.

Fe) 42 ZlH AF =GR 1 F 2 FrEE TS 948
= A AR A7 FFEE AEEY FeE ddie
4 200m °o]3te] WL HFEET F HEAHOZ o]Fol4 9l
2™ (Qin et al., 1996; Liu et al., 2000), Al 47] &7] Ws}7]-7+
W7ol dofd A ARl deH WEe wet gis5agde 5
Az 239 $o) t&%% A oltHLi et al., 1999; Liu et al.,
2000). =81 HiSE G2, 50m 55HAS 718 o,
¥ 7} 3t FFo AR|3HY o)Folle FEHLEIE WA B

E3} SR FPels 2UdRE 50-100m AEY Té}%
Holy, o)Xt g3 5 ARFEZE B2 9)tH(Zhu and Wang,

1988). AFAA& £33 TN AHE HAE o5} &
Aol Qe HXE AoF AEE Fa Rz SHHEs
A AEHE 5% §e g Belshe deidets, 23st
7 A F el YE 2 E5RE e AeAkE, = 7 8
FIA BELEA AFE AMZHGL A GRs URE 2
a7 BAge, 2T F2A L SR BEE ARE
MN&g 533t FelE fsE 39 dFT 5ol UtkLie,
1986, 2003).
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Fig. 1. Sampling stations in the Yellow
and East China seas. Open circles rep-
resent stations at which the surface sed-
iment strontium isotopic composition

was measured. Depth contours are in
meters.
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2 ulE BHsgon), £ A%ES 35 4 %

B ATE d3 AFe EE 5538 JusEEA 12530
~126°30", 591 31°00'~ 32°30) 3|99 127} BHAAM EZF HF
£ AEE AFAdFg. D). HHESY 4= 42 Ingram(1971)
3} Galehouse(1971)9] Wol w2} {71 &3 S-S AAT &
4 (63 umA S Al 2YAS} AYEE Eeich. 2932
HEEL 744 AF Wyog, gy Mg HHEL ol iy
o7 YJxy Fg MEZS 1P HFo2 F3o Folk and
Ward(1957)7} AA g =8 AlbHol et 5 23 45§ Al
sttt HH 89 & va g Lrldgs g3 =295
A1) CHN-5-417](CE Instrument; Flash-1120)& ©]&-3le &
Faldeh. f7184 g F whol N s g3
W gro = slglon, Bt dake F whe} fr)eio] g
2lol & ol g3l Alsigt

HEE Y4agE B4 S 3] WA HEEL7] 2™
HAE A7 23 4G EgEdoz weA) &
IM 22 golog 2259 tHKitano and Hujiyoshi, 1980). A
AZg g4 AR F Y& S I xATATY) AT
Eetznt A2 71ACP-MS)E o &3t HAFHIUT 3 2E
2F FA9LESr) g 23S d7agolA] Bt opE
AF5-Rte 318 &)< (Shandong Peninsula Mud Wedge, SPMW: &
A Y13 Y2), 3l 45 319 (Central Yellow Sea Sediment,
CYSS: A3 Y6, Y7, Y9), Y& 7 39 dQtdolx §8E A8
(Yangtze river’s submerged delta sediment, YRSDS: 8 E1-E7)
& AFSA T Fig. 1). Y=o 12 FE A Jol9] FIE 3

. lﬁ%ﬁ

- g3

23} 317] 98 &4 AFsl 4 D63 pmET AT YA EE
+2AE) 9ATS A3 08 (Tuken ez al., 2002), BA1E 714
GFZ AE 719 2EEFL AA] S8 IN 4oz AHx
23 & 213191} (Asahara e al., 1995 and Eisenhauer et al.,
1999). FAE ¥ AMEEL =724 A T TIMSE o83}
o 2EEE Y4 HE&S 43, B4 717 & WS

2% AT E NBS9879 THYAHE 0.710244+ 190 Th
a1 ¥ E9

E|XE =& ¥ B B

Aral9e £5 HAE2 U2 B3 (muddy facies) AH
Y ¥ &4 (sandy mud facies)O 2 THEHH, BAUE 4-7 0 A
9] UF FHFo] $A3Ith Bl e U FHA M 5%
uRte 2 2 AMEY B2 dolA B 30% A=t AES A
E e Y 9 AREY A4 ZHzb 25~40%(E T 32%)
9} 38~60%CHT 46%) Holth(Table 1). 2L} BH 1L 2
kol 50% 4Rl AF HAECETYE 4.1 ©)F EHY, A
Ao g W o] HAE T3t Yok A (CaCOs) &
FE 3.9~11.5%C8¢ 7.6%) B, A drae] =& A 1
oAlA 3.9%Z 7Y WL, AP BB Het 7.3%, 223 Al
e YA 5 ZaA B 9.7%E, HFE 47t QeSS
et kol Sk 548 EAtk(Table 1).
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Table 1. Mean grain size, organic carbon, calcium carbonate and elemental composition of bulk sediments from the study area.

Station Sand Silt Clay Mz. OgCCaC; Al Fe Ca K Na Mg Ti Mn Ba Sr V Li Th La
(%) (%) (%) (phi) (%) (%) (%) (%) () (%) (%) (%) (%) (ppm)(ppm)(ppm)(ppm)(ppm) (ppm) (ppm)

1 50 33 17 41 030 39 53 21 39 21 16 09 037 340 430 190 57 50 8.7 264

2 23 37 40 55 043 91 70 ‘31 70 23 18 13 023 600 414 310 81 70 127 37.1

3 36 26 38 54 056 73 56 25 93 19 18 12 028 500 320 380 66 59 102 31.7

4 23 31 46 6.0 050 45 65 29 77 21 19 13 031 430 38 330 77 68 133 37.6

5 3 39 58 70 058 87 88 42 52 28 20 18 041 650 429 200 112 93 154 420

6 18 29 53 63 044 60 82 40 46 26 18 1.7 038 560 422 175 104 82 139 388

7 35 25 40 56 042 56 72 45 42 23 19 15 041 700 426 190 96 70 13.0 425

8 2 39 60 76 061 90 89 43 52 26 1.8 19 040 670 428 210 112 93 147 39.0

9 5 40 56 70 064 115 79 37 68 24 23 17 037 770 398 280 98 84 132 372

10 28 29 42 58 055 107 70 32 63 23 20 15 033 500 393 270 84 74 112 315

11 34 28 38 56 054 67 73 35 55 23 20 15 037 620 399 200 90 74 119 339
12 27 33 40 59 043 83 70 34 48 21 18 15 036 570 386 219 88 69 128 350
Average 24 32 44 60 050 76 72 35 59 23 19 15 035 576 402 246 89 74 126 36.1
HRS! - - - - - - 58 27 43 2 1.6 12 035 508 678 286 108 31 13.0 28.6
YRS' - - - - - - 81 47 33 22 08 1.7 061 1005 691 128 168 49 124 350
ucce? - - - - - - 8.1 35 3 28 29 13 03 620 550 350 60 20 107 300

Mz: Mean grain size, Org. C: Organic Carbon

1Huanghe and Yangtze sediments (from Zhao and Yan, 1992; Yang, 1998), 2Average upper continental crust (Taylor and McLennan, 1981)
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1.5%), BlEHs 0.23~0.31%((F 0.40%), Z~EEF 175~380 ppm Al HARE xglebd g S ol At A

(4 246 ppm), W7 340~770 ppm(E+F 575 ppm), BHE 320~430

ppm(F 7 402 ppm), EF 8.7~15.4 ppm(FHZ 12.6 ppm), $EHF

1.5~2.9 ppm(B< 2.4 ppm) ol iR LSS Al F

gt F5 3 AABA (1=0.53~0.96)F B o5 i) g W

371 ZA HH & YE(quartz dilution effect)ol] &J3] REAF
&8¢ HoE(Fig. 2).

o)
AMAE =

B} §x]24 L (Upper Continental Crust, UCC)?] Ha &Fo =
LF3 7 A S HAE 78 FEYeE ddHE
e} 7y g2 7F A v - 4 stivhFig. 3). UCC
o Fa =t vnd o, gt 4 HAES Cadt TiE AT
R JaSdA ugton, fizaen g 7k HHEL Fe,
Mn, Ti, Ca @ Mg &M Atz o2 27 vepdt. 79
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Fig. 3. Comparison of UCC (Upper Con-
tinental Crust)-normalized elemental com-
positions between the sediments from East
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o} §AE2 Ti, Mg, Ca& A2k tiiE2] 84S0 UCCY

W TR WA, et s o2 7 EHAE Afoly] dag 7t

=thFig. 3). o] 8 EAL wh=d] Aralgde EFEo) &3l A

3 2 7} 7199 EF HAER Mg 4 oy, dutyog
4

B BF Alldl v vae gxo) 9% ol TeluA) 2k
7] o] BRE ABS £ + YUtk VU, B} B 42

7 EAEE Bt 32 $#2 2ol K, Ca, St 2 Na 94EE 3
& AANA FFEE AFNES 3T 719 24 B9 ket &
= ZAYE Ao ¥ Agos A7 geln
UE-Ee] 945 % eyt HAEY Y &3 1elx Y
AE 2 84 719 Y U ArtEetE st Hssy] 9
2ol HAEe 29X w2 g zo|& TR AL ¢ o
He A0E APHAL. v Lo] Y= IS BAY] 3 2
AMEET Qe Al oz BESSH g B3 FHAE 294
Tl oA FEE d94E 53T T U A0E BT Ql
tHLim et al., 2004).

Hzodle o3 g AFeA A5 AFE AL 2 HAE
3 ESY 7)Y G0 F Ev 2EE2FH 2 Y- &
4 "hgo] da) o] &= Qltk(Douglas et al., 1995; Capo et al.,
1998). & AFAME AFE GE 55789 HF50 Ex3L
Je UE HAEY 7198 Helsr| A8 AFHE 285 @
gajo] AFute S (SPMW) &8l S5l B¥sl= UE F
HE(CYSS) 2L F2 7 el EEshe UL HAHE
(YRSDS)E tigo s ~EER FHUA 48 HAB T (Fig.
1). Dasch(1969)%] &-7oll w2 gt E3do] A A HHEo|
AL FSrASSr ¥ T3 B AR =t A wel Foiee A
e BRIt} uebA ol YEEE 2A)dl e FFL Ha
glatr) $iste] B Ao 63 um o)dte] YA@RELALE) H
AE FEUS o gid S AAS &, 2EEF 4L
S AT B4 Al 28lH, drslde Bt o)
FE HAZ9| ¥Sr/MSr vl 0.7145~0.7218FHF 0.7175)2 2 ¥
S-S Zh=Tl(Table 2). 3HH, At E S| e S
& EFHEY 4 VSr/sr vl 0.72126~0.72498(H T 0.72282)
9] W9oly, oj= P2 7} 3 HAHE9] 0.71197~0.71720H

China Sea shelf (study area) and Chinese
rivers (from Zhao and Yan, 1992; Yang,
1998).

Sr Na Ca

T 0.71485) B BT} F8i0) EFr(Table 2). ti50] 7]&9] A
A Milliman et al., 1987; Lee and Chough, 1989; Park and
Khim, 1990, Martin et al., 1993; Saito, 1998; Cho et al., 1999;
Kim et al., 1999; Shi et al., 2004)°] 27 5ke], Ak 8 A
A Y1Z Y2 HEEE Fst 7 7|9e2, 2 R oA st
2 2T A B E6dl A HEES Y2 7k r1des A
A 79, Bl 7} 7198 HEShE TSr/ASr ¥)E 0.72331%, %
2 7} 719 HAHEY 0716729 F30] FEHTHFig. 4). °]&&
A= TSefoSr ¥)7t B FEFE FH diEelM Fst At
3 g 7} 79 HAES PR o) 583 Ase )
NAZ A18E 5 Yo AT, EF Araleel 553 U
A HHEL g3l 7 719 HFHERTe Y& 7 H833 v
gk St/*Sr ¥ &8 ZHeThFig. 4). °le FFRd E5e] vd
HYE F8 I9A7}F I3} 7F Brle 42 AYE AA g
o]y e Felgl FH USEo] B¥seE U HAEo
T2 3t FellA etE ZoZ MR JEY AT A (Saito,
1998; Alexander et al., 1991; DeMaster et al., 1985; Milliman et
al, 19852)9} AMutslE A2 & Axto|th, £3), Milliman e dl.,
(19852)2 B5=3) HHE W dEFEE 5 2YEP|ESY g
o] &1L, WA o) WA ZAS) FEZ NS sl £
sl UZ HAES Fet 7 719 43t ey 2
ATNAM AN E 2EEF FHY94 v &9 EAL ol UFE H
HEo| F2 o2 7oA gut. H3g AL viehdn H2
2E A3e 2 ohz-go] A A = FEE) HHEol oF
Z AANE TFE 5 U AlABIEEH(Lin ef al., 2002; Lim,
2003; Liu et al., 2003). TI£°] Yoo et al.(2002)%} Qin et al.(1996)
9 AF & 42 7 719 HFEo) E5FI 9 AuiSE7IA o]
E PSS AL k. EE, oF 7] Bl o 7
BN 47t BER5 AFE AEF 9L A Sello} 7R &
Aehs 5 42 4 719 EEAEREE, 999 50l dralge
2 o]F8hE A% B9 lthk(Beardsley et al., 1983; Milliman
et al., 1985b; Lie, 1986, 2003; Ahn et al., 2004). 22X oz B
AgolA AR ~2EEF UYL ARES F5=3 U553
Aol BEshs JAREWLE) BE B9 R0 7|97t B3} 7
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Table 2. Strontium isotopic ratios of the carbonate-free fine fraction (less then 63 wm) in surface sediments' from the study area, SPMW,
CYSS and YRSDS.

Station No. Latitude(N) Longitude(E) Sediment type ¥7Sr/%Sr+26
East China Sea Shelf Sediment (This Study)
1 32°30' 125°30' z8 0.716214x11
5 32°00' 126°00' M 0.718056+10
6 32°00' 125°30’ sM 0.715498+10
7 31°30° 125°30' sM 0.719238+11
9 31°30’ 126°30’ M 0.721842+11
11 31°00° 126°00' sM 0.714451+12
12 31°00’ 125°30' sM 0.716957+11
Shandong Peninsula Mud Wedge (SPMW)
Y1 37°00’ 123°30' sM 0.724979x11
Y2 37°00’ 124°00’ mS 0.721631x11
Central Yellow Sea Sediment (CYSS)
Y6 36°00' 124°30' : M 0.723710+13
Y7 36°00' 124°00' M 0.722522+9
Y9 35°00' 123°30' C 0.721258+11
Yangtze River’s Submerged Delta Sediment (YRSDS)
El 32°00’ 123°00' zS 0.711966+10
E4 31°30° 123°00' mS 0.712518x10
E5 31°30’ 122°30' M 0.717200+£10
E6 31°00' 122°30' M 0.716240x10
E7 31°00’ 123°00' zZ 0.716309+13

M: mud, zS: silty sand, sM: sandy mud, mS: muddy sand, C: clay, Z: silt

Study area (East
China Sea Shelf
——— Sediments)
St.11 St.i, 6 St12 StS S;.7 S;.9
. \4 \ \{
Strontium
isot (t) pic W
rati '
0 0.712 0.716 0.720 0.724
w———  Yangtze River's —H w— Shandong Mud Wedge —»
Submerged Delta Sediments and Central Yellow Sea Sediments
B Assumed end-member of Yangtze River Sediment
0 Assumed end-member of Huanghe River Sediment

Fig. 4. Ranges of strontium isotopic ratios in carbonate-free fraction (1IN HCI residual fraction) finer than the grain size of 4 phi from the
Yangtze river’s submerged delta, the central Yellow Sea and the East China Sea. Note that the sediments originated from Yangtze and Huanghe
rivers are characterized by distinct different ranges in strontium isotopic ratios.

Hrohe @2 FdE A, ole 71&9] A7 Aot itEe el AF HAHE] 2dAE TESE AL AR ofEe R
N =8 Axoln}, o= Fatdch .

(2) Bot A3 F2 74 719 HHEA FHlo] FREAE &

A = EEF TS s vl 54L& 8 R T UF

oA B2 2AAE gepster] v F-83 AR A
¥ 44 AgEnh
HAE 71 i & A+ (3) 2EEF FHYE 4 2 s, d7siee Y
A= v Atk HHEY Fo V9AE S22 FL2 HfHHY, ol 71E4
(1) TF=3 hFS 2L

J

ol (&

Jde HAEY FAAE 94 T AF9) hutEE AR oy, &F EH B AEE
o] gkt ¥ WEle 2dshs dAE 892 HAEY Y= FA AE(ES], &6t A 2 7F HFE g AFAA &~
(quartz dilution effect)o]™, WEhA] o1& Y4E2 T BE & EEF 599U A5 )= o)EH3 AFE kA Ao doEh
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