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Fig.l The map of sampling stations in sea area of the Huanghe River Estuary
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Fig.2 The vertical distribution of the elements measured in the carbonate fraction
of core 3-3 (%, except Mn/Fe) in sea area of the Huanghe River Estuary
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Tab. 1 The results of the elements measured in the carbonate fraction of core 3-3
(%) in sea area of the Huanghe River Estuary

?cm% Caco, MgO Fe,0, Na,0 MnO, Mn/Fe

4—6 10.91 0.717 0.350 0.320 0.0631 0.163
14—16 7.57 0.578 0.164 0.301 0.0258 0.142
2931 3.17 0.516 0.125 0.300 0.0201 0.145
4143 5.67 0.545 0.129 0.321 0.0217 0.152
4951 12.36 0.817 0.341 0.335 0.0824 0.218
59—61 13.08 0.774 0.432 0.347 0.0858 0.180
79—81 13.71 0.813 0.344 0.357 0.0887 0.233
119121 13.71 0.789 0.366 0.326 0.0781 0.193
140—142 9.29 0.703 0.323 0.320 0.0567 0.158
150—152 19.41 0.784 0.492 0.330 0.0870 0.160
179181 9.91 0.755 0.398 0.326 0.0754 0.171
214—216 9.51 0.755 0.418 0.322 0.0658 0.142
248—250 8.56 0.731 0.374 0.328 0.0443 0.170
299301 9.41 0.712 0.370 0.325 0.0438 0.170
354—356 9.54 0.736 0.441 0.329 0.0565 0.116
398—400 9.09 0.664 0.389 0.312 0.0498 0.116

CaCO; SRUIEIGS, X 13% EA, AR SEFA; TB& 140—400cm, &ENT 8.5%—
10% 2 18], e B P i ARE HA BU7E 250em IR b, MBI T HFH, Mg, Fe, Na, Mol
FEHSME CaCO; EAREN, RHUEMEEHANY FORE, &8 LWESR, BHTH
BOE TR, MRIEPhIT TR & R, FEFE 240cm DL 120 1855 SELURIERRAIIL
o 1855 FR MMM LR O, N ERFIEBEZE LR, FRETARE, 248
A 130 4, HRIFFEEERE AWEEIN £ o D 3GE, (U KRBOE G 12 ROBR
Z%, 1979), 1855—1964 fF i OB 3-3u5MEERIT; 1964—1976 FE M HE, B A
AHg, BBALES 3-3 BEX 16km, HMTEREBAKRIEYD, HET 3-3 Wl ERAmE %
WEAREATIFEE (9.44 cm/a), HENAITIBIREA 44—143¢m, 1976 £ H
HEARBABETMRE AN, 44cm DL A 1976 4£LIRESITR,

R A S ST ENEES T, BR TEFT AN EZE, 44—143cm JLHE
FHYE CaCOy & EIERXN N 1976—1964 4£ ] LR ERFT/KIAM], WIS ARBRS HH
REBWMARBRIRY AR 1976 F 5, A TH N SGHE, AR W, HHEH CaCo; BRI
R Mo

B2 BB EHSZETHES CaCOo, SBAMMAEM, EHERIITEI, CCO; 5
MgO K MnO, I, EXEREFE 0.9 LI E (n=16), LI CaCO;, MgO, MnO, X
ks - HEX & B&AVEE 3(R% MnO, SR)EIBEERIFAEAY:, FIHBEREREH Y
TE, INMEEC T ER EEH " GR—FH, 1983), {H Fe,0, B0 HHEL, ST
TEBBERIEE (n=15, r = 0.60), ZEFEW,JTURMT Mn/Fe MEERS(EEN
5, 1989) MEKBRIRA D H I Mn/Fe LLERTBEREN, FEL KIS, EEMNHE,
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BREREEA DR Mn/Fe LWEZREDMIFLE 2, ME 2 FRRAT I, EEERET 5% 4 B:
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1855 Eﬁﬁx,\ Mn/Fe SE3% 0.157? M_ﬁ{[ﬂgt{jﬂj &l %;D*ﬁ@;@gaigﬁm
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Ma/Fe SPHERE 011, RIEBERAHE [y L0 o et
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TARE R, B— R FRIIERH,
2.2 4-3 WERERERIE 45 R AT HRFAZ=ZAMERI, BEHUNEREBAELDYL 14km,
TR KL% 13m, BUSRERERD 2.05m, 0—50cm, A\ EHEKRY, SOBEVHRE
B; 50—112om, KBKLFHY; 112—205cm, KB R L 145em DIk, £F
BUERH R, HRBREBESNELERINITE 2, MBREASZTESEEESHILAE 4

T2 A-SLBREHASBELER(%)
Tab. 2 The results of the elements measured in the carbonate fraction of
core 4-3 (%) in sea area of the Huanghe River Estuary

?fcm% CaCo, MgO Fe,0, Na,0 MnO, Man/Fe
0—2 6.74 0.497 0.103 0.295 0.0218 0.191
3—5 6.69 0.531 0.107 0.291 0.0241 0.204
5—7 6.57 0.483 0.092 0.268 0.0231 0.227

13—15 6.19 0.483 0.092 0.262 0.0199 0.195

24—26 6.37 0.464 0.126 0.266 0.0203 0.146

44—46 7.54 0.540 0.171 0.291 0.0322 0.164

54—56 10.79 0.717 0.227 0.317 0.0543 0.216

62—64 8.17 0.621 0.219 0.293 0.0353 0.146

74—176 9.49 0.621 0.175 0.272 0.0404 0.209

84—86 12,04 0.779 0.333 0.302 0.0757 0.205

107—109 12.16 0.741 0.173 0.292 0.0610 0.318
114—116 9.61 0.617 0.131 0.295 0.0433 0.299
139—141 13.31 0.755 0.230 0.328 0.0746 0.293
159—161 14.23 0.722 0.290 0.321 0.0745 0.232
192—194 14,03 0.746 0.197 0.306 0.0682 0.313
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Fig. 4 The vertical distribution of the elements measured in the carbonate fraction
of core 4-3 (%, except Mn/Fe¢) in sea area of the Huanghe River Estuary
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Fig. 5 The relationship between the elements measured in the
carbonate fraction and the clay amount of core 4-3 in sea area
of the Huanghe River Estuary

AYh CaCO; HENT 6.19%—14.23%, P4 9.60%, BALELT 0—50cm B,
BEETE 140cm DI R HME 4 ¥, HILESHEREUBRAEH LN TR
i, Fe,0; &HE 80cm DIFAEMMIRAK,#E 0.173%—0.333% Z (A, Mn/Fe bk
{4,080 80cm 45, 4 FART 0.23, 4 F/hTF 0.23, {HRKF 0.145,

R HEPh M 4 RS RBAS TG B3, 80—205cm BEAEYTF 1949—1934 F A,
SR AL A 0 TR A VAR 2 30, 23 KA 30% , B —E BB WALA BE AR, X
AYEE BT EN, HmitFeH CaCO; & I Mn/Fe BB, KL HE B4 12.56%
% 0.277, 50—80cm Bt 1976-—1949 EJTH, IHEFH KB B R IR Ml A Fe e A, B
O REEHT R KB 4K, CaCO; &5 Mn/Fe BHEMEME, EIRRE, BHH
> 9.48 % F1 0.190, F AR AR A LR IRE 1976 LR, W O%HE, MO =
BN THOEM B, SRR 50cm DL EJIRMMEIL, CaCO; & &% Mn/Fe HhiE4ksirk
iR, SPHIEIR 6.68 % F1 0.188, BIR CaCO; T EEMEIAE , € Mn/Fe LLET AKX, TThE
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Tab. 3 The results of the elements measured in the carbonate fraction of core 6-3
(%) in sea area of the Huanghe Rivee Estuary
*%"m% Caco, MgO Fe,0, Na,0 MnO, Mn/Fe
7—9 7.24 0.445 0.152 0.232 0.0225 0.134
14—16 9.51 0.684 0.351 0.328 0.0443 0.114
22—24 9.71 0.645 0.280 0.297 0.0374 0.121
29—31 9.99 0.693 0.258 0.313 0.0393 0.138
38—40 9.44 0.602 0.256 0.304 0.0440 0.155
51—53 8.56 0.459 0.115 0.266 0.0256 0.201
59—61 8.32 0.672 0.331 0.305 0.0376 0.103
65—67 8.46 0.779 0.299 0.325 0.0438 0.132
79—81 7.34 0.588 0.299 0.325 0.0339 ‘0.102
89—91 - 7.69 0.598 0.341 0.293 0.0362 0.096
109—111 8.69 0.688 0.402 0.348 0.0457 0.103
124126 9.16 0.727 - 0.436 0.331 0.0577 0.120
159—161 8.61 0.698 0.392 0.330 0.0446 0.103
184—186 9.46 0.717 0.470 0.326 0.0598 0.115
219221 8.34 0.693 0,333 0.308 0.0328 0.089
264—266 9.41 0.966 0.610 0.328 0.0614 0.091
300—302 10.46 0.937 0.445 0.344 0.0639 0.130
374—376 8.59 0.712 0.347 0.282 0.0362 0.094
394—396 9.41 0.808 0.506 0.303 0.0457 - 0.082
Wi || CaCos MgO Fe,03 Na,0 . MnO;  Fe/Mn
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Fig. 6 The vertical distribution of the elements measured in the carbonate fraction
of core 6-3 (%, except Mn/Fe) in sea area of the Huanghe River Estuary
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Fig. 8 The vertical distribution of the elements measured in the carbonate fraction
of core 9-2(%, except Mn/Fe) in sea area of the Huanghe River Estuary
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Fig. 9 The relationship between the
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fraction and the clay amount of core

9-2 in sea area of the Huanghe River Estuary
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Tab., 4 The results of the elements measured in the carbonate fraction of core 9-2(%) in
sea area of the Huanghe River Estuary

‘:?cm% Caco, MgO Fe,0, Na,0 MnO, Mn/Fe
4—6 10.31 0.636 0.347 0.299 0.0550 0.143
14—16 11.39 0.669 0.329 0.322 0.0534 0.147
29—31 12.41 0.736 0.309 0.357 0.0699 0.204
39—41 13.76 0.731 0.400 0.321 0.0796 0.180
49-—51 12.44 0.722 0.337 0.325 0.0614 0.164
59—61 11.36 0.712 0.416 0.327 0.0599 0.130
79—81 12.24 0.813 0.391 0.349 0.0677 0.156
99101 13.33 0.712 0.402 0.344 0.0634 0.142
114—11¢ 10.46 0.707 0.396 0.334 0.0557 0.127
124—126 12.39 0.731 0.408 0.360 0.0673 0.149
139—141 12.49 0.698 0.390 0.339 0.0625 0.145
149—151 13.81 0.703 0.335 0.353 0.0621 0.168
159—161 10.96 0.655 0.325 0.332 0.0444 0.123
169171 8.71 0.550 0.213 0.299 0.0315 0.134
178—180 8.91 0.540 0.250 0.333 0.0344 0.124
184—18¢ 10.84 0.751 0.419 0.344 0.0520 0.112
194196 10.39 0.650 0.382 0.338 0.0472 0.112
199—201 7.49 0.473 0.225 0.262 0.0252 0.101
219--221 6.57 0.449 0.206 0.269 0.0250 0.110
249251 9.39 0.440 0.197 0.247 0.0253 0.116
269—271 10.16 0.693 0.439 0.328 0.0576 0.118
310——312 9.49 0.679 0.455 0.296 0.0454 0.090
369—371 10.26 0.674 0.436 0.325 0.0640 0.133

{BFE 1942410 A2 HE'2A4 6 Jiiﬁf’g”,;?%:lﬂﬁliz!iﬁﬁﬁl 7.5km, T HEE M, 5 L

FTENRY =L, = 1934——1976$ I O BE L KB0E, (HAERS = AR
AN, BAMNBE, Bz 130em P b, SZEFRZEWMEAZRAN, 130—200cm HEEHhHE ST
Mn/Fe SEEIERE 0.127 7 1929—1904 FE[HIGTAREY 200—206cm B, (K 4} & i = £
WAL ES A, BRI A Mn/Fe 24 0.113, FIH M HUEZ %A KE /N, 260cm
PIF, Mn/Fe EERRRRE,

BRERERZH 73 TH CaCO; & B 5 Mg, Mn IEFR B35, X R B 0.8 DL E(n = 23),
LESESKIHENSREEFRFEEMER, CaCO;, MgO Skt &RHAHEXER, 1L
A 9
3 #iE

STEF OHX 4 MR R FERRER 40 TR Ca, Mg, Fe, Na, Mn J5Esk fE
B, B 1855 & F OBE M A B LUK, TR /K MK BIARY T CaCo, & B i
Ho SEMIAE 4-3 & 9-2 W ZH I R KEHHAT A h, S B 5K 14% 55 E

1) WREBT RE—KICHEB > 1986, 7RG iR H ARG S S K CHREERS TE.



5 4 PR VK ER: HWABXIRY R RERRES 465

INT 4%, B IAE 3-3 3 30cm &b, 20 TR DV S0IE 18 7K ¥ TR R X A 6 5 f e/ NS TRl

THRAH, BERHASH Mo/Fe LLERRBSEATKER ZHRAKEME KN
#, Mn/Fe HofE—RES, M2 EFKERMEB/NN, Mn/Fe HEME/N "TLALL AN
TR ARM B REZRF W, XA HEE,

TEEFAKEWT, URYRRHRESD Mo WEEREFERTER. M Mo 3§
CaCO&EMEE, REIRIFHRIEMR; Mg, Na 5 CaCO; JREFFEIEMR, Ml Fe 5 CaCOsAH
KW E, BRBAS S THENERN AN S RIEEEY, TESRSHEAREBELTE
B BBl

2 % X ®

Fp BB S B o BT ST R M B T 5T 22 5 1985 5 B M B » B AR pE(JE 1) 5 119133,

FEThIE T 1987 AR BT I O BRI BRE A B B IR SR ZHFT»T: 4755,

BRE BT 1987, P ERAEH A B, ASHE B ERF KXRZEE PEAER 2 5 B IRH 655503504,
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VERTICAL DISTRIBUTION OF THE ELEMENTS Ca, Mg, Fe, Na
AND Mn IN THE CARBONATES IN THE '
HUANGHE RIVER ESTUARY*

Han Guirong

(Institure of Oceanologv, Academia Simica, Qingdao 266071)

Liu Yuhai

(Environmensal Protection Burcau of Rizhao Cizy 276800)

ABSTRACT

The contents of Ca, Mg, Fe, Na and Mn in the carbonate fraction of 4 sediment core
samples from the Huanghe River Estuary were measured with FAA method in Mal, 1989.
The result shows that since 1855 the Huanghe River channel moved northward to flow into
Bohai Sea, the CaCO; content in the sediment is obviously higher in the area influenced by
the river water. ‘The highest content occured in the cores 4-3 and 9-2 in the sections af-
fected heavily by the river water, with the maximum value of 14%, and the minimum value
of 4% found to be in the depth of 30 cm, core 3-3, sedimentated during the period of the
Huanghe River flowed into Qingshuigou, with little influence on the sample. The result
also shows that the element contents correspond to “the rule of the granularity controlling”,
i.e., the finer the sediment particle size, the higher the element content, and that the heavier
the sediment is affected by the Huanghe River material, thte greater the Mn/Fe ratio is, which
can be reversely used to determine the effects level of the sediment by the Huanghe River.
The CaCOs; content has a similar phenomenon to the Mn/Fe ratio.

The correlation analysis gives that the Mn content of the carbonates has a good relation-
ship with the CaCOs content, but Fe does not.

Key words Carbonates CaCQs content The Huanghe River Estuarine sediment

* Contribution No. 2204 from the Institute of Oceanology, Academia Sinica.



