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Fig.1 Stratigraphy and sample localities of the Xiaodukou section
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Fig-3 The lithofacies palecgengraphic map of Nihewan lake at Medio Pleistocene

and the distributinn for strata of strontium isutope compositions

WA 3 R, HRAE AR AL T A AWM KRB ARE HEANS .
R SR ENTRERAR), KR HRENYSASr L, 0. 714384 K HHE T EVE
BEBRRICEMEFRERYSE FIUAERHERSE, LY S ASr tHE R 0.709(B X ):
MM E EERATEEMNERE RM AV MRS S, 7SS AR, 8%
0.708560.0. 708990 .0. 708000(C X ZF 2 HBEH THE =R XX 5. R HFEMEASr S Hifi
3 0.705770(D X ). #4E ik ZE Sr Sz BF S, TS R G REZ A ESY S A
Srlb {6 F EFERH ISP AR AT 1 B R AL E 5 AT A AR S A0S L E H R


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

216 # H ¥ = 13 %

ERLETTFR=ZFZXREd TFTHEBWEA, HXTBKOETS A ENFEMERL TR
By N 3E 28 RS Se A8 RESFIE(2hEE A XA B.C X#EYSr A5 i E)
SRS TE0.97 - 0. 94Ma MR A B MK S A EZ R ERE R B X ERET IR
KLOHF 0.96-0.95Ma MK A3 KK L (TS A5Sr thERIFRS) , RBL A L K S Jb 3R
Y Se A5G L {H 3 2 42 W RS M ) TE BE M TR s

HERNENAERLBAEATCAKKEEE T4 T ERE. £ P EF U@ ES
SRF, T IR A A R A B L O SR S 1200 BV A A R D AL o M A4
By WA BEE —F 5 NE M SW RBS1(E 3). 4G W (L Hb A A AT RS K
EUFERRAKEE LR ERSFZFEMER, B C X HEX H IR & 3 K fuE i
LR T R ZIA A NE mEgmE. Wi, KK Sc A58 o 1| 40 3 3 2 5% S 86
Sr G SR . K (6], 7 0.96 — 0. 95Ma 1 FiX-—af B IA B w e 0 4 S 1E A S IR W i i — &
ginF, SEUNE ORE IR KA T E AN KT B3R Se A8 B R K
R K, BB K &Y Se A0S t B MR E IR, B U FRME (0. 97 -
0.94Ma) , /NI EIR IH S .
3.2 Sr/Calbfl

TR Sr/Ca BER MK KA St Ca B . TE— & FR KRG EEE A8 Sc/Ca
ESEAEKENEERFRER KRBT 2 K28

i, G4

U.95

£ (Ma)

4.9 |

] —— HEH
—— - o
—— 1]

N, a7 1 AL —_

n U.h 1 I3 2 2.5

Srocnd{ln 'y

B a4 ANEOHE 28 EEH7ik S/Ca LR
Fig.4 The ®5r/°5r ratics of microfossils vs. age in Xiaodukou section


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

im X 75 B 25 - 4 M ST ORER M BR b2 0 S b o TR 30— LA R 2 e % A5 217

MFELE 4P AR SER . EEETHR Sc/Ca LB 37 A (1. 085~ 1.499) ~
10 3.{0.696—2.341) <~ 1073.¢(1.008-1.789) 10 ", Al kA FAFMABEWRRLAT L
(R MR EEPIEge @G B FAADR R BEEEMN SCa kMRS, L H
EHLAERNE LT ARTESA B HERAEEUENER A SBRNHAETTERE T
EHEREBER -, TEESR =4S S/Ca WHAHFIN T EER. Am. MER K
RAFEE Sr/Ca HHEST LA EB T -H(ZEFAEHTALLD Sr/Ca th{HEHIE - E4LH
BRENFEH W) FEPHASTE, .S EHEE, &SR ENE -5 K8
BAL R T BN R S K IR R iR 48 - ¥R ARk R H iR R N B AL Horh
TE0.96 - 0.95Ma A P WA RAT A BRESTE BEAN # IMa R BRI
B A —WKW T 2B Bk, L ESrihe st ok S CR R B R AR A KT RRE
FHERTHAXER.

E2 B4, AEm BEESERTSASr {5 Sr/Ca S & 1 B 2 A1k 4
BreE Y - SIEMASHY BRI A 0.97Ma— 0. 94Ma, B A F U #h 48 FHET , Xt M T 2
SR AGB 48 7 0.96Ma — 0.95Ma, LA A B e, IR EME R T 2.

£ ETEE AR FE RV Sr /A0S L (B A Sr/Ca bo (B 85 AF 3289, /D O RITE 28 B Elkik s
— AR, SRR A B FE 0. 97 — 0.94Ma, TR — S AR A E i I8 R M 4
FAEMEEMMEE SRS HE AR A#M EEL KRR VIEBERER, RRESETE,
WAGREE . LH A 0.95Ma 27, #9iE - SERNIT S RMEMNRERE AT RS, ZFHY
Ri#E—FwEA  SEEA TR, /DEOREA ERE MEAKEKSES S AEEBE
ARy K.

4 45

BRA L F AT e I B (U B/ L S HETE B 9 H T Bk fb 22 55 (i
TN HE, FELS A L SRS ASr M B Sr/Ca b {8 % sk {25 55 0F BTk K
M AXEESHAEREEAN. EHRL. MHEDFRE ST R FEERHEE B0
I 28 BRUTHEAK A K SCRFE R Th s . it . FI S Sripek{bfE R ER K
XEHEMTEETTH . FEECORURARTHECEAHLE HERS BIE, &5
SR E) R R .

2 ¥ X W

1 Coplen T B, Kolesar P, Kendall C, er @/ Investigation of the [Junes geothermal anomaly, Inpenal Valley, Califarmua, Part [¥

(A). Geochemical studies of warter. calcite, and sihcates. 1975, IGPP - UCR—75~ 20,1 —42

Wadleigh M A, Vewzer |, Brooks C. Strontium and s isotcpes m Canadian tivers: fluxes and global implicateons  Geochim

Cosmochim Acte, 1985, 4917271736

3 Goldstein 5 |, Jacobsen S B. The MNd and Sr 1sotapic systematics of river-water dissolved material: implications for the scurees
of Md and Sr in seawater. Chemical Geology, 1987, 66,245 272

4 Chaudhuri S, Furlen S, Claver N. The signature of water-rock interactions in formation waters of sedimentary basins: scme
new evidences. Proceeding of the 7% International Symposum on Water-Rock Interaction, Park City, UT. USA(C). 1992,
a7 310

[}


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

218 ® W B ¥ 13 %

10

11

12

13

14

15

14

17

18
19

KLl

Palmer M R. Edmand ] M. Controls over the strontium satope composition of tiver water. Geochum Gosockize Arza . 1992,
56.2099— 2111
Dupre B, Geillardet 7, Rousseau D, e ud. Manr and trace elements of river-bome material: the Cungu Basm. Cevchem s~
mﬁ;m Acta . 1995, 60(8) 1301 — 1321
Ben Othman . Luck ] M, Tunmond M 7. Geochemistry and water dynarmes: application o short tune-seale fkod phenomena
in a small Mediterranean catchment; [. Alkalis, alkali-earths and Sr sotope, Chemcal Genlogy . 1997, 140:9- 28
fngram B L., De Paclo D J. A 4300 year strontium isotope record of estuarine pelecsalinity in San Franciso Bay, California.
Earth and Planetarw Science Letters, 1993, 119,103 - 119
Helmden C, Creaser R A, Muchlenbachs K Palasosalinities in ancient brackish water system deterimined by ¥ Sr/5r ratios
n carbonate fossils: A case study {rom the western Canada sedimentary basin, Creochim Cosmeoclarn Acta , 1997, 81(10):2105
—-2118

Remhardt E G, Stenley D j. Patterson R T. Streatium isowpie-paleontological methad as a high-resclution palensalimey twol
for laguonal envireoments  Geofogy, 1998 2601111003 - 1006

Holmes ] A Trace-element and stable-isotape geochernistry of non-marine ostracod shells in Quatemary palaeccnwranmental
reconstruction  Journal of Pelenlimuology . 1996, 15(3):223 — 235, May

BRF . A ERE . bt Pt iR, 1988 26— 29

MIF I, EAC RS G R S TS S B WA IR 7454 . 2000, 3,314 - 320

LR ELE. RS RTANE LA CAWERCETR. B2 @R . 1995.40(22):2072 - 207

Kinsman D J ]. Interpreatation of Sr** concenterations mn cathcmate minerals and vacks  J Sedament Petrol . 1969, 39486 —
508

Veizer ] Cherucal diagenesis of carbomates; Theary and aplication of trace element techmique (A)  fn Anthur M A, et ul ed.
Stable Isomope n Sedmentary Geology. SEPWI Short Course, 1983, 3.1 — 100

Spencer J E, Pawhert P ] Sr isutope endence for a lacusiring origin for che upper Miccene to Plicene bouse formanan, lower
Colaradn River wough, and waplications for tinung of Calorade Plateau uplift. GAS Budletn . 1997, 109(6) 767 — 778

THER, UF W E RS R L TR R R i Bk RS IR DA IR O E R A, e B R T

Hedell D A, Mead G A, Mueller P A, Variation in the strontium 1sompic isotopic composition of seawater (BMa wo present) :
imphcation for chemical weathering rates and dissolved fluxes to the oeeans, Chemasal Geology, 1990, 80:291 — 307

REM. FEE AEES RS EEERS LR BB EE 1991103

F¥HELFEE NEHET BMBEREFRTERMEE Y PEES(DE),2000.3002) 148 - 158

FPlaziat j C, Paleogeogaphic significance of the Cardium Potarmads, and Furaminifeta loang in intra-cantinental salt lakes ot
Morth Africa { Sahara Quaternary, Egypt Present lakes) fourmwd of African Egrth Scwence, 1991, 12:383 — 389

B LA B RN RARER L A O BT d R, s AR AL L 1990, 103

HHE REFLLLEREES MRS QSR A E RE T, 1995,41(4 1,349 - 353

HME BRI RAAN. b5, R F SRR 19687

Chivas A R, De Decker P, Shelley J M (3, Magnesium, strentium adn barium partitiomng in nonmarnne ostraccde shells and
their use in paleecenvironmencal recunstructvan-a prelmmary study In: Maddecks R F, ed. Applications of Ostracoda, Hous-
ton: Unversiy of Houston. 1983.238 ~ 249

Chuvas & R, De Decker P, Shelley ] 8 & Strontium convent of ostracuds indicates lacustrine palacosalinity . Nature . 1985,
316251 - 253

Chivas A R, Te Decker P, Shelley ] M G. dMagnesium and struntium m oan-rarine ostracod shells as indicatars of palaeosalm-
1ty and palaectemperature  Hydrobiologa . 1986, 143135 - 142

Purton L M A, Shields G A, Braser M D, & w! Wetalohsmn controls Sr/Ca ratios in fossil aragonitoc mollusks. Ceufory
1999, 27(12).1083 — 1086

MR, B, RN STy S8, S aPs, 1998,4,297 307


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

3 WF B T A R B R Rk Se—— AR A R S 219

Palaeohydrological Restoration by Strontium Geochemistry of

ThE

Biogenic Sheiis: As Exempiified by Nihewan Basin

LIiU Xiuming JIA Yuhe WANG Shijie
{ Stute Key Laborasory of Environmental Geochenustry , Instuute of Genchemestry
Chirese Academy uf Soences . Griyaryy 55002, P R China )

Ahstract

Fresh waters contained ¥ SrASr information are related to the strontium isotopic compost-
tions of different rock types which they {lowed actoss. The ratios of Sr/Ca in lake are usually a
proxy of salinity, which can reflect the variation in levels of lake. So, the Sr geochemistry of
shells from basin sedimentary can be used to derive a record of the different resources of waters in-
flow to the basin, and of the changes of water in basin. A study on example of the 28th bed of Xi-
aodukou section, Nihewan basin, iuplies that the strontium geochemistry of shell is a desirble
method of palaechydrological restoration, and further indicates it would be a good future matching

with carbon and oxygen isotopes and other trace element geochemisty.

Key Words Biogenic shell,* St/ °Sr. Sr/Ca. palaeohydrology, Xiaodukou section
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