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and ena(T) variation curves of sampies

(data of samples MZ—5* and MZ—2* from reference [9])
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Table 1 The results of Sm-Nd isotopic analyses
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Table 2 Influence of difference of estimated ages on Ey3(T) values
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5 3ig

251tk Derry PIxF 7K Sr RN KR iTie . 5K+ Nd A ZEARHEEGH A : ()
T[7K A Nd #9958 1,85 (2)26 B F MORB v #y Nd By i 2, J3 . X B Nd #9388 AL
T FRER T A Nd [ EHE., — &2 ORI ERE T K Nd Bl 07 & HE SR
1.

Nd #1 Sr FfL &R —*X BATEAMEMEAM R R 7%, B 2 B8 HB Tl A RE
FER L LR KA Nd F1 Sr R ZHR A B . B 2a HEERMEK Sr B E K EZR LS|
B Derry 51 Asmerom %10, & 2b F B R E 5 BR K FHEEKY €W (DAL 4L, ¥R
51 8 Keto 1 Jackbsen™*, St &R MM RIERRER M E LR (HEZ XEMAHEEST,
XE R HEM A . B 2b LR BR BT KRB ER S P EEKE S (THALZ.
HEHEZHEHENFANRERBHEE RN, ERL-EREFLMERLD-2H
LRLEIRS AN G B BARED,

E 2 B8, &8 KE Sr 7 AL E M KPR E KR Nd [ ALK 2 5878 8 76 f R
HAE R FER M, FE Bk B AL TR KA AL . 7E Varange vKEA 2 8T, 2 2R KEY Sr B4 R
HEAE T E E —MEE, & KD S (DEEXNBREE N E{E. £ Varange 7K R H
PR, &R K Sr [ ALK HERE EF 5N A i KPS K Y SW (TERE TR 11425
RN E MR ER AR H EA S TR EMR/ME. FEEKY S (TEER
TEVKE A R SR AR —3. 6 B —3. 7, I Ef K FHEEM S (T EBBZ N, ZEREIEKY
EEE T, R ERI THRAEEKME, 4—8.0, £ /KH Nd 1 Sr B Zm KiEED
BT B A w3 B AR B A R 2 3R & At EEM R .

—HHREARAN, TSI ELREFERMNEEANTENE RS . 2RO HEER . SR
AL oK VE A R R 1R i3 2 9 A8 AL L 1 TET A 35 B F0 R 8 7 Bl o 3R g A o 7ol
Hb, 2RENWEERN I ZEREENMEEARANF R RE BT BT ZERCHHEFH*
AARELEE HEEMNWEEFCENTH. EXELUNE - MBRREMBES, URE
ROWESY , 7E SO0 N 2 KB A Al 48 , Pan- African i 1L 3% 3 A K] BG40 KBl 949 7B 20220,
EXEAZABRKGEHHANSSEIIENIE M. B FEGF 5, K/ K E mER,
PRI 2R, M 51 2 £ BRI K A Sr M7 & HLERA Nd B RETS. ERE



28 BARRE  RELT R RN P EEK Nd [ RIFEREL 193

F842 K I 9 B4 0 3 L

BRI B 0 0 12 i

AR TTRUR R, B L3R 2 3 -

¥k Sr [F] i 2 H {8 Y 3R 2 4 A

ME N ELEOEER  F

fi. N
Worsley 4 32 th 7E & 301 2

T8 69 7 B 4 BRI K 9 Sr IR

{3138 H 0B 9 4G 2 (T2 X0 _

XK FRUS, Derry H LI 2R I o 8T MR T

T T A R R T R » i

7k Nd 0l Sr 7 i % 41 B2 1 = L e L -l

—AEBEERD, XA B R

W

X =g B &
ik K

I~ —- -

A, BUNECMENRER gl S
WESE, 7ERGE BIEHY , 2 FREET 2 b
E"J?@%,?@?ﬁﬂ?%{ﬁ““a 7E ERL | B B 4 B EH 4@

Varange vK#f & Bk & £ 1R, 8
FE FRERND, MAEKZ G, 2 : _
BB T X B ke 2 T RMEIERE MK Nd A Se R AR A
ﬁﬁﬂiﬁﬁﬂ’]j@{ﬁﬁ,gﬁ%ﬁéﬁ a R EERME K Sr 767 & AR A E L

. . - (5|8 Derry % #1 Asmerom % )[5.6];
E%‘{‘E%ﬁ%k%%g?jﬁﬂwﬂ b S AT Nd R E SUSA AL (3] 6 Keto Bl Jacobsent:33)
BHFXRBR . R TERTT gy Nd 602 0 b G B 950 b A 250073)

_lﬁ"f% ’ éfﬁﬁ(@ﬂ(é}"j Sr il Nd & fiz Fig. 2 Variation of Nd and Sr isotopic composition of
EWENERHFARRE, FRE seawater during the Neoproterozoic to Cambrian
pﬁ?&%ﬁﬂ’]ﬂ——ﬁ%—ﬂﬁﬁ }igﬁ a Evolution of Sr isotopic composition of the

'ﬂﬁ EE th%ﬂé , E}Hﬁ?@?@é’]ﬁﬁ% global seawater (from Derry et al. 1989; Asmerom et al. , 1991);
Xj‘?@ 7]( Sr ﬂ:ﬂ Nd EJ ﬁz ? QE_EE ﬁ b Evolution of Nd isotopic composition of Panthalassa

(from Keto and Jacobsen, 1987,1988) and

S X PR R I E
B 2 7 LA &, LT
W RRBRERL, PEEKY S (T B BE SRR AR5, 512

FEBEK S (THEZALIEE /DT H AR K S (T E LR . XX I a5 0t
T IV L B R T Y B AR SR RN A 0 B A DL B 0 A K TR T i OR A KRR
55 e [ g K BT AL 4 A L, VT RETE B E PO AR TR BURIE S K LR A E A — 2, 1K
I IR R/ & 2 R R EEAR — L T B TSk EX A FOs, A RE IR iR R, F R
HEFHEHRAEAN. 2 B EEREMYREAY, PEBKE SW(TEREESH A FHFHT
Bz, BIEEKZE & E0 s, ERRCN _FEEEAH, PEEKY (D EE

—5.7F—8. 2 2, Tt KFEMERE—10 E—2023, AT AREZNEKESERRH €y
(TYE, fT L IEN M T i ORI E R, FEE K S Keto 1 Jacobsen B #RAY oy K ¥

the Chinese seawater (from the study and Yang et al. )



194 HoO| O 11 &

AEE BT R - AKE—FLREN 5, ZHEN LR SURIEL =t B R
HI N B IE ER A &S REDHE S KW REREDE .

AR 5B 18 7R 4, ZE R 0 i AR A R M e PR S T RB R A T B R b - A
AT LA 7K Nd AR 84 0 434 T B B AEE

2R YR 5 B A A Nd B ERE, Toow, 51 F % 1, HEE M 1 686 Ma F| 1 928 Ma, T-3¥{H
#4751 800 Ma,iZ{E 5H 4 Fi 52 FH#E R EH (1800 M)l —2r, ME KA N4 . Thu
{E—B/NTFFH{E 1800 Ma, MHITHARI TERSE, THWEME HF, TouER LS

S (TEH T PR EA TR

Nd #HAERHELETERBT K Sm,Nd JF KR FHERBC ., WRREIF %
it P E %K Nd BRFE R — D RH R, B T 2 B IR X A E 28970 2 f e il
BB » A B i 4 1B F SR Y Z k-8 B A I By B0

TE ML e ORISR B, T ik 9 Nd B4R P E g KIg K TR, 3 58
B, dKOF KA Nd B RE 1.9 B 2. 8Ga™ ), 3X Ui , 24 iy K - 5 1 221 J) IR 0 i
FEIR X H 2 o [ K B A v 2] R B ok e U X Y R AR E

6 ZHiL

BRIMNAZHRET HTREBLMERRMTIRBT &Y H&. W E T ENH Sm-Nd
R RAM. MWELREE, ABTHARPF RER TP EBKY eu(DEF—-MEAEL
AT R %, N2 —3. 6 TREEIZY—8.0, THEEZR R EARIEKIIZE . MR, Nd BAFEH 2
LS.

G R BEIK St F AR S &R FH S (D EMIFFRBUR . W LUA R BT R
Wz R R, K Nd, St A RARKETRKEEL, RBARBEFIBAEHX &
KREAER ], 2R AL ERHBEEL.

FEWE T i ORI B I8 E it AP E KA € (TE R AL (L IE BE R L B 34 5 K F- 1 48
HARKK A X R Y 2R ER R ET K EL.

AR RBEERBHRAIE S I 230, £ 73 BIHF R AR SRR G b5
LLIBE B, L — B LIRTISE .

2 F X M

1 Shaw H F, Wasserburg G J. Sm-Nd in marine carbonates and phosphates; Implication for isotopes in seawater and crustal
ages. Geochim. Cosmochim. Acta, 1985,49:503~—518.

2 Keto L. S, Jacobsen S B. Nd and Sr isotopic variations of Early Paleozoic oceans. Earth Planet. Sci. Lett. . 1987,84:27 —
41.

3 Keto L. S, Jacobsen S B. Nd isotopic variations of Phanerozoic paleoceans. Earth Planet. Sci. Lett. , 1988, 90: 395—410.

4 Knoll A H, Hayes ] M, Kaufman A J, Swett K, Lambert I B. Secular variation in carbon isotopic ratios from Upper Pro-
terozoic successions of Svalbard and East Greenland. Nature, 1986,321.:832—838.

5 Derry I. A, Keto I. S, Jacobsen S B, Knoll A H, Swett K. Strontium isotopic variations in Upper Proterozoic carbonates
from Svalbard and East Greenland. Geochim. Cosmochim. Acta, 1989, 53: 2331 —2339.

6 Asmerom Y, Jacobsen S B, Knoll A H, Butterfield H J, Swett K. Sr isotope variations in Late Proterozoic seawater: Impli-

cations for crustal evolution. Geochim. Cosmochim. Acta, 1991, 55:2883—2894.



2 # BARRS RELE E AR EEK Nd FRRFEREL 195

10

11

12

S 13

14

15
16

17

18

19

20

21

22

23
24

25

Bruns S J, Haudenschild U, Matter A. The strontium isotopic composition of carbonates from the Late Precambrian (560—
540 Ma) Hugf Group of Oman. Chemical Geology (Isotope Geoscience Sectio.n) , 1994, 111:269—282.

R, R R AR BEVEAL AT AT, P AL BOOR. BT IX ERTER R, BRI RS AR, 1989, 1—20 T

AR DIEE, ERE. EXT. 2B THEMN BN ERR-ZERRAFLAA Sm-Nd F AL RERNE. P EF
(B),1992, (3):322—327. ' :
BARR B, L. FEME A EERFELTEH Sm-Nd [/ ZFH 0 E. B8R, 1994,39:65—68.

Sun Weiguo. Subdivisions and correlations of the Upper Precambrian in China and Australia. In;Palaeontologia Cathayana.
Beijing:Sci. Press, 1989,1—22.

Bowring S A, Grotzinger ] P. Isachsen C E, Knoll A H, Pelechaty S M, Kolosov P. Calibrating rates of Eafly Cambrian
evolution. Science, 1993,261.:1293—1298.

ERE BARBUR.ZER. LA . THREAHRE So-Nd AN ELEFEMERENH. R KEEHRER
BHEERR) ,1988,24:297— 308. -

Jacobsen S B, Wasserburg G J. Sm-Nd isotopic evolution of chondrites and achondrites, 11. Earth Planet. Sci. Lett. , 1984,
67:137—150. ’

Conway M S. The Precambrian/Cambrian boundary. Clarendon, Oxford, 1989,7—39.

QOdin G S, Gale N H, Auvray B, Bielski M, Dore F, Lancelot ] R, Pasteels P. Numerical dating of Precambrian-Cambrian
boundary. Nature, 1983,301:21—23.

Yang Jiedong, Wang Yinxi, Wang Zongzhe. Studies on Sm and Nd isotopic signatures in fossils in Cambrian-Ordovician
boundary strata of Dayangcha section Jilin, China. Chinese Science Bulletin, 1989,34:63—65.

Worsley T R, Nance R D, Moody J B. ‘leobal tectonics and eustacy for the past 2 billion years. Mar. Geol. , 1984,58:373
—400.

Worsley T R, Moody J B, Nance R D. Proterozoic to Recent tuning of biogeochemical cycles. In: E. T. Sundquist and W.
S. Broecker (ed). The Carbon cycle and Atmospheric CO;: Natural Variation Archean to Present. Am. Geophys. Union
Monogr. 1985, 32:561—572.

Fischer A G. The two Phanerozoic supercycles. In; W. A. Berggren and J. A. Van Couvering (ed). Catastrophes in

Earth History, the New Uniformitarianism. Princeton University, Lawrenceville, N. J., 1984, 129—150.

Mewilliams M O. Paleomagnetism and Precambrian tectonic evolution of Gondwanaland. In: A. Kroner (ed). Precambrian

Plate Tectonics. Elsevier, Amsterdam, 1981, 649—687.

Kazmin V G. Tectonic development of the Mozambique zone from accretion to collision. Geotectonics, 1988, 22: 213 —
219.

Hoffman P F. Did the breakout of Laurentia turn Gondwanaland inside-out? Science, 1991, 252: 1409—1412.

Brasier M D. Sea-level changes, facies changes and the late Precambrian-early Cambrian evolutionary explosion. Precambri-
an Research, 1982, 17: 105—123. ‘

Zhang Wentang. World Cambrian biostratigraphy. Contribution to 28th International Geological Congress, Washington D.
C, USA. Beijing: Science Press, 1989,209—220.



196 OB o PR 41 %

Nd ISOTOPIC VARIATIONS OF CHINESE
SEAWATER DURING THE SINIAN TO EARLY CAMBRIAN

Yang Jiedong
(Center of Modern Analysis, Nanjing Untversity, Nanjing)

Xue Yaosong
(Instittite of Palaeatology, Academia Sinica, Nanjing)

Tao Xiancong

(Center of Modern Analysis, Nanjing Untversity, Nanjing)
Abstract

Samples of Sinian and Lower Cambrian sedimentary phosphatic rocks and manganese ore
were system atically collected in the Yangtze region. China and analyzed for Sm-Nd isotopes.

Analysis shows that the €4 (T) values of the Chinese seawater were —3. 6 to — 3. 7 at the Nan-

tuo ice age (corresponding to the Varanger ice age), falling within the €4 (T) range of Pantha-
lassa and then decreased after the Nantuo ice age, when both began to be separated. By the
Cambrian, the €, (T) values of the Chinese seawater ranged between —5. 7 and — 8. 2 were ob-
viously distinet from those (—10 to —20) of Pathalassa. It might be speculated that the Chinese
seawater did not belong to Panthalassa proposed by Keto and Jacobsen (1988) but belonged to
another ocean-Asiaustralia during the Neoproterozoic through the Cambrian. This presumption is
coincident with the result of the investigation on the global biogeographic provinces in the Cam-
brian, as reported by Zhang (1989).

The Nd model ages of the analyzed samples range from 1686 to 1928 Ma with a mean of
about 1. 8 Ga, which is in agreement with the mean age (1. 8 Ga) of the continental crust today..
The Nd model ages show a rise trend from the Nantuo ice age to Early Cambrian and corresponds

to the fall trend of the €,(T) values.

The €, (T) values of the Chinese seawater and Panthalassa both showed wide variations
from the Neoproterozoic to Early Cambrian but their variation ranges were obviously different.
These all indicate that there occurred a major geological change during the important transforma-

tion period from the Cryptozoic to Phanerozoic.

Key words; isotope, palaeo-ocean, Proterozoic
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