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Fig.1 Distribution of Precambrian rocks of the northern Zhongtiao Mountains,
Shangxi Province
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®1 PRUSLTEE U-Pb FRUETFRIREFERO

Tab. 1 U-Pb ages and ion microprobe ages of single zircons from the
Zhongtiao Mountains

% 5 " : EENEAETFER
ZG096 | FEFIMESFL | 1826+32Ma (2 B 1840+ 14Ma (16H7)
a4 HEREE 2022—2164Ma (6 i) 2089+12Ma ( 1%7)
2338Ma (1 80) 2511+10Ma ( 150)

2449Ma (1 F)

ZCi26 | thgBETH | 2059--5Ma (4 4, EEE,EWMA)

an ML REFE | 2176—2143Ma (2 BIETHMA)

P 2453Ma (1 1,388 U)

ZT7002 | GEBEFW | 2166+26Ma (64,8 BB EEH)
© EWEFRIR | 2955Ma (1 4, AL B BEHROEA)

&
ZG5002 | HFR-tAdSHEse 2145 Mal14] 2115+6Ma (14 %)
@ REIKE 2335 Ma[l4] 2530+3Ma (10 )
~2500 Ma[24] 2770+16Ma (1 B)
5Z011 o rlome: Y o 2571£77Ma (7 H,A K EERBLE)
32 BIRE
ZG727 BATFERL 2485+1Ma (4 A,REBEE)
(10) PERTER 2535 41Ma (54,7 U)

ZG084 FRLBE | 2562479Ma (5 BD
1) -
BERMERK | 2668L15Ms (ABD |y pgviem
s 2736Ma (1 B)
2764Ma (1 B0)

ZB7077 | jiokaghm | 232142Ma (6 BT )
@ | rrERes
ZB7004 | Mokdkgehiy | 2360:£62Ma (6 ALESRRHEEE) | 2390£5Ma (15 B
<1 O3 %2k 2436Ma (1 4)
e 2508Ma (1 4,3 U)
zBr076 | WOKAUEDR | 2319:20Ma (6 4,4040)
() | mEmzek | 2060Ma (1)
=3T3 2590Ma (1 /)

@ FEEELIL,
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B#EARMA U-Pb ZUEMSRBINER —SHNERIURER S (2G5002) hiy &
B AR A TR ENE, RERERFRBEMBENGR 1, &S5 BT RAR
#A U-Pb FIES T4 TR F R SR, EHX M UEEREBR A ERIER.

2. BESEAZER Pb 3, T EEE R, BHERD, & *'Pb OKREMYS BKH
PR LT STEER, TRESERNUEEREED, REFRESDREBE/N (F
2), XRRERRE, AEEBRRE, £2 5% | HRAKSHRES, £XR 5 PAUEH
BEEEAER P EERESERFREL—RRE, ROXELFRHERKE (ZB7004) %
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Tab. 2 2"Pb/?*Pb ages of single zircon evaporation from the
Zhongtiao Mountains

% B R # A HRBRRFE "Pb/*Pb £ f#y (Ma)
ZC126 h & ® | BTHEXEE TRERLE.AE 210445
an FR R
ZT7002 % BB | #HrnERg EaBLBE.BF 2139%5 (3 B)
® TREERE 231645 (1 H)
s(zso)u % B B » wat,ak 2506%5
. E, 223145 (2 B)
z(c;§ooz % B B (FE) o 246925 (1 450
7
2744+7 (1 B
b ANRY=bi 276836 El %g
ZB7004 UAKME | ROTFEER pI=RN=EiZ 252143
W BIRE

@ FAXEBEREELHERSA. Krbner FTHIE,

#£3 PHRUEMER U-Pb Fig

Tab. 3 U-Pb ages of conventional zircon from the Zhongtiao Mountains

@ = HERBAL 2R & ® SF LR AER (Ma)
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5Z011 - = icd TR RBEKE 2486-+13
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) TR TR 188832
ZG023 iﬁllré}:}é%ﬁﬁ HERE 2231486
)
® % aB TR AR 28213
AF
ZT7070 BATHy B B 21954-64
Gagy | &
© FFFRkt.
® 318 [20.

AFERE Pb FEREE % 170—200Ma; 4 BB HAREKETRE 116Ma; REHET
WA LR FREK S (ZC126) fR#E 46Ma, AT IBRNERGRERE (2T7002) hiE
B AR RLERS U-Pb FREE, Bk R, HARRBFRETHARER,
LR U-Pb ok, HTESEASLARNSREHUEL, #aA A ARAFREGNR
A (B, 2), ZHEAZERBERER AR AFERY RESELTABRREE
AT ERERBROES AT B EFANEAXRBERKS, WHBAFRY
2182 4+ 15Mal, S4B AR & (ZT7070) 24 2195+ 64Ma, L KBS T HEMEE
(ZT7002) 4Efh 2166+51Ma EE,FREMEXMRE (& 1,3), MAMHFEITILAR
SUER Y FER (Z2G059) SRHEFEAERZRSE (2G096) BF%Aa U-Pb RiET
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%4 B Sm-Nd 51 Rb-Sr 2% &0

Tab. 4 Sm-Nd and Rb-Sr whole-rock isochron ages from the Zhongtiao Mountains

% Sm-Nd & 4F Rb-Sr ZH4ER
®
- |&E#% (20 )Ma|l ENd(r, R TouGa® [HELEFER (20)Ma] g, R |[HERH
FEPR R B
L[JZE(,j%S]Jﬁ —4,1@ 3.11 1 16354-6 0.7072 | 0.9999 9
1
HEEETH i
ﬁﬁjé]_hjﬁp{% 2216429 +2.51 0.9997 2.55 5 2088453 0.7073 i 0.9988 9
11
—2.62
LB BRI IRE
ﬁjﬂ&(ﬁskm%‘ 2554+4-35 +2.25 0.9998 2.76 8 2393411 0.7065 | 0.5998 3
6
—3.03
RELBEEN
3R el = 2535419 +2.05 0.9999 2.59 9 +394+426 0.7066 | 0.9995 9
© —3.04
WKFERZDO
R RLE 2497451 +2.30 0.9996 2.65 8 24404-43 0.7031 5 0.9998 7
) —2.73 ‘
Juia Bk
?E%% (8) 2107459 0.7023 | 0.9995 7
® Ga HI0{ZERK A1,
® PDEGRNEAEHR 1.83G RIH,
EAREENRESESE | IREMCERSER,

5 PRUTEAMEFERRERBLERO

Tab. 5 Comparison of the ages obtained using different dating methods
from the Zhongtiao Mountains

s WHEE | & % | 2E#HAE | Sm-Nd | Rb-S
i B a =) Uﬂ_ﬂpb {"‘Pb/“"Pb U-Pb BEFE AN é%)%w éﬁéﬁ"f
PH PR Kilis 1829417 1826432 | 1840414 163546
Tl A
AR Kl 210445 2060+3 2216+29 | 2088458
BETHRA .
223145 2155+6
E= Lo TS
Aan Kbz 213945 2166426 2554035 | 2393411
e A 2486413 | 250645 25714779
WoKkFmER (ERRNKAHE 2321+2
Bk 2360462 | 233345 2497451 | 2440443
252143 2349420
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4 EFER, NEEFSENERHEE, TERBRR ST EHETI R ™, K
¥k Tk (1989)%7 CELL Rb-Sr SR RBHFIPT LLRETIITR, B8R T i
85 FEE ERBCE LR R AR, BHTUSNEERNERDEEXRERER
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Rig. 2 Diagrams showing good agreément of magmatic U-Pb ages between
Single zircon and iom probe method
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B E AR AR SAY T, EREAE SR~ ANRSE AN EREREL (B 1
#5), T EFRREBFILA K ILE R Rb-Sr S 1, T i TR IR o s 31
FERREBHIRI, B 8 H KU ENENERSETERER S EXEEEEH
JiTE: —RFTE SRR IR K L, OIE R R R ER M O R, MR
B E B e AR 5% R, I R E St/Sr E5 “Rb/*Sr {45k #0144 #y “Nd/
WNd E5 "Sm/"Nd EE LGRS, HYTFEeNREEE—1SHE B,
FHBARERERFELZONENE, “RATESEBUSBRHIBRNE RIS
HEARE, BT USBMRERE LSS, NRBRAER. M SNdm, L. P& X
AP EEEARREOE—SHATHEREARWEL, i Rb-Sr XETF Sm-
Nd 2ESRER, HERTEERBERERFREE st/ Wik LEB—k-
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WRBRE, R EAERATNFRER, A EURENERTEROAENL. FHER
FMIEOLT , ABETRI B H Rb-Sr 3% M3 A IR

SRR, PRILEERRY, BBHEA U-Pb FRME TR TNEER, HHER
HO AR FBRE A FROTTREN, MiZREERERER WHAKHA U-Pb Fi. 4
BERRERDBURIHBREABAN, RFRARERN, HBHERELBESR
BB A DA ZLERNSE R, Sm-Nd f1 Rb-Sr &5 EMERBTEAMNER, #
BRI ROZFE RIS 0o MRERF G EFRIGLLET, RIEEURTESR
U-Pb FAFIE F R RIS FRMA T EPEEERFROBENEERE, KE2
thak AT R E R IEH 2o

f. EREERR IR E X

PArh & e R pi ER L B E EHRBANOEMA AP LR, DERIERLSH
B4R R ER AR5 RAE R BLIRY, HEFRFRIRE SRS, M
M R—kh &R T H AR EEABEREE (B 3), I—ERBERENIEE L
B=A5M: .

LAHPRLUETHRETENRBEEIBOEENIR, Balh&UELBNER
KILEREEN—EHEREN TR EEETE 2360—2060Ma I FRTEEN, EFRKIFLHER
SRR #E 2400—2000Ma HH[A], #i3R RR/D RIVE S R ESIAIET, XEN
B ERLSHTFRSIAEBNRIBZ —. Mt LUAEFHERFZOTIRB B ERE LIE
AT X—ESERTAA S, X R Tt R B AR ] LB SR AR,

2B ERENFRER T -SEERRERE, (1) SENEAKEEHINRERE
BER: —FELAAGRARERETZNALTHAEER, HEARBLSBE A4 28
TR (B 19627); B—MEBILIAATKREPHERTIBATET H b &8
Hfena, FHOKFERETREERADAKLSE (B 1) BREGEREEFRN 2521 £3Ma,
Sm-Nd FI Rb-Sr £ SiH4ER4YFI4 2497 +51 F1 2440+43Ma, X EEBRBE A 51
BOXUERINGRATEHENH™, EREEZRERATEF %A U-Pb £
BTHRHENERD BN 236062 Fn 2330+x5Ma HREEEREZER, M
2436 A1 2508Ma R B2 IPH RO RE AE R, HBEREME KL E (ZB7076) FHH
WA U-Pb Bk 2349 +20Ma BUA IR AT 2460 J2 2590Ma RUFRIRE A 4EH, fn
ez AL MR TR—8H (K 1, k2), MBEREATAOKIENETFERN
KA MREPRFHEA U-Pb £ 2321 £ 2Ma, 2GR B HIGRIERINKE 2231 £86Ma
MRELRSE 1888250Ma B HEAFR. XHEREH—PUBARKRESTEMEY
ST HE "=, (2) HEBERET AUESTRIZMRIEL THESRERER 4 2166
F1 2115Ma, MR &BERES KIS FER Y 2060Ma, XERAEGENERFEEAIBEE
RESHWEBBIHRBEAEL 2100Ma, (3) FEB%EA U-Pb BRIE FHFIEEN
B AP BRI (LR M K LB S0 0 1826 £32Ma 1 1840 + 14Ma, X 2 4db M 6 HIE B

1) RtiR#EH,
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HREMNARGER. XRNMERNTERPREIHLET 1850Ma, DRHENHK
BHE I BTHRET 1900Ma ZABRIEEEM, ERXEFINR, IS5RMAE
e BRI REERNER,

3. BRI FE IV 0 RS AV A BRI R 1R A0 Lo $RE A3 FRBE
BERRFTERT 2150Ma, #HRIB-EFHERNRITR-FERET KFRERY £ R’
ETETFHEE KLEDOSRTERERSN 2050Ma i, MERETFXHEZT
1900—1850Ma Hiskizahif2E MAGKAIBGE, M (1985) ME AR YIH RS &
FE BT FTRER U-Pb —F&R ARG 183053Ma", ATDIEREGHEE 3
2R R AR ALY RS L REH IR R A - R WRE RV HRSE
SNBAEBMTEHERBEGBERARE, RANEHRG RN HRR XEBREHEK
¥R R

AN~ B il R E A AR ER L2 05 i

st il T ERERFRE A KRB ZERISIN, BT T LR EMEHER L2
W, BFEEETEM 20 REMETRRONE XL EREAMERAERE, FT T #
B ARER O BV RO MR SHETDREE—eNE R RhEiEE:

L BE%A U-Pb B ETHEHREURERBER TREBRERARERER S
 RERIN AREFRETERREAREOR/RREENERCR 1,58 2), WrEMHE
FREMDERALEDE TREMOERERY 2022—2089Ma R b & B 10 F i,
2143—2176Ma NN R FELEBERNER,2338Ma MG H KA P SE AW £ o
WHEEY KB 4B B, RFLBMMKRESA N DA EHENE REOERRMHR
SR TE 2449—2590Ma 2], MABBMRRLBLERE 2668—2770Ma Z[H #
BRELXERTUBEBHNEN, R THRBEN 1830—2360Ma KBS RIS, & 2B
FE 2450—2600Ma Rl 2670—2800Ma BIAHHRAIK A EHo

2. Sm-Nd ERBETURBEDBELEREECR Do— BN TRERAFERH —
Tou® RFEWT M T RA BT 145 B HRART R, TIAEHLBERE 4 4 % 59,
EMA—BEETHRLER, BREOEHOEEETREERE, X&# Tox AN
KEFRRARNRTESRELER. WAFEDADOKUAENEE—hEREEH6
Sm-Nd SHTREGLFTEE Tou=2650—2730Ma, L E BRI I8 5 HEM KSR Tow=
2790—3030Ma, RF LB 6 M KIUEHR Tou = 2810—3040Ma, PRPEE T
¥ 3 HEEEM KB Tou = 2580—2610Ma, PEFHEEAF LA | MXEZILEHR I
Tpu = 3110Ma, REABEEMIZE —HER KA % 2600—2700Ma F1 5 —HLY %
2800—3100Ma E4%FHE A, MEMRORAREREAER, TLUEBHERN 4 AEN

1#3Nd 13Nd
(“‘Nd DM —(“‘Nd .

1) TDM:Tln [(WSm (‘”Sm

*Nd /pm

NQNd
s
AXRA (HNA/MNd)py = 0.51325(ena = 412),(*Sm/H#Nd) = 0.21681
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FHUER,RBl: 2450—2600Ma KRR (1), 2600—2700Ma €4 (11),2650—2800Ma
WERE (D) R 2800—3100Ma B (IV)o BAMERATHHMEHHNEIERER
HIRBIF

3. NERENMERUEN R EREHTERRN, B T L 20— RAEL:
TR THMUEERNENE, REGOHEESBIBEREROERNKSE; EbE
AR ZE KIS E ER NS B S A s R TR A E R TER ST gkl
HBMEANFRIAFSERBEN—REARAFIIR—BR. AMETIRINT KK
ERERCCHERZ RE, EXTHREEWEX, RETIIMNEFBES BERBEE AR
HRENMARRE S AR FIFE. K. C. Condie (1982)"7, S.R. Taylor 1 S.
Mclennan (1985)"1 jgih B FEM THAMAFEHEE FRATE (K.Rb.Th.U £)H
MITREHEER, ARENEEAPHRESBERILEEENE GERRERRE
BRUTE R, — MR, EREEEE KRCE M ETRME A R BRAETO A U ERET
BB FRES, M TRETHRNEES, RENEARARTIAERIREARE,
AR FEHKIENFREICEPH Sm/Nd, Lan/Yby F1 Eu/Eu* % (3R 6) #ELIUAIE,
R SHT BN SEARRN R AERERBOSS%IEA V), EkE540ME T
HARARMNEHEREFTNEREE (D) WEEER, HEMELATTHSE, MEER
BRI e, AN E Mg EBm(RE L) EEKENHBITREE, AEFTEE

£6 BPRUREEMEXLEL Sm/Nd, Lay/Yby f1 Eu/Eu* HEH 5 FHEMLERED
Tab. 6 Sm/Nd, Lay/Yby and Eu/Eu* ratio of different basic rocks from
the Zhongtiao Mountains and their comparison between upper
and lower erust

FHE KIS 5355 Sm/Nd Lay/Yby Eu/Eu*
s o 0.14—0.19(5) 8.06—12.18(3) 0.90—0.98(3)
BTl 0.22—0.24(4) 3.97—5.45(3) 0.61—0.86(3)
bzl 0.22—0.28(4) 2.58(1) 0.95(1)
%EnA 0.21—0.31(8) 0.58—4.27(4) 0.71—1.10(4)
s 0.17 9.2 0.65
Tz 0.25 3.8 1.14

® ETHAMEHLERM4I]; k& So/Nd JRELRFBREST; Lan/Yby F1 Eu/Eu* {Edh-Fif{L
RE TR BIA A TR

WU R ena A Ls fH (R 4) BH4EMN, BRBERROTEE, READMET
WEE KL R EFAENSESRRE (D FAHSREEE, SAETFHHERME
RIS IE, REERAESHRNETE, KBNAEUESRMEATESE AT ER K
FINE BEANFEMETSREE FHEY, THRAREKRR (D) WHHE, REE
FERNEE T IBERREKLCEHR TR 2HE FRE7TE (LILE) ik

1) HBX-1982, W FENRTAR R B 1—264 JH I MR EE B T 4B,
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SEUHE, W DU SRR 1T 4, 2B RFET A R RN RS (RIFTER & )RR R
TFRRYNBRRE S B, HEBHKRER (D WHE ARG EEERERN #
R IER SRR E R & AHRE, RFEN LT HEERE KO0 > Na,O, BERH LS8 K,
RAHRE,K/Rb LLEMKR Rb/Sr LLERE, RECEFLHOBAEK. M INdo, EH
I EXE, SPLEREMALEERZURBREERAT 2R HBI—EHRAER
EBBRERBEEFSEF IR

4 FEPRIINERN, ERAKREFHATHEYETEBNAEES Ao WIMEARRXE
Je Ui R e KA I MEE R BT S Bk, BRERRNAEE GHE, Wik
EELBARARNERISEANSHENEBS ARNLHE T XEMRNENRBERR
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PRECAMBRIAN GEOCHRONOLOGY, CHRONOTECTONIC
FRAMEWORK AND MODEL OF CHRONOCRUSTAL
STRUCTURE OF THE ZHONGTIAO MOUNTAINS

Sun Dazhong, Li Huimin, Lin Yunxian,
Zhou Huifang, Zhao Fengqing and  Tang Min

(Tianjin Instituze of Geology and Mineral Resources, CAGS, Tianjin)

Abstract

Five bimodal volcanic successions and five granitic rocks of the Zhongtiao Mountains
have been dated by single zircon U-Pb, ion microprobe, single =zircon Pb-evaporation,
conventional zircon U-Pb and Sm-Nd and Rb-Sr whole-rock isochron methods, and 55 age
data have been obtained for these rocks. This combined isotopic study has enabled us to com-
pare the reliability of the six methods as well as to constrain the age of chronotectonic frame-
work. The results show good concordance between single zircon U-Pb and ion microprobe
methods. The combination of these precise zircon U-Pb ages and a few of reliable Rb-Sr
whole-rock isochron ages representing geological events permits constructing a perfect chrono-
tectonic framework of the mobile belts and defining the ages of the Jiangxian movement
(2100 Ma) and Zhongtiao movement (1900-—1850 Ma). The age of 1850 Ma is a bench-
mark for division between the basement and cover for the North China Craton. It is particu-
larly interesting that the ages of igneous rocks and their associated copper deposits fall in a
time span (2400—2000 Ma) during which global magmatic records are lacking.

Xenocrystal and inherited zircon U-Pb ages for the abovementioned igneous rocks can be



®3¥  IkHE: FP%Lhﬁﬁ%iﬁé&@ﬁ%ﬁﬁﬁﬁiﬁ#&%*ﬁ@ﬁﬁﬂ%%wE&itﬂ@lﬁ% 231

usually obtained by the three single zircon U-Pb methods that might contrain the age of felsic.
rocks at depths. The Nd model age (Tom) of basic rocks can be used to infer the age of ini-
tial seperation of deep mafic rocks from depleted mantle. The characteristics of deep rocks.
and their positions can be studied by major and trace elements and Nd and Sr isotopic geo-
chemistry. This comprehensive study is called a probe for the lithosphere using igneous recks
and it can give a model of chronocrustal structure of the mobile belt, which has been proved
by geological observation from surrounding high-grade terrains.
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