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NERE MELTRLERRMESHXAEEREE — L& 1800~1900Ma # 44 U-Pb 4
HEE, ERAEZEERATANES HEA U-PbEREERFZEPTRFRTMAR RS T
RER,ANALZERBATHERE U RKPRR. AR HIERERABERNEHA>
HZ— MHEEANEAORATNERNR, BALRERNRBEAFER Y 2310M, ER A A
BAERN 1873Ma, R A AR EHRHER K 1793Ma. RABBRIL LSRN BEEER I ETE
R

X§iR flZxy #aFR SanF# AN

NEHTRIFHRKALERIROBRA R KRETEZHARRNUENT P, 10 U-Pb
GEREA.ABA.SO0A RO K-ArRENRZ B HFRAE, LEERTEEER
£ U-Phb ST ERA,AERERAT - EEAFREBE V. EENEAAZHT Y
FRERREL,ZURRFRERF RECH — BXETRERERE KA K &AL RR
HEAKK S, MY ERARENLZEFLRBEAFERERM—ERLIRE. 1o,
MTLEERPAAERNFRPSOCAFRB—ERLEN R NI, AXEAEZERR—
Had, R ETERRENE A U-Pb F8, . XETEEATESERBEANRERE TR
BEAFR MELER—RGPEHSLA,WE T HAREPERE KR HFER, BN
AN RERRENT.
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BIZMXETENMAERR A RAR. HTH TTG MG & 2 RN E G R %5
B BRE (enderbite) A EW B EE , K ERN I RARKAR RN ERELBGRKA
AREAERFRENAKBANALER KU EENLZERZEARFNRE—EEREREE
THE 1~2km WEIMENIH, TEHFHRELE  SHEERLEN —LRAAKTH
RoBERBRKORERRANAZANHNEESEAE D . AREFEREAU—AMET
R AEZ b, T AN EMEL L RE -3 Y - BERANRES L —R S
R, BHERKARRA.AEERRZITRRBEEN EPWE, U FZBMAFE
A7, A EOFRENFEBIARES MEFMMETRNNEE R HLEAEKE

FAXRAEFEAMNEELSTHIAE (B 49070124,49132070, 49472141 B EZ—.
A 1997 4E 4 By ®,1998 £ 2 Ak lE , MBEERE.
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1 AEGTHIERAMPHREALELE RER U-Pb £
Table 1 U-Pb ages of zircon from khondalite in Huangtuyao, Inner Mongolia and adjacent area
B g HALEH R # it WEFE | WEEEMa) | BHXRE
Nm84-20A | AHWIABKAKE | FEEH 200m | BEHHR 196278 L6l
Nm84-20B | GHRAGHKNKE | HEEW200m | BAZKEF 182112 L6l
XB-6 BRI RBK A KRS TEE BEHBA 2083176 [7]
91XB-10 | ARSI LBKAKE NHLF BERER 18921% 8]
1916+16
191-09 AR RREE LU 350m | BERER { [9]
173317
79162 A@IRE KA KRS £ 2] HPN R 17175} [10]
2310446
G084 GRIEBKAKRE | HESEH loom | AFHEEA { F: '8
187332
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1 HIEMXEAREMNERFREMD
Fig.1 Location and age (Ma) of zircon samples in Huangtuyao area
1—HEEBR2— R EE 3B 4—WH A— RS S A REL;
A—AEBEEARNEL @ FXBEAMELTRFH
1—khondalite ; 2—granulite; 3—dyke ; 4—shear zone; A—zircon from
granulite; A—zircon from khondalite; @—Ilocation of zircon

and rulite sample studied in the paper

O REEBERBEXKFKT. BT LEARA R XEHBYUNRIREBREL R P EHREL WA
BELZEREH  KEWEERITES B NINE,1994. 42 K.
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AP HER BEEBAKNEOFREFHREFERZERER, UL EE R 1800~
1900Ma K& A BB ERRERZR. M ANE — MR RE. & TEERNRERHT
SMERRBENSATHERENRAX . ARERDEREFRERSHEREAAR
WAETHERY T ERESZEE, EEMEEUELER ONMFTERBIET LEZERERY
HRERM AENE - S URCRERWRERITRX - RE.
EXBEOMEAARRRAEZEEENIL 100m ABHE D, #SR/N G844, FEEAN
EERHIKABRAARE, HA—-READSEHREANSOLAPMHT Y FHEHREZFU
BEAEZEEML, - BB A FALARANEOFRERN, _ EXEENLIEENE
REAL T RILZEE Jr B P8, m 5 R L B B BY U0 4 Al , R PT Z B B M T TT B &

2 RE B AL 2D I H R

IREMEORGBEERFTELTHEENT Y 5E, REENEHE T FAHE S 45w
gEOMmeansEtnE A,

BERMNE AN SO ARKERASAHREBEBRE I00CELAMPBELE REHAEH4E
BBRMMEMRAE 200CHEB. ERBENEOERTPMAP-U REFHEN, BT HEEMEH
MBEBRETHH#TRIENE. HEREVSOAES . EMAP-*U RSHERNFEES
BRETE FRERBEHRAE INHRRAB  HESBE FXENEL B R4 BHETHE
LR E, 2T FELBNLHEBE AN 30~50pg, SHETKEN 2pg. 2L R H M
. AR HERABREBREER T4 L, A VG354 B % B & REUE Daly &3 2% #17
B-SERIMENE., T 2BEARN 1350~1400CHICRERMENN EHE . ETZBEEY
A 1450~1500 CEH iR RAM BN EHE . AN EHE SN REE RN #TRE., W
EERILE 2 A 2,

%2 BEMSUE U-PAAENEER

Table 2 U-Pb analytical results for zircon and rutile

g | @ | EEGe/o) | B RIEF H & R 4F i (Ma)
g R

% |G| y | p, | " |DPb| ™Pb | mPb | wph | wPh | uePh| P | ©ph
204Pb 208P, 2387J 2377 206 P 2387J 2357J | 206pPp
1] 20 | 993 | 367 | 0.016 | 14214 | 0.06563 |0.3588(17)| 6.303(32) | 0.1274(2) | 1977 | 2019 | 2062
#)2| 15 | 453 | 192 | 0.27 | 243 0.08507 |0.3284(17) | 5.428(52) | 0.1199(9) | 1831 | 1889 | 1954
3| 16 |1126| 435 | 0.54 | 300 0.01005 [0.3084(12) | 4.947(26) | 0.1164(4) | 1733 | 1810 | 1901
4| 15 | 2094 | 756 | 1.00 | 325 0.03854 |0.3057(11) | 4.081(20) | 0.1139(2) | 1720 | 1785 | 1862
& |5| 10 |2527 | 790 | 0.061 | 3555 0.001068 0.3182(11) | 4.939(22) | 0.1126(3) | 1781 | 1809 | 1841
6 15 173 | 52 | 0.011 | 2140 | 0.04374 [0.2975(15) 4.516(62) |0.1101(14)| 1679 | 1734 | 1801
£&|(1| 300 | 46 16 | 0.18 | 757 0.03228 |0.3205(15) | 4.841(44) | 0.1096(8) | 1792 | 1792 | 1792
2| 300 74 26 0.55 414 0. 0003538 0. 3209(16) | 4.858(77) (0.1098(16)| 1794 | 1795 | 1796
& | 3| 300 QBJ 30 \ﬂs 1155 0.01202 [0.3210(15) | 4.851(59) |0.1096(12) 17ﬂ 1794L1792

H EARERE - BRAEEHERAR: —AEZARAER 3 —XCEBHAER - —XREXZWER
RS—EELXBVRERR:—XRAEVERR. SUARKBEHLI: I HECEBARKER 2 BRABAER;
—HEABEHER., 4R RBAFRTERARFRACEEEEAR.
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Fig. 2 Concordia diagrams showing U-Pb data for zircon and rutile fractions from khondalite

(sample No. G084)) in Huangtuyao area,Inner Mongolia

3 HAFKRPHARE

3.1 KESFRHARFEANEE

BAUPhEMNFREFRASRENRBE, ERER . BXF—HLSEMEE LXK
KER  REHEEARERE. UMENBRERAECERESE 48R KL REEO#
RURBEL2RBRERER BARBRESER, RFNE AR NRBRED —HER, — KB
ks, ERXFAEHACWEETTREATHRESN AR TR, EX, CAABINERE
BRERS2F BRAGRE SWRESFERRAE RAUEREXRELEREANMBAERESL H
SR CATREEMBANEREERERTERER XFEMNARENERERNEMTREN
REBRBTHRBRIY, RMALARFEERNBARE R TERRAES, TEHEERE
BEENEREFER? BWMEANMHRUTHEATFEENRE ., 245WILEEWER U-Pb £,
— BB RAERFR, BB ZENBEXRERZAMEL AU EZRAEERNE
A U-Pb 4 2 1900~2000Ma, B A X UL B & 4 7€ 2000Ma 2 5 T A i 6 UL B 4E 8% £ RRD,
NETALEERBEEABLERN 1ISO0Mat+- BB I T RER, FURANRERE XSS
Mt THRZE,
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3.2 HARETHWRE

FXHMEGEHRATEEAN, PBOERACH. FARSERAERY , WA EE
B, AZEWFEERDRENHE  FEREEREEAEVUELBEBINIEERERN,
MEEARHEETRRRBED? EXNFAARA.MNBREREDEFRENEREL B
SERBEAEARGTHRBARMBRRGERXERRER, KEWERFERBEER S
EATHEEHM EMELEEEABERANTBERR, EARHRE, SREAHRBAE
KAHERANM AN, ERREEANAERFHFRAANEE DM, Bk, REERE T
EREEGOHAERARENRBEGER.

BEEALAXHRAZENEORRD  BEANENNETHA HF BHE, RAANER
HHEAEARETREAREREMCE(E 3. BREKEG MR ES,ZO, & B8 m,HIO,
Fefl, 5HEREREAWERIE MR @S Ze/HE WA 253 5 % 0E 574 K, B % B B i 4
REAREREKMNY. BRBABEEANGOARBAHANEFEMARES, MEHREH
{110} FHEMAL EBREARTERREEG B, RMNAARRBHERERER. BX
LEARENRE FUSKEARBARNRERBEL. ARVWERNBRABEFHIR
B AREZENREHREBEEANFER. BREEIHEMREBEEAMABBERNIN,ZE
AL ERBELFRNER? F30KE
y T, ERAT & KX BT R
| 33 RENELRNHALE
. HEATMUEHL . BEHEEOMAY
EEBEMMET N . REFHBEREHBER
5IRK. BERFARSANERGOFTAREN
REBEABE MEBEAFERXVLARTER
EEER, NE_ERBRAE PdEZR,AFHET
B SFE R RT . B ARAT
FOLASRAEEZAMRBEORBR TN

B3 Gost BRELBERENE 2O, A w0, NAAMEGBBLBR—HR, & TERNN
SRMBACONEERAEFRRAE R WNENEOP ANHEBEARE AHER
HEHIOVBEALNERETRERA B HRENELEEO XHF ARBHNEAREA—
Fig. 3 The content variations of ZrO, and HIO, AN EHHAFENHEEZ SR, TR
from core to rim in metamorphogenic zircon (sample A EH B — KW Pb ZEXFESIE, B EW
No. G084) (left) and the photo (right) showingan Ly KM HFHEEBXSBELRARN A —%
inclusion of magmatogenic zircon remains with 2 LhEEEABRANNSbERTEH—

.square-similar shape and {110} cleavage trace AR —HAEBEXEABL, AL WS
BRER—FA—BE, MU ZBITRFENRHAERRFER . ZoFLBH0T.

DEARERALIPL ZRNELER AR 2H BN 6 M FAWA P, BEEBEMI KK

WAA T, B 5 5 % (7 Pb/™Pb % W4 I 1841Ma, sop0 % T 4F B /s % T 45 =

3.2%)% 1 5K (*"Pb/*Pb REFE kN 2062Ma, REFE# th=4. 1) (HAW AR TFER b
EH>S6NATHR), “HEREE 221Ma, XA TREEW IR Z5E , T M %R W H AR FFE
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BESHRE, 1841Ma S EERN EX B ZHANERER B, TR LEERHEH
BRER,2062Ma REEWBRERETRAACEEFRBHEANBAFER., X—4R50HK
BN — 4 AR ERAETEEELLEER T M — AR EAHA N 1962Ma, — 4
BREAKHN 182IMa, RILH A FERERNERLLU, THERESAENEEEL &4
EMEN, RESIEER.

QBEAERLEABRREPOMER, MU LAWAPo-PL ER AR BEEEEHFRE
EHAEBAMBR L ZETPOERARE . EFESHKBHEA#FTA—BRLSLHE. B
B 2B Fim,5.6 SHIERABRNA —HR LR AFHRN 1873L32Ma(F R HEW N 845+
348Ma), 5*"Pb/*PbRH F # (184IMa) M EAR K, RHAT R MERERBENIEE. X T
BERBHEAN,RIH 1.2.3.4 SHEAMEA R, ARBY LXAFERHK 2169+17Ma
(FRAEFEHRK 1372+ 28Ma) ,H 1.2.4.6 S HE AW BRA—BLR, NED LR AFERRK 2175
+9IMa(TF R A FE IR K 13924+117Ma), XH RGN ST HIBREN S A F2 L EPb/*Pb &
HEBREKT 107~113Ma, ATMEI AR EENERBREAMIIBETREAWIRSFERM
RERBHAFER,

AT EBEAFER, RNBERBEAETRERPREGEE) BB, HI5
SR, HNBHAESBRNEREANZHE KK AL FRZL2RNERREEA . MRAE
FERAEPOER, KU-PbISHLSNE2CHBERBEAS a,lia—c A—HERTINME R
AR (B 1873Ma), (Fa—b ARTRERBHAMERIBHREEA) . MRBEHAR
BEEREAEK, REPbELR, MU ARKEE o —d RAEEEEMBFESNEHEGEIFH
BEMTHEIENBESEAN TR AER 1372Ma) T, AN ERERARES T EEAMH
E.XEPOER,IUA—HEABHYTEa—c RS a—d RWRWET LR ZE, B 50
BHEAMBES | GHAYTREAIERRAEAHEES S ARA—BLR A 20,88 L3
BER S 2310+46Ma(F 384 1668+19Ma), BB R MBE A a WER. (WA, EH 1.2.5
HAR—-FL,NED ERAER 2391+ X X XMa, KB A, BREZFLR,ELEX.)

BARAUBHTHAERMBEEANEIEFFRER—ENEBEABRE, FRA1EER
WA —HEWPER,BEA 1 CEFEREBMKR, T 2310Ma HEBEHAFERATRELER
BEE., YR, LEERENNHBBESHIBERTEEZ - LHRBEA TR, EERE
HHBER BB REBSEAFRINCE®. EMKBMAFEMNWHAA RS PEHE 1800Ma iy
A, A 2500Ma WA, BITR LN 1800Ma REFMER —#, B, RITAIILESE
RFEAVRER<2310Ma,

4 SLAFRHIEX

£4A U-PbERNBSAREFTLSAARBIN 3 AER CPb/*U, *Pb /2 UM*Pb
/PO REFMMREE BN, W R 3N ERTAMEREZMRA ., 20N 3 B aa Ei#%
WA —HIMURILFHEABHNBE LR —E, BRER K 1793+10Ma (R 2, B
2D)., Hilt, &AM U-Pb EREEREN.

FERETARENERETHNEAAENTO, BRENEH TR, BALE  hEEH
ik, TREAABFUAENERBBHRETESRERTE T AEH BHBIBES K
RAEM., EAEERP . 2B IFRE. RAET LB, BHETIREL . H9XE
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kK, HE5ABASVRARE MEEETRZEVTHEERMRELARR, IR E T A
AHH#TERAGFETER. HR2LAU-Pb G RHARERE . FUEERHFREHERFF
BHNE, MREREPHZERINER, KERENTHEA UPbEEK.

BB ERETWECTRCENFE2ZNREY BTHL,. T W U-Pb ERKER
BN REL B M U-Pb 5~ 8K ik KBt BT A B 5 9 4 K S # . Mezger™ A , 7E ] — $R
HARAP  NAAMHAZERMAGEMBERZH  PREANEOAEREMRKTFERRENMY
FER XRVUARTBEEESWER VBN EERSSAANERNE X, B ¥
£ 0. 09~0. 21mm f 4R R A HDR OB 9 T IRBE S/ 420°C, 0. 07~0. 09mm #I BURL A 380°C.
AXFWUSOARHRERERER 0.5X0. 16mm?, FH R K 0. 4X0. 24mm?, 31 & ¥ 2 4 5
F50. 25X 0, 08mm? F 0. 2X 0. 12mm?, K 5 Mezger BB S LAY, W 2RI ARE
HYTF 420C,

BARWU-PbRRABANRBEXTLERN, BIEXIRASHAR S Btk A
WHEAHEAREREANES, AN >00CH), F Rk R>1000CH, Bajge RAE
EANGEAERGRTERN UPb R RAHER MANEAVINZLEWEBRRNERFI
REABBRBRERAMRAAZRICZDY, AXFUALEREAUASTXMER. $#RB0E&
ARBMEERERAMRCIZ, ARENBBEAERAE; MTEARRAEA . B4 BEX
PERER D EES U-PPAERREER  BEARKEABURBEREXEFHRE, FLUEH
1873Ma WIS E REH . ETERAEASE AW ARERRK 900C, B 2BMILZE R g
FRIWE 750C? HRIM LS EMEN. BTERRESHAASRERM AR U-Pb &R, H
QOOCHENHABREMTRE. XENERBRETAMEEETV YN IETERS, KB
750CH BE R LB B H W B2 J5 B 35 B 40 R B 4500, xt45 A U-Pb & R XA RE WA , Br A
AZERTERBEEAHARETEMNT 900~750CZH .,

B bR, WA AR R EE G 1873Ma fE NI R, US4 A 1793Ma £
HEHER, AERBRESEAMFEH VRO ARE, BB MARE T A& 4K 80Ma
Z R ¥ H K

(900°C —420°C)/80Ma=6"C /Ma
(750°C —420°C)/80Ma=4. 1'C /Ma

BRI PHMEEIE 1873Ma £ 1793Ma Z 8], FLE A R R HEF LK 5C/Ma,

E—BEESHED Ar-Ar ZBAMAFILECEHR ITD BB A NAHER A3 4
~3.7C/Ma #iE . —MUERK, 2 IBC & PTt Hi b HRFK S X MB BB S, BN RIRAE K&
MUK, 8 E, e E RR /D, i in & K Pikwitonei 3 0. 75°C /Ma, £ B Adirondack
1.5C/Mat"®, HE T FEEF A 0. 3°C/Mal™, i ITD B PTt ¥ 1R 2 4% Alf 18 3% B 1 R b
B yCANRLERE BREXER, FULHEREKR, FH, A EBEF G K ERARAGN AKX
RIRRRE B, R LSRR E T T S EE R RN .

5 i

(D AZERRBNEARBATHAZEE KRN ERME, B/DEKN*Pb/Pb R EF
¥ %5 1841Ma, BERE K 'Pb/*Pb R W F K 2062Ma. EAMR AR K FWM AN A NHE
EXREOANRE, BN ZENRERARNDRES, FURBRRTEEBEG . 242H#
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R—BRA T, GERBERER R 2310Ma, Bt , LA R E 2310Ma ZBEHBHMN, &
HAZERNWEERASEARTMARKEH.

) MNERBEZIA—BRLBEBE LRXKFERK 1873Ma, SHMEEBINEF ik
FERENTRERER/R—3. EFAIBERER-KBLMERELSH 150Mal B4
BWEEXASAT 500Mal?™, HHAE L ERFBEEATHRHEHE.BRALBT
2023Ma, BB AL BT 2300Ma, X—~MREBE LRAZERMABRERYE. ALER
1800Ma A AR ERFRILFRLAAE . RV EREIRBEFZFHURLERNEEEN
wIEs,

Q) HRWEFW SO AHKEH U-Pb EE# K 1793Ma, REN B B R EABPEREHR
HER., FEENRHERSC/Ma, HB K TERMHAR BRI E WA ERE, RAFF K
HAERLZENRERERBE THERENFTARSERMAE, X—-FRdB5HxH RN
Bt 4T BB PTe LB B &

(4) BT U-Pb B S LA HFARE (420~380C)BIEF K-Ar fl Ar-Ar KB AR
BRI EFEE (500~450C) BB THZ B H AR E (400~350C) MB BN HAR E
(300C), A& f U-Pb ERAEAHMUEE/NT A RNA N K-Ar fl Ar-Ar F#, TN KT
ZHHER BRASOA ARA . CE=ZFHAEEMEEMERMAE BSOA7 WRS 8
—  TYENER . BREMASZEHEMEEZ M, TGRS B LB FER, A RN RA
k. EMEREHURHNBERTE, ASAANEERTARNENZEXT Y.
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The Ages of Zircon and Rutile (Cooling) from Khondalite
in Huangtuyao, Inner Mongolia

Wu Changhua, Li Huimin, Zhong Changting and Chen Qiang’an
(Tianjin Institute of Geology and Mineral Resourcess CAGS, Tianjin, 300170)

Abstract

Although zircon ages of 1800~1900 Ma have been reported from khondalite in Huangtuyao
and adjacent areas, there has still been a debate on the time of the khondalite (Archean vs. early
Proterozoic) because zircon of khondalite dates the peak metamorphism rather than sedimenta-
tion. On the basis of the content variation of HfO, and ZrO, from core to edge in zircon, most of
elliptical and round zircons studied in the paper are determined to be metamorphogenic. Howev-
er, some zircon overgrowths contain a square core with {110} cleavage traces, suggesting that
they are remaining magmatogenic zircon. Becuase the protolith of khondalite is sedimentary
rocks, the magmatogenic zircon represents ferrigenous detrital material. The information on two
age groups is shown by plotting the data of single-zircon fractions on a U-Pb concordia diagram.
Taking the aspect of two age groups and Pb-loss into account, it is able to draw more than two
discordant lines. The ages given by three upper intercepts with concordia are 1873, 2169 and
2310 Ma, respectively. The first corresponds to the formation age of zircon overgrowth, i.e. the
age of peak metamorphism. The second is a mixed age of metamorphogenic zircon with the detri-
tal core. The last corresponds to the age of the detrital zircon, i.e. the age of sedimentation of
the khondalite. In addition, metamorphic rutile from the same sample yields a high-precision U-

Pb age of 1793 Ma, corresponding to the cooling age of the Huangtuyao high-grade terrain.

Key words: Khondalite; zircon age; rutile age; Huangtuyao; Inner Mongolia
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