#3sk 3y ﬂﬁ )ﬁ 1/3 ﬁz Vol. 38 No. 3

19924548 GEOLOGICAL REVIEW May 1992
Jitp-dwww.geaiaurnals.cn/georev/ch/index.aspx

{ P e A5 3

gﬁﬁjbﬁﬂtn;

ZEMREFNERE PEENNMETE
HbBR 1L S HRE B B R S

Vi J.P.Pupin
(P s R HER B2 2D (GERRHRZEA-THELEESR)

A SCLLE: R R R AE R A T R AR A B, ROHMR T B fh Bt
HhERMESERG BEOE ik R KA NS RERE PR, T8k a5 R E,
FTRREFRLTE b 2 T B FTEA R & S0P /40: REFRE, TR, AR,
‘EfmMEITHE (Bf, U, Y, Th, P) BO—HEENT & 8 ERIEHAF,
FATHEROM e EORES & S U BB L] 25— 5T X R T %5 i
A B ey Aty A E, SFHIEEDR (BT,

%@E 20 MERE (S, U, Y, Thy P) HRERHE

1 5|FH

EILTENERESA SR ZOTIREN, (MUERBEKAEBEETERIMEST
WHAABMEARERE CHERN, B, FIREMmorhiERErEmEER b IRIB/T i
F—RAE; mERERT R ERESR (RID BiEBHREES ™Y, ExLk, AT
DRBAEHRAGHEE R PEARBEEAA; MEASRBEEERHXEHRLZNT YRS
Ry 7=

Hib, AT EMRER S R IBEEET A RERAENREDR (WHREFLBILE. BE
FPLE. BT %), Pearce (1984) " FIAMEITLEME £ XA HUAARAGERE B ERKE
FERER, KIS, Bk MR AIRERERY) s Pupin(1980) FIFHBIF- WA B & 5
TARRYBFRIBEHIER S (B, THEEMEZRER.

Rifi, MTFERANEER (BEEEHZIAAREESRKEMSER) BAEEREMERY>RE
AR, AIMRERBE —ADFE RO . RICCARARERIEREAG, RERTEE
WAL T W BID™ 85 7 b W T R T S b ER L 22 R A SR W9 46 B B R L

2 FERHURAEOL R S BT Ee AR

WA AR 4o L 7 14 e EH B 2 B R v R I R B30T L Bk O P O, ERORLRE. FRoBz, AR =4 B b
DEES K AMAR, BUHRERENTZoMhER, GhRERERERRE, 7
Yo AR, REHMRA. #MRAG WKAE-BREERA) . PRAZE BaraiRalh).a

B RAXRF-FEEZEBHAFIOREL2AME (. P. Pupin BIEBHTIN RBMITTRER,
AL 1990 4 4 BUKE], 19914F 4 AkE, XBAEGE.



33 TEARSE. ThEPTR I RIAE K B AP R e B ER 16 22 A R MR 3 S 261

ZEBM—EETY (%A, GRA. KA. a8, ANASERATS, X EBEVHERE
Streckeisen (1967)% Ef#Hh R EZEERERNKAENZRER SR N,

AF AP ERERERD, EHEZA 60—150 bm BMESA BN, HAMEXRIE B KA
Rlgo ke ERBEERF E, MEHREFERBMOERER, FEALEH. Wk, BihiRe T
MR R . Bk, o hEasEmsPR.

2.1 #ENEBEE

Pupin and Turco (1972)Y DA Sk {100 f{110} kM, LAKk{211} #n {101} 4EMEH
HMEREFBEECLTHEAN 16 HEARZE (R1), RBXAHMSRRITERBH L —EFD
BARAMaHIEE, DRARRIESBEAMHERRT, RIETCHENES KRGS R it
KM TRIE LA
1 S$AHSRFESESSS (38 Pupin and Turco, 1972) 0

Table 1 Classification of main types and subtypes of zircon
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Fig. 1 Microscopic observations on zircon crystals from the Argentera granite
BEERK (a, b): HEMR/D, B, BAEMA HBANE, FERERERERNEATEERRE (Xdno-
lith crystals: a, b); BEEIRME (c. d, e): H¥, T, REBINERE (FE%N2.1), BEKEETE M
AEERES (early crystals: o, d, e)s BEHRE (£, g, h): HE, ¥RE, LFUBADIERERERES %
W (RME), Hib, TEREEENBEN (B52% 2.9)(ate crystals:f, g, h)
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Table 2 Average conients of trace elementst(x 10-°%) in four zircon phases from the

Argentera graniis

% E HfO; U0, Y.0s ThO, P,0Os
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OB M 14 100 4200 5 900 1600 4300
X & M 16 700 7 600 6 000 890 4100
B O#3 M 21100 12 000 7 000 730 6 600
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Fig. 2 Cathodoluminescence observations and trace element patterns in early
zircons from the Argentera granite

a—MT B (segregate phase) . b—X{k#H (major phase)
UO; Y:0:  P,O; (x1078) U0, Y05 PrOs5(X 1076)

1 5596 7813 6169 1 13844 3902 6387
2 281 624 1295 2 10313 6612 6530
3 375 128 467 3 10819 6028 6162
4 6887 4872 5164 4 3620 2285 2021
5 8872 10 050 9141 5 8910 4710 3554
6 870 4703 1861 6 1295 962 1043
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BT AR BT R IR R . XS SR BV SR BRI B P EE R R TR o AR 4 AT
JE# AL (Wang, 1989)¢7, AT, 4RZMER BROMLEKTREmGES, MWEHTSM hE
BB R T EEE S, ik, 7 AN AR R B 18 B RS J o R IR T3 (ke



38%

264

(s1uaquod pasfreur jo Lyjuenb) H

@ﬁgm@mwm@$@|z “(oseyd jenprsai) m&.v%wmru ¢(oseyd 1ofewr) HYY)FT—q ¢(aseyd 91e831805) m&MEI&

sjueId ®BIOJUESIy oyj oI}

soseyd wooIlz 99IY3 UI SIUSIWOO ‘OFH PUB 20N “*O’X ““OYL ‘°0O*d IO swerdolsty Lousnbory ¢ 813

A E YRS W DS T h N T T B B R e o

q e
" 0 % i 1 R | ! "
o -0} -0l
ey 8 %3 1 -0 : ak: S
on ol
-08 0] 0L
] 2 Xm > U L xm - 0
01 -0l *
v R 5 0 f %1 1 0 s %1 ! (]
Toul T oo e o4l o
. sk s 1 : Al . 0 : o _ 0
I TRICLA | ok A W 11 _ o' e O e
0l {1} 01
N N N



3 FEME. TEEPTREBAE RS T B A AR TSR L I R b B R 265

g s FHF) 78 bA SR, MEREOHE TR, SBESXPHIERETRLOERHERD
ARk,

M BERERTOBRABEE “WEMR” 24, SRR S—MBETEI TR
fE-TEB AR (NG KA G /T E RSN B W M E MR ITCE S & AW
(& 2-b),
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Fig. 4 Distributions of average ratios of Y.0s/Hf0, and Y.03/P.05
in zircons from mantle granites (M), crustal granites(C)and the
Argentera granite (A)
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BT BAT SRR RS M. Bob, HEFLIE S BoR T ShE PR ALE 52 P2 B A A T R
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Table 3 Contents of trace elements (X 107°%) in different phases and different crystal

types of zircon from the Argentera granite

w A - U0, Y504 ThO, P;0s HfO,
P, 1405 2145 598 1435
¥ E M S1o 45 1221 440 522 11529
S1s 604 1709 536 1120 -
Sas 99 1058 315 874 —
Sz 285 529 0 272 12 259
Sz 673 1517 275 824 -
Sis 0 109 398 626 12 400
x S20 100 484 8 465 11786
Py 624 668 0 590 14 551
Si2 172 2262 16 942 -
Sis 974 945 355 424 13 284
Sis 172 441 373 0 12 137
% Ss 5319 5596 1409 2 859 -
S10 6 210 6 437 370 4801 —
Py 3536 3429 1082 2591 -
S5 16 563 7577 276 7 606 -—
S5 2 850 2316 448 939 16 577
P Ss 2 847 2231 651 1355 15 530
Py 4891 5550 1774 2393 —
Ls 7 479 8028 517 5171 -
Gy 14 353 8 258 871 6135 19 423
G, 5027 5303 308 3989 -
P 6 808 5235 829 3 665 18542
P, 17 996 9374 1204 6713 19-346
7 Ls 15 229 7511 758 5 580 20 994
T.s 13 844 3902 358 6 387 29302
Ls 13 605 7582 641 5931 19 706
® Gy 15 057 7936 717 5 836 20168
Gy 12 876 6 590 789 5730 20 310
Gy 13 914 6 447 903 5942 24729
L Gy 8097 6 629 1561 3985 -
G, 21048 6 804 438 5944 22 900
Gy 14723 5130 435 5923 30317
— RREERW

PR FIB IR TE B S Ao L A b A BB IR 1L 22 W58, “ArAl” BOR IR RARME, 1“3
i BA N TRERZEEZAIGEE. B, REM” HHETRES BRT L EYHZE
EHRMEILREIEM, Bk, RIOTTLAAK, MEERERESECESRERDR LR, RLR
Yo LEBHERWRIE, BRMEEGSER S RERTGE R,

AXORBAE L EESZENAFTRESHEEFRHEREL B TFRAIK TREAHIBEER
MR RS Merlet JeA: B, 7600, fEE—HFEREOMENS.
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TRACE ELEMENT GEOCHEMISTRY OF ZIRCONS AND
ITS GEOLOGICAL IMPLICATIONS IN THE ARGENTERA
GRANITE,FRANCE

Wang Xiang

(Depariment of Earth Sciences, Nanjing Universivy, Nanjing)

Jean-Pierre Pupin

(Laboratory of Mineralogy-Peirology, University of Nice, Nice, France)

Abstract

Studies on zircon morphology of the Argenmtera medium-grained monzogranite
demonstrate that the population of zircons is composed of three types of zircon
crystals: relict crystal, early and late crystal. The early crystals are subdivided
into two phases according to the trace element patterns within them: segregate
phiase and major pha.se.’fhe former is characterized by an inversely rhythmic
zonation and relative depletion in the incompatible elements Hf and U but relative
enrichment. in the large-inonic radius elements Y and Th, suggesting that this
phase is formed in a low differentiated magma at relatively high temperatures;
the latter is characterized by a normal rhythmic zonation and a marked increase
and a wider distribution of U and Hf, reflecting that the degree of magma diffe-
rentiation increases because of contamination of country rocks and fractional
crystallization of magma, but the low and stable content of Th reveals that this
phase is formed at lower temperatures after emplacement of magma at a certain
level of the upper crust. The relict crystals are characterized by an enrichment
in Hf and P and a progressive deorease of contents from U, Y to Th. Thus it is
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inferred that the magma capturing these relict crystals might partly originate
from the melting of the upper crust. The late crystals, with a wider range of
trace element contents (except the Th content), are considered as the product of
residual magma rich in fluids at very low temperatures. According to the chara-
cteristics mentioned above as well as Y,0,/HfO, and Y.0/P,O; ratios in the
Argentera granite should be the product of mixing of mantle-derived gianite and
crustal granite as far as the source materials and crystallization conditions are
concerned. The study on the zircon population shows a concordance of trace element
patterns between the zircon typologic evolution and the zircon-phase evolution,
which provides a new way for isotopic geochronology, trace element geochemistry
and petrogenesis by means of zircon typology.

Key words; zircon, trace elements (Hf.U.Y.Th. P), granite petrogenesis

£ E & &

{EHE, 1960 4EA:z, 1982 SRERMY TR AFHMIRFIZE R, BT ™R L. B3 k%
WP R LR, IR FERRKFHRFER. BTG 210008,



	2009-08-04 (7) 0010
	2009-08-04 (8) 0001
	2009-08-04 (8) 0002
	2009-08-04 (8) 0003
	2009-08-04 (8) 0004
	2009-08-04 (8) 0005
	2009-08-04 (8) 0006
	2009-08-04 (8) 0007
	2009-08-04 (8) 0008
	2009-08-04 (8) 0009
	2009-08-04 (8) 0010



