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Abstract The Jadeite rocks, which usually produced by the interaction between subduction-related fluids and ultramafic rocks
(peridotite) , are generally occurs in serpentinized ultramafic rocks in oceanic subduction zones. The Myanmar jadeitite is the largest
and most important jadeitite deposits in the world, which occurs in a distinctive tectonic unit of the Tethys subduction zone. This paper
presents a combined study of zircon geochronology, microstructure and trace elements in one Myanmar purple jadeitite. Most of the
studied zircon grains occur as irregular crystals and experienced various degrees of recrystallization. Zircon U-Pb ages are positively
correlated with Ti content indicating that the zircon with low Ti content are experienced higher degree of recrystallization.
Unrecrystallized zircons are identified according CL images, they are characterized by relatively high Th/U ratios (0.11 ~0.29),
relatively high REE concentrations ( SREE = 607 x 10 ~ 2494 x 10™°) and Ti contents between 1.58 x 107° ~ 8.60 x 107°.
Crystallization temperature estimated by Ti-in-zircon geothermometer are 598 ~732°C. The **Ph/**U weighted mean age is 158 +4Ma
(MSWD =3.5, N=6), which should represents the protolith age. Recrystallization zircons, which show discrepant patches zoning,
can be divided into recrystallized zircon and incomplete recrystallized zircon according to their Th/U ratio and REE contents.
Recrystallized zircons have relatively low Th/U ratios (0. 11 ~0. 17) , relatively low REE concentrations ( SREE =143 ~362 x 10 %) |
and very low contents of Ti. Ti-in-zircon geothermometer gives the crystallization temperature of 473 ~543°C , which is consistent with
the jadeite formation temperature. The **Ph/** U weighted mean age is 79 +2Ma ( MSWD =0.88, N =5), which represents the
formation age of the studied jadeitite. Incompletely recrystallized zircons give Th/U ratios of 0. 14 ~0.43, Ce/Ce” ratios of 2. 83 ~
44.8 and Ti contents between 0.25 ~7.17. The U-Pb ages range between 91 ~ 142Ma and we believed such ages has no clear
geological implications. The results, together with previous studies, suggest that multi stages of metasoamtism during the Neo-Tethys
subduction and formed different generation of jadeitite between 147 ~79Ma.
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Fig. 2

Myanmar jadeitite

Photograph and photomicrographs of the studied
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Fig.3 Cathodoluminescence ( CL) images of the zircons



2283

1€L 0°LL 068 06891 019 e T8¢ 97T L€y STl 701 T 6T 11 @87 990 €00 L8 €00 OpbI SS°'8  10T-9nX
4 681 853 €08ET € vE €91 0°ST I°€L  ¥°11 vve  8€°l 06T €0 6/0 €v1 80 S9T  ¥I°0 484 6C°0 161-9nX
9IL ST Y vESKl €7TE 1L1 S°L1 601 S’IT 9°IL 189  9°¢C Iv'c  LbE 10 00  8°0I 11°0 €0L L1°L  1MgI-9nx
TEL €zl 9097  STLEI T61 S101 011 TIL €zl €€ 9°6¢c vTL 9IS T899 801 200 1°01 1000  $88¢  09°8 191-9nX
€IL 8°Lh  v6vT 96Tl 681 9L6 S01 ¥89 911 e 6°€T 1°29 20°S 89  $0°1 9200 6576 1000 $.9¢  00°L SI-9nX
Ss¢ S99 SSL 9SSTI  L°T9 8I¢ v S0T 8 1€  98L LSS TYI S0 9L°1 18°0 110 06T LOO  L90I 78°0 npr-onx
€S 00T 997 T€811  0°OF syl 111 YLy 00 628 LbO 601 SI'0  9€0 Tl 61°0  €L°T L8°0 L61 89°0 IE[-9nX
669 8 v €8 1L6S1  1°€S S0€ 6°€¢ (454 6 6 811 W6 vST 0TT  60°€ 180 900 tr'6 T00  06TI T6°S  Myr-9ny
S8y YT €l LEOVT  L€T 189 ¥29 09 8¢t Ol 90 S60 IO 90 190 010 S60 900 LLT ¥T°0  101-9nX
LSV 01zc €vE  6TE€El TTE €SI 1761 L€6  0°€l 76T OL'I SI¢ 20 TE0 6F0 80 v8°0 0I°0 LSY ST'0  ne0-9nX
865 S'IL L09 01921  9°0S SST 86T L91 0ST  ¥¥9 95t 6701 6,0 TG0 0E0 000 981 10°0 868 86T 180-9nX
€LY 6 °€ 79¢ SEPET  6°€Y L81 8 Gl v08 ¥9'6 00T TI'I €1°C  STO0 60 LEO 800  S8I'T 00 69€ 61°0 1L0-9"X
S0 960 €€T SS6ST 0°1¢ 8Tl ¥ 01 69 8IS 98  tr0 190 800 810 0 €10 o0 STO 01z SE0  190-9nX
769 ! Y29  019€1  §°9¢ 89T SsT 191 L€C LS9 €IS TEl 60T ! 0 SO0 T9T P00 L18 8% 'S 160-9nX
SIL 6°18 8¥6T  TSSEI 454 LOTT 121 L8 6€1 T8¢ [0€ L€8 T9  96°L  6T°1 $0°0  6°11 100 Ty 0I°L H0-9nX
L6S 6L°€ 6SL  vERTI 019 60€ 0°TE 01T 1€  0¥%8 0T9  S°SI 6€°1 LL'T 81 920 T6'E 910  SLOI LS'T MgO-9nX
66L 19°9 LS€E €96¥1 €8T SP1 €l 716 8l 61y TI'e  ¥06 060  SS'I 0Tl 61°0 S9°C 810 00S [°LT  nZO-9nX
08S €8°C 8¢y LOILT  ¥°6¢ 961 061 €Il €91 Ty 06T  08S  SP0O  S80 9.0 ¥I0 TCT 9T0 L8S 121 No-9nx
(Do) PO NCICE ¢ JH wy qx wg, 1 OH iq qL PO ny wg PN 1 ) ey A 1L £ 0 it

) F 24

v

(4-01%) so[dwes parpnis oy} wolj suoodaiz jo suonisodwod Y g el
(o-01X ) EHFWEELTUD BT mEE %
[l - DR H T A1 O R IEE T A0y -t D SRV

2
Z

A o

% U-Pb -85 B 3 3T #7 45 32 47 3%

B

SrY
=)

40 &) B

< €91 C 791 0l ILT 0SI LT 1000°0 18000 #0000 8SCO'0 LIIO'O 6£81°0 #£00°0 8ISO'0 6C°0 SoL LOT S8l 10C-9nX
[ 8L [4 8 0l Scl €81 SY01 1000°0 6£€00°0 €000°0 8CIO'O TII0°0 90¢€T0 S900°0 I¥LO'0O 9170 9¢1 [°6C 10°C 161-9nX
14 81 [ ol S 54! €S L81 2000°0 ¥L00°0 €000°0 €TC0'0 <TSO0'0 €€SI'0 LIOO'O 86%0°0 €0 766 [43% ¥ '€ ng-gnx
L LST [ 191 9 091 99 vl €000°0 8L00°0 €000°0 €S20°0 S900°0 SOLTO 8I0O'0O 68¥0°0 ¢CCTO ¥9¢ eCl 4! 91-9nxX
L 9¢1 4 1! 9 91 99 9C¢ €000°0 8L00°0 €000°0 I¥20°0 89000 9LI°0 12000 6¢SO°0 12°0 LLS el 14! er-9nx
L 101 € 811 6 6Cl cel (484 €000°0 S00°0 +000°0 #8100 POIO'O0 SE€I°0 ¥¥00'0 SSO°0 9C°0 (444 8¢ 12 ny1-gnx
€ YL € 08 8¢C 8¢C1 601 LLST 1000°0 L€OO'0 SO00°0 STIO'O0 9C€0'0 +891°0 €6I10°0 SL60°0 8% °0 29 0¢ L6°0 Igr-9nx
S 12! [ (948 9 9¢1 oL 9LT 2000°0 LLOO'O TO00'0 €€20°0 +900°0 9910 2000 8ISO'0 90 LSL 861 T8l np-9nx
I 811 [4 8L L €8 14! 61¢ 90000 8S00°0 €000°0 ITIO0 LOOO ¥S80°0 ¥¥00°0 8TSO'0 I1°0 16T IE €e’e 101-9nX
6 6L [ 8L 01 18 ILT LLT +000°0 6£00°0 %0000 ICIO0 90100 8800 9900°0 96+0°0 9C°0 R4l 8 '8¢ 60T n60-9nX
91 91 € SCl (018 4! 6Cl 881 80000 8600°0 S000°0 ¢€¥20'0 8IIO'0 <CI9L 0 8€00°'0 86¥0°0 S1°0 ovl ¥ °0C €'¢ 180-9nX
9 LL € 08 1c 148! ey L68 €000°0 8€00°0 SO000°0 €SCI0O'0 92200 I6I1°0 ¥EIO'0 6890 °0 L1°0 $°09 ¢ ol S8°0 TLO-90X
S 0L € SL 9¢ 9¢l 1§94 vocl  €000°0 S€00°0 S000°0 LITO'O S620°0 verl 0 9810°0 S880°0 11°0 LEY 10°¢ [4S\] 190-9nX
L1 8¢CC € SC1 6 9¢1 801 €CC 60000 ¥ITO'0 SO00°0 €¥C0°0 €0I0°0 9S91°0 €€00°0 90500 I1°0 €LT 8761 L'y 160-9nX
9 91 [ 651 9 (34! 9 L €000°0 8000 €000°0 SCO'0 ¥900°0 1I8ST°0 6I00°0 6S¥0°0 €C°0 099 161 ¥ 91 0-9nX
S 96 I 16 S 96 001 €Ce €000°0 8¥00°0 TO00'0 €¥I0°0 SSOO'0 9660°0 82000 90SO°0 <TEO 143 01 187 neo-9nx
1 el 4 Sel 8 |84} 6¢l SY4 1000°0 9900°0 €000°0 TITO0 88000 T6¥I°0 1€00°0 €1S0°0 8¢ 0 994 Ll 9°01 ngo-9nxX
€ 811 ¥ 171 14! Lyl 8¢C L6S 1000°0  6S00°0 90000 6810°0 8SIO'0 T9SI'0 €900°0 86SO0°0 ¥I°0 ocl VLI 6C°C nro-9nx
Fai oge Fai o%e Fai o%e o1 o%e Fai oge Fai orex o1 onex o1 orer ( 9- 0 X )
v v e v Nn/4L FER S
4L NAMNW/M mﬂ 80T n xMN\uﬂé\_AW 90T n WMN\ —\Mﬂw L0T qd cﬂamw\Mw— L0T . Nmm\h—ﬁ— foz a wmm\ﬁm o0 a mmm\ﬁn— Le id oom\r—m Lz 2 il i o —

AL

A

oropel rewuel jo erep ordojost (- uodrz SW-JDI-V'T oYL, 1 [9e]
¥ AN IREEmEE 1%



2284
data-point error ellipses are 20
0.030
(@ 10/
Mean = 158.314.1Ma
0026 | N=6
MSWD = 3.5

0.022
-]
=
8
goos
8
~N

0.014

0.010 | 60 Mean =79.1+2.1Ma

N=5
MSWD =1.00
0.006 ——
0.02 0.06 0.18 022 0.26

0.10 0.14
207pp/235

Acta Petrologica Sinica £ %33 2014, 30(8)

10000

1000
L)
5 100
=
o
=
1S4
c 10
o
2
N
1 . -
—— N SE A E LS A
y ——HKA
0.1 %
0.01

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

K4 gl £ ass A U-Ph 4RI (a) Fs A1 REE Be A (b, BRBLFR A {EHE Sun and McDonough, 1989)

Fig. 4
McDonough, 1989) of zircons from Myanmar jadeitite

(=]

(@)

e T EEL
A 524 LA
ABRHE . m

AA

Ti(x107)
© = N W A VO 9 W O

750

700

450

400 . ;
60 80 100 120 140 160 180
Age(Ma)

K5 gtk asha U-Ph 5 Ti S8 (a) IR T

B (b) K ARK
Fig.5  Plots of U-Pb ages vs. Ti contents (a) and U-Pb

ages vs. Ti-in-zircon temperatures ( b) for zircon in the

Myanmar jadeitite

Concordia diagram of U-Pb age (a) and chondrite-normalized REE patterns ( b, chondrite values after Sun and

5 Pie

5.1 EREEESHEA U-Ph £RER

Shi et al. (2008) X 4 fif % 4 it 47 SHRIMP %47 U-Pb
B IAT T SRR R A, s — g A B
R PR IR, 2 Ph/ ™ U AR IS by 163 £ 3Ma, X # A by 2
550 A UIAT DG 4 78 B A T A QB e 80 A AR T Y
B, SR g a BN — 85 A ks A, CL Bg B
IRTCPHRHIE I HAT L BRI Th/U Hofl, 2 P/ U 4E %
h 147 +3Ma, ZF W WA 0B LA B B4R . B =4
#a HA AR Th/U B, wT LY 28 Hif T P4 5 A A 1, B
SIMTE P Ph/P0 U AR IS SRy 122 + 5Ma  iZ AR I BEIA Ry ic
THEEIE )G M — K, B 74 (2008 ) X 4 ) 5
i 28 o 09 5 A1 64T LA-ICP-MS U-Pb 7 4F, 3R 1% I BT
PPPh/™ U 4E#8 My 158 +2Ma, 55 Shi et al. (2008) Fr315 10
F—HFRERZEEN -8 B TFzEahRAEEE
MEMEA M, A J15(2008) 1A 158 +2Ma [AFE#R L3R
T 4R £ IR, Yui er al. (2013) X 4 ) 5 £ 7
TS A HET T SHRIMP U-Pb 245, JF4R1G T =4 4R IR 5 —
HBHAEA (Type 1) T A KA AR B4R
o/ BB ERAE  H2° Ph/ 2" U S AF I 4 160 + 1 Ma, fif B Ji
ETE AR 55 — 20 (Type 11) 50 AR5 4 T RSG5,
Py & R BT E A N R SR, AR S 77
+ 3Ma, B RN BE £ T AL 58 =4 850 (Type 1) 5F
T | G A AR I B AN S b TR Z5 4, I U-Ph 4R
%4 153 ~ 105Ma, Bl fif B A AN 56 4 45 f (R 45

ASCFTATFE AR R A HE i X6 i A 5 E 52 T AN
TR PEE MR A i B T4 AR . AR B R A g R U/



RS : 40 &) AR E B 45 B U-Pb S35 B L 33 37 45 42 07 A6 b AR F 50 6941 & 2285

0 Ph AR N i T R , AR SCHE ) I R A B A AT LAY
TS SR RS S A A1, S Ph/ T U S AR RS
158 +4Ma, {3 T 5k 41 47 % B B /Ml THEL, 1X 15 Shi et
al. (2008) (163 +3Ma) #1 Yui et al. (2013) (160 = 1Ma) fif
ARETRAERZEIHTIE N — 2 P, AT 4 ) B %2
JEUEARIA 2l 160Ma, A58 4 45 fES 717 P/ U 4RI Oy
91 ~142Ma Z i), 5 Yui et al. (2013) fERSE4 E L s A
HARFFAEIE (153 ~ 105Ma) — 2, AR AR L. 54
4G SRS AT X Ph/ 7P U AR A 7E 76 ~ 85Ma 2[4l , il
FCEHI(EH 79 +2Ma( MSWD =0.88) , 5 Yui et al. (2013)
PAFH IR/ DNAERE (77 = 3Ma) fE IR 220 N — 2. #541 U-Pb
RIS Ti S RN TR HA LR A IE A SCHE (I8 5) 4RI
/)N, T RO IR, AR AT BB 1 T 0 1 S2 AR TR A
TGS FIEE S5 S VE T, MO R BB e, T % BRI, ik 1z 1)
Ti YR BB AR TG S S PRIR . IR 8 R B A A
DI Ti R 28 S TR MR AE 473 ~ 543°C 2 ], 5 i &
YT SO 251 (350 ~ 500°C A1 1 ~ 1. 5GPa) FA4F ( Mével
and Kiénast, 1986; Goffé et al. , 2000; Shi et al. , 2003;
Sorensen et al. , 2006) , FSF-4E 1% 79 £ 2Ma( MSWD =0. 88)
PZAER T 508 £ A T2 A SC R PIRITS S AR RS

5.2 EEAEEAEEREERSHIRESKRER

Shi et al. (2008) %} 4fifa) i & 5 74T T SHRIMP %% 47 U-
Pb 5E4FE, IE3RT5 163 = 3Ma Fil 147 =3Ma [I4EHS, 23 S 7B N
2 50 R DA DG 0 B 1T B A e B0 A
PR, FE £ 5 TR AR % o {H Yui et al. (2013) 3A k4 fa]
T B I AR HS A 77Ma, 160Ma {32 T JB 444, 153 ~ 105Ma
HIAFH4 R AN 58 42 T 45 Wb A AR 0% I b B B L. Bk,
Shi et al. (2014 ) X 40 fa] 8 & 6 X 09 5 A28 b s I 0 ik AT
TYA/” Ar B AE IR T 152. 4 £ 1. 5Ma (948 JFAR IS 1% AR I
SR Tl B4R #E 147 + 3Ma EH R IEIN A B i
) Are ARRE X R A 2R s B A Ar 4
1y 14TMa(FEF R EREHR) , 5 147 £ 3Ma (HE L4, L)
e INATY Av/® Ar AERETE IR 22 Rl N — 85, ik sesb SRR,
TE AR A0 1R MR 2 20 S50 ok 6 A8 R B0«

Qi et al. (2013 ) F LB BN Ar/™ Ar 22 4F 30
a5 A DN A 0 P RE R LA A TR HE:A R 0 o IR A kAT
Fe 2 AR BRATRE EIPARIE y 124 + 3Ma, 5558 A4 (9 41 5T 4
INAT PRI Ry 135 = 3Ma, 1Y) B RE 245 119 B 3 1 A2 P 4
FAAINA AT 93 = IMa BYIEAERY . 33X 26 A 7 5 6 6 46
2 AR S A T AR S AR 7 ) (Shi et al. , 2003)
I, B0 — AT E ARG R TR 4 135 ~ 124Ma, 3 H 46
fa) i £ AE SR TR LD 135 ~ 124Ma FIBE [ H2 20 93Ma 5
e R A AR B E T (Qi et al. , 2013) o A SCIRAFFERY
1 T2 X6 HoE A E 25 fh A A1 X 3 3K A5 AR IS 4 79 + 2Ma,
5 Yui et al. (2013) AR 0 e/ N—4UAFEY (77 +3Ma) 7R 1R %
JEEN—2, RZAER T — I 558 £ IE R R m AR A E

AR

{008 B = P S i R U =Y R B Ll N W N ) 2 B e ]
PR TR IR 258 350 ~ 500°C F1 1 ~ 1. 5GPa( Mével
and Kiénast, 1986; Goffé et al. , 2000; Shi et al. , 2003;
Sorensen et al. , 2006) . PKIULHE 45 (1 1 IR R G A PESC IR
i, BLAETRER A s LR AT 3y o 4 ) R e 32 1 B RE Ak
FHBRAIE Al B 22 5] 4 357 45 $2 307 6 AT o4 (Yin and Harrison,
2000 Shi et al. , 2014) . %4 EL A7 460 6 T2 2 1O 4F A2
FEAE B, TEB R B PE AR ol A e A O SR T 4 01
FeARIR A1 T 83 AR S A4 T (147Ma, 135 ~ 124Ma, 93Ma
1 79Ma) , 7 147 ~T9Ma BRI B 1A [R]ACH BE T

6 &iie

A LA-ICP-MS J5 3 xd 4 fe) 6 2 09 5 41 147 U-Pb
SEAF O TT R AR T BETHIEE , AR5 FE45 dh 2OsE 4L
595 (KA IR B AT DX A7 Tl B 2 HOR T T00°C, AR % Oy 158
+4Ma, fUFK T BE £ 0 PRSBSOS ARG s Se T 4G
A XIS A1 T GELRE D 473 ~ S43°C A1k 79 = 2Ma, fif
SRE AT A SRR TG S I AR Y o 25 A B 4 ) A
B AR, BATYO TS S i P O b 7 b A 2R T
Z IR ARSI RT, TE 147 ~ T9Ma EE I 1A TR A
IR e =g

Bt R R B b B R BEAE S BT R T A S
B R R P I S LS ] R et ST 5 P 5k A
BREFE SRR DTS 5 E G e P i A S5 5 L !
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