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(Duchesne et al., 1998; T EHii4E, 1999; Jiang et al.,
2002; F#EZE, 2003; Bitencourt and Nardi, 2004; Lu
et al., 2013), f4E T HHE(Si0,>63%)F 4 K 1l
AR A, QBR -8 B2 M sl s . A s
KA, ARERAE . EKA . BAEKS . MANIE
KA5, MM aona s 1 RIE R A ST
PN RO JT N7 SE L 5 3 25 2 51 (Duchesne et al., 1998; 2=
MRS, 1999, 2000, 2001; D EFTZE, 1999; Jiang et
al., 2002; F %, 2003; Bitencourt and Nardi, 2004;
PPRTFEE, 2008; TS, 2011; Lu et al., 2013), 4
LA A DO T & R 5, anRREIR . 5 Rl
IR LETEIR L B 301 0 7 I LA S Az PN #7355 (Duchesne et
al., 1998; Li, 2000; ZERRAESE, 2000, 2001; Jiang et al.,
2002; Bitencourt and Nardi, 2004; Williams et al.,
2004; Chung et al., 2005; Wang et al., 2006; Gao et al.,

2007; Zhao et al., 2009; Chen et al., 2010, 2012; Guo
et al., 2013; Liu et al., 2014; Li et al., 2018, 2019;

2020). fHELABFSE R, BRI/ I WL T -
Rl 48 A S 1 75 5, FEGRIE T S5 ep/E A &
Y& B A LILE B9 22 f IS (Foley and Peccerillo, 1992;
Turner et al., 1996; Lu et al., 2013), #Xifij, & TIFRIX 4
1 & B AL 500 vh PEST UTAR YA 2 (Turner et al.,
1996; Miller et al., 1999; Williams et al., 2004), if/&
AIRF ¥ %) R i 52 0 T i A S 20 (Ding et al., 2003;
Gao et al., 2007; Zhao et al., 2009), H R fEEFIL,

o ) M Ah = S RS LA B AR B, B E S
MEARAIEZE (B 1) F 05 SRS 1Lt B R 30
SRR R WA N, X EE TR AR A
&I A Mitchell, 1993; Acharyya, 2007; Mitchell et
al., 2007; Searle et al., 2007; Mitchell et al., 2012), X &&
R AR R Y, 0k T RHE I AR BeA
[ PR S, SR 8w B R B i) i Bl ok
i/ M R i AR G i R AR a2 R L,
SR T BCHT R I Ak R S A ) A [ b b 5 7 e
e S AR A AR 2 ] R i 125 T PR ) i o - (B,
HTaifaEE N, Fenle % SO HIX, KLUk R EUA
PRI 2R ARMETT R AH G A B i A A5, R IG,  RE4
fa) () Bl b BT AR AR RS . O S AEES S A4S
ORI H < DR HE LAY 1 45 i A R g
L DR AR D A 3 55 Kt e A PR ol 1 2 R o )3
FAF T, 38 k5 40 e b 2% 2 9 SR R 2 b T
REIF R EPREE, #x gt s - B R 2K
AR T RGEIHAEFAHOC RIS, I E U IE % 5L
B R A R R X KA, A RS R
Fif1 U-Pb AR5 R | 2AJUR I Sr-Nd [Al 4L

i, IFRDT TR X R B A Y R B H AR DG Y
HAA R HAR G R S, O X e ST AL Y 3 ) 2
e ft T H LR,

1 XS i Al

2 ) 37 T 2 e S L IX, A BT R B - S
HERE 11147 5 B0 B2 JE PO 9K R 23 B & BT /R B
W5 PR 1L 7 R AR R R A
B, FohmdtEm, JFE R — B, Ll Ep-
giilifk, kLt Bk SRS MeRERR . B
UV, BLZEEEEJEVE WA S ABEIR N, Kbty
1 b, AP ) AR AT AR 3 Sk DO AN R ARG s BT B
gLk . VO 4 | % SRR A AR T s T A
7% T i B — 5 i RIS = i (Searle et al., 2007,
2017)c H Ep-4ii 1L Bk X & B A H L8 g sy,
AU 52 e s BN Sy S R e R R AT V5%
B A B ML X A FE ZE (Liu et al., 2016a, 2016b),
FRfiZM XA EBA &L MIBE . A, A%
IR A ME R, B A ARy &2 380 RN A DU AR
(Searle et al., 2007, 2017). P4 4 bk 3= Z 4% 5 R 5958
ARTURTE 5, 2N S b1 SR oA A R i
(4 ¢ Ll LI A Ll e, 32 2R 5 pU 40 i sl
YJ(Searle et al., 2007), FAEMARVTFMEZT, &
BAAMAELTA, S, Lkt
Hby J2 3 [ 52 e A AR =0 AR AL A SR AR R Y 5
(Mitchell, 1993; Mitchell et al., 2007). % ZAF-KA
E i LA 1200 km 1Y R HAS i S ek T L 4
o AR, XN B2 L F IRIA 5 2
FEAE A FIAH G Y & 40722 5 A (Mitchell, 1993; Mitchell
etal., 2007), ZE i W FEILER A MAB ED H . AKVD-
Hm iy . R8I R A LR R R PR A &
A8 i (Mitchell, 2018) MHHLF A HF %l 5 R AR
A A AR, AN FEZE A EE | I A RS
A1 ALK 2 (Shi et al., 2008; Franz et al., 2014), H i
Ko B AR AT o HRA Nk 2 i, &0
i Z R ) 3SR AS B/ FH (Shi et al., 2003, 2008; -
14, 2008; Qi et al., 2013; Yui et al., 2013; ¥R
A5, 2014; BEVFRFAIGKIAL, 2018) ARU-H & Haw £
BRI A AR, Mas . AR A,
BB B F 45 (Mitchell et al., 2007), KA-%F
YIH AR RN SR A, AR A,
AR AR, R A 5 78 1 (Searle et al., 2007).
TE 25 SR X 2 SC 1l ik (Kumon Range)id & B4
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1
Fig.1

R 5 A ) 15 78 i 45 (Enami et al., 2012), % 3798
b DX 55 R R P A Y R R TR M S e
BTk R, HIE R k2 28 (Yang et al.,
2012b; Liu et al., 2016a, 2016b), F§ kA28 Ay 3
BEDLRBEA FAR DG B U BT RR RS o 32, K3 rh o™
LLE A, R M A R D h 2 2 ST R
PEA IR AE, R 2040 76 X N (Mitchell et al., 2007).
P IR LT S R B 22 5 0l A A 2
FPAN (kA T B B s B A, AR AR )R
Z BRI B B B G vk N B R A S TR 2
Flirp- L =S5 KA, #5122 ) 3 5 A 3%

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

MEREBX A SR RE (B A TR, 2012)

Geotectonic map of Myanmar and the adjacent region

4 (Gardiner et al., 2016; Searle et al., 2017). H—#4:
B A, R AR B BT A KT AR 3 A1 7
AL SC 2 - B b X | 5% S AR RIS e I R L
LA )T i b X (Searle et al., 2007).

2 AEEREBENE 1 () R

ARRIFFTI 4 B et — A A A RE R 1 4 )
% B Wayan M X I &% 5 4 N (25°21'57.43"N;
97°30'10.79"E)(&l 2a), X FrA A A7 A 2 Ak 5T
KeAfE | Moo E e, I 1 SR

http:// www.cnki.net
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PERE A (16MF-58 A)if 4T T 45 A U-Pb 1022058, 2
BRE S TR T 4% Sr-Nd R Z 20 Hr

AR RR, 3 MR AR K, S—1
FEf A RINK A (B 3), BEA R g, B
PRATE o B EFm AT I, B R A WL 2B
AR 2¢), B YIHEAR TG B o A0 A A R
LA K A (37%~38%) . BHE A1 (45%~48%) . f1 5%
(8%~10%) . B J7 HEAT (3%~4%) . FARIEAT (~1%) %
Ak, M EA D RE A . R . RERD R
Yo AR RKINK ARG EET YK A
(~25%) HBHE A (~55%) A HE(~T%) AT HEA (~6%)
HRDE A (~4%), TRIB S A Dmalh BRERT L Rk
AR )

3 Mk

3.1 A U-Pb £ERZE

B A0 53 R AR SR 0 E RO R 1R T %, SRR
ERH B N HETCEAR, BT BERELW
R, AR R 0 U A DR o 4 1
L E A 173 A EE AL, IF TR SHDERNE

97° 98°

SPOGHRA, K5 TR A B L JEEUR (CL EHS )N
&, CL HUAMH RS A i BB BE T M Bk 2= B
FEFT IR 2 [ R R % EPMA-JXA-8100 F14
ML 7 {0 [ 8% DL Gatan Mono CL3 BIFAMR &K G R %5 .
Pkt BA B U R A O B A URLEF T U-Pb [H]
P ZE AR, AR TAETEH @ﬂ%&*ﬁiﬁ%ﬁﬁ?%ﬁ?
K i il 4 55 v D o T A S 6 & R O R ok
(LA-ICP-MS)5¢ il . #OGFI 1 5484 193 nm, GeoLas
Plus, ICP-MS & Agilent 7500a., U-Pb [F]{y 2 & 4 H
KB AFRME 91500(TIMS T5E 2°°Pb/?8U=1062.4+
0.4 Ma(Wiedenbeck et al., 2004))/E 7Ny IEAT R &
ﬁ E&W‘IE B8 AFE M T — R 91500 FRit
# Pb K 1E 2 MR Andersen (2002), TEA T AES
% Liu et al. (2017). %4t BR H1%K 44 ICPMSDataCal
(Liu et al., 2010b, 2010c), %547 U-Pb #4115 A
IR R 4 ISOPLOT 3.0(Ludwig, 2003)5¢
B BARBPrEi AL 1.
32 £5XE. METEF S-Nd B E
L MR ITE M Sr-Nd [FAE 2R AHr
RAE H ERR 2 BE T N b BR AL A A 53 BT R 42 2 16 K

8

26°
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woy
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[ z=z2zzrs [ 2zvus [l torsn |:| RO RS - Hits |:| Al |:| BEETRE

B2 ZIXMB_KEREARESMEE(; BUH Liuet al., 2016a) R EFSMBF (b, ©)
Fig.2 Geological map of the study area in Myitkyina (a) and field photos of the monzonitic rocks (b. ¢)

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.
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Q RS e, Horh 32T 2R ] XRF SR
- ICZE M Perkin-Elmer ELAN 6000 ICP-MS iz,
BBk RER FRFER BCR-1, KBt R TG T 3%, H
PRI BT i AR 2 B X 81 25 (1996); Sr-Nd 737 28 41 A%
TE VG354 FRiEAY E5E R, NBS987 #nkE ¥Sr/°Sr=
0.71026512, La Jolla "*Nd/"**Nd=0.51186210, **St/*’Sr=
. 0.1194, "Nd/"*'Nd=0.7219. “'Rb/*Sr. '*'Sm/"**Nd
EE 2, FEAE T ¥7S1/%0Sr=0.1194 1 *°Nd/'**Nd=0.7219 #1743

% WK IE, MR FES % Liang et al. (2000).

HE T AR
A/ / Ek®E ] —kK= —KRKE ﬂ

Q. A AL KA, P AHA,

B3 ZIMWZKRER QAP EfE

Fig.3 QAP diagram of the samples from Myitkyina

4.1 %A U-Pb £#4

2 ) % SO — A B A R B A R i 2 A
I AP S, KRS AR, R B A
100~250 pm Z[H], KFHAT 10 123 1 Z[H|(& 4).

*x1 BRI _KEEFAA6MF-58A)5 A LA-ICP-MS U-Pb EHEHIEx
Table 1 LA-ICP-MS zircon U-Pb dating results for the Myitkyina monzonitic rocks (16MF-58A)

A TR T (ng/e) U [Fl A 3R e fE E % (Ma)

¥ Th 27pb/* %P lo 27pb/ U lo 206pp/2y lo ppAPU 1o PPU o
1 152 178 0.9 0.04864 0.00266 0.14893 0.00832 0.02213 0.00030 141.0 7.3 141.1 1.9
2 139 184 0.8 0.04936 0.00420 0.15551 0.01302 0.02303 0.00036 146.8 11.4 146.8 2.3
3 576 554 1.0 0.04857 0.00535 0.14934 0.01620 0.02234 0.00048 141.3 14.3 142.4 3.0
4 277 294 0.9 0.04927 0.00488 0.15272 0.01297 0.02267 0.00042 144.3 11.4 144.5 2.6
5 263 296 0.9 0.04928 0.00433 0.14840 0.01268 0.02193 0.00031 140.5 11.2 139.9 2.0
6 413 520 0.8 0.04913 0.00351 0.15071 0.01023 0.02228 0.00040 142.5 9.0 142.1 2.5
7 340 458 0.7 0.04903 0.00425 0.14261 0.01123 0.02118 0.00040 135.4 10.0 135.1 2.5
8 320 411 0.8 0.04851 0.00204 0.13404 0.00563 0.02001 0.00020 127.7 5.0 127.7 1.3
9 148 320 0.5 0.04904 0.0026 0.13527 0.00682 0.02005 0.00026 128.8 6.1 128.0 1.6
10 211 326 0.6 0.04865 0.00285 0.13245 0.00813 0.01980 0.00039 126.3 7.3 126.4 2.5
11 205 280 0.7 0.04868 0.00422 0.13481 0.01088 0.02009 0.00042 128.4 9.7 128.2 2.7
12 502 561 0.9 0.04855 0.00237 0.13497 0.00650 0.02017 0.00033 128.6 5.8 128.7 2.1
13 163 216 0.8 0.04873 0.00181 0.13499 0.00491 0.02013 0.00021 128.6 4.4 128.5 1.4
14 142 370 0.4 0.04865 0.00186 0.13685 0.00515 0.02039 0.00016 130.2 4.6 130.1 1.0
15 211 261 0.8 0.04878 0.00187 0.14995 0.00847 0.02225 0.00099 141.9 7.5 141.8 6.3
16 226 266 0.9 0.04843 0.00248 0.13636 0.00719 0.02031 0.00025 129.8 6.4 129.6 1.6
17 98 151 0.6 0.04970 0.00317 0.13635 0.00822 0.02034 0.00029 129.8 7.3 129.8 1.8
18 160 275 0.6 0.04832 0.00400 0.14225 0.01868 0.02118 0.00104 135.0 16.6 135.1 6.6
19 87.9 222 0.4 0.05667 0.01360 0.15508 0.03462 0.01985 0.00035 146.4 30.4 126.7 2.2
20 130 173 0.8 0.04828 0.00278 0.13237 0.00777 0.01986 0.00027 126.2 7.0 126.8 1.7
21 834 960 0.9 0.04867 0.00210 0.14655 0.00601 0.02180 0.00020 138.9 53 139.0 1.3
22 499 512 1.0 0.04862 0.00195 0.14293 0.00609 0.02124 0.00040 135.7 5.4 135.5 2.5
23 258 446 0.6 0.05929 0.00662 0.16502 0.01733 0.02012 0.00014 155.1 15.1 128.4 0.9
24 823 849 1.0 0.05194 0.0034 0.16228 0.01756 0.02251 0.00097 152.7 15.3 143.5 6.1
25 155 306 0.5 0.04916 0.00281 0.13522 0.00762 0.02014 0.00039 128.8 6.8 128.6 2.4
26 130 199 0.7 0.05007 0.00461 0.13826 0.00231 0.02015 0.00219 131.5 2.1 128.6 13.8
27 210 320 0.7 0.04840 0.00515 0.12962 0.01386 0.01937 0.00041 123.8 12.5 123.7 2.6
28 171 232 0.7 0.04814 0.00972 0.14694 0.03193 0.02214 0.00137 139.2 28.3 141.2 8.6
29 119 173 0.7 0.04970 0.00523 0.13662 0.01271 0.02036 0.00083 130.0 11.4 130.0 53
30 190 263 0.7 0.04914 0.00574 0.13230 0.01490 0.01973 0.00048 126.2 13.4 125.9 3.1
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- 16MF-58A [Mean=141.3+ 1.9 Ma
0.025 AE— e 160 ¢ \»=10,MSWD=1.3
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20.021F oy
S e
Ay 1
g 0.019 |
0.017 [Mean:l28.9i1.0 Maj
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0.015
I (a)
Il 1 Il 1 1 1 1 1
0'018.04 0.08 0.12 0.16 0.20 0.24
207Pb/235U

B4 ZIXMB_KREAHER U-Pb FRIEME () RARMEHEABRELEF (b)

Fig.4 Zircon U-Pb concordia diagram for the Myitkyina monzonite (a) and cathodoluminescence (CL) images of

representative zircon grains (b)

FRAE BA M) % 6 (CL) MG L 3B ES /R AE, 45 vl 43
RS AR RS R TTER H A %, H CL &
18 5 B IR B A UL IR % 28 45 74 (Hoskin and
Schaltegger, 2003); 7 —2RE5FMEHE 2%, Hdr L
WA, BATEMES N, CL g
W B 5 AN A S A FRAR A NA AN R A 26

ARYIMA L ARAT 30 A A, A Iy
S FEE A, 8540 Th &0 87.9~834 pg/g, U
4 151~960 pg/g, Th/U {HAZLT 0.4~1.0 Z[R], H4
KEBI A7 B N Th/U (4R AEGE 1. Irg
SIMT R IT 2P/t U AEIRVE RN 124~147 Ma,
FE IR 2 S SR A o A (B 4a), Hi 20
AMERR A 1T 128.9+1.0 Ma (1 2°Pb/28U AL F
BRI (MSWD=1.4), A& T ZKF5iA A 09I it
£ HAth 10 DB 53 HT RS T 141.3+1.9 Ma 1Y
20Pb/APU AT YA I (MSWD=1.3), T REJEA I
YER R ek A, 5485 CL BRIy
TIE SRS R (] 4)

4.2 JLERMEKUFIFAE

MK A A AT RS R
%2, 4 PFRESR Si0, F R 58.92%~63.73%, HA K
Mg" il (33~42) . & 4 Bl & & (Na,0+K,0=7.94%~
10.14%), LA KW & & Ky0(3.88%~6.14%) . AlLO;
(16.88%~17.46%) F1 K,0/Na,0 fH (0.96~1.55) . ik
Ti0,(0.53%~0.61%)F1 41k (Fe,05"=3.96%~6.16%) Fi fif
(% 2). 7E TAS FEfft Wos obEag A9 KA
() S), 7 K,0-Si0, A1 K,0-Na,O [ fif i, #P
TEAEER Z 0 X (] 5).

FES REE B4 78.0~91.4 pg/g. TEERRLFAT
FRUEfb i LooR B B gD, Feah AR LooR Y]
R, BEM TR P ESIH(La/Yb)=4.1~5.7),
5514 Bu 115 (Eu/Eu’=0.78~0.88)(/&] 6a)F#1iF . 7L 1A
bR EA R R R E B E SRR R A
JCE(Rb, U %), T4 Nb, Ta, Ti 3750 K (F 6b).
H5ESIRMe 4R A (Yang et al., 2012b)AH L, X LL4 2R
AR I AR L R TR AR REIE (A 6b).

K2 EXBZKRERLEETE(%). RETHRng/THER

Table 2 Whole rock major (%) and trace-element (pg/g) compositions of the Myitkyina monzonitic rocks

RS 16MF-58A  16MF-58B  16MF-58C  16MF-58D RS 16MF-58A  16MF-58B  16MF-58C  16MF-58D
Si0, 63.68 63.73 58.92 61.84 Cs 1.40 1.41 0.88 1.29
TiO, 0.53 0.55 0.61 0.57 Ba 507 497 561 548
AlLO; 16.88 17.12 17.46 17.41 La 11.9 15.1 15.7 12.2
MgO 1.03 1.01 227 1.26 Ce 27.8 333 33.7 28.8
Na,O 3.94 4.00 4.05 4.04 Pr 3.94 4.43 457 4.01
P,05 0.19 0.19 0.28 0.21 Nd 17.3 18.6 19.4 17.2
K,0 6.08 6.14 3.88 5.78 Sm 3.77 3.93 4.14 3.70
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ek 2
HE 16MF-58A  16MF-58B  16MF-58C  16MF-58D FE 16MF-58A  16MF-58B  16MF-58C  16MF-58D
Ca0 2.61 2.56 5.14 3.18 Eu 0.93 0.95 1.14 0.97
MnO 0.08 0.08 0.11 0.09 Gd 3.32 3.39 3.65 3.09
Fe,05" 3.96 3.99 6.16 4.50 Tb 0.54 0.53 0.56 0.48
LOI 0.71 0.67 0.95 0.71 Dy 3.12 3.13 3.31 2.84
Mg" 34 34 42 36 Ho 0.69 0.68 0.69 0.59
Na,0+K,0 10.02 10.14 7.94 9.82 Er 1.98 2.01 1.95 1.72
K,0/Na,0 1.55 1.53 0.96 1.43 Tm 0.31 0.31 0.30 0.26
Sc 10.1 9.60 15.0 10.2 Yb 2.09 2.16 1.97 1.75
Ti 3098 3246 3540 3286 Lu 0.34 0.36 0.32 0.27
\% 67.5 64.8 148 83.1 Hf 6.92 8.20 3.38 435
Cr 3.93 2.64 5.92 3.73 Ta 0.28 0.29 0.22 0.24
Mn 582 589 829 670 Pb 10.6 10.4 8.59 10.2
Co 7.18 7.33 13.5 8.32 Th 6.11 5.85 3.74 4.85
Ni 2.57 2.32 5.12 3.21 U 3.13 2.94 1.73 1.84
Cu 81.2 99.2 81.8 48.9 YREE 78.0 88.8 91.4 77.9
Zn 43.7 43.4 50.9 47.7 (La/Yb)x 4.1 5.0 5.7 5.0
Ga 15.8 16.3 16.7 16.2 Euw/Eu’ 0.79 0.78 0.88 0.85
Ge 1.62 1.72 1.82 1.68 Sr/Y 20.3 20.2 35.1 28.7
Rb 133 136 89.1 126 La/Yb 5.69 6.99 7.97 6.97
Sr 374 379 656 457 Nb/Ta 16.4 16.7 16.6 16.5
Y 18.4 18.8 18.7 15.9 Rb/Sr 0.36 0.36 0.14 0.28
Zr 265 340 113 167 Ba/La 42.6 32.9 35.7 44.9
Nb 4.58 4.85 3.64 3.97 Th/Nb 1.33 1.21 1.03 1.22
16 7 10
14F @ sk ® S— o e o (©)
& 121 X EKE st éﬁéﬁ%ﬁﬁﬁﬁﬁ EYAS BHERERT
S EEEL Slea |IEREES | e e P8 wane
Mo8r E- TR ‘0:3_ +EXMERE 3 5
% j i & g MZ' 4 ()DS
2r g K CONE] waean | 7] RO e 2
0 I | = % | ik S R 0 f ) ) 1 . .
30 50 60 70 80 30 40 50 60 70 80 0 1 2 3 4 5 6 1
Si0,(%) Si0,(%) Na,0(%)

Bl I SO I sk A dLA Bk B Yang et al, 2012b.

Bs5 ZIXMWB_KREADEER

Fig.5 Classification plots for the Myitkyina monzonitic rocks

4.3 Sr-Nd F{rZ

PR MERE S Se-Nd [l ZEM3K 25 S L3 3,
gL R, FESEAT R ¥7Sr/*°Sr(0.704388~0.705084)
B "NA/MNd fH (0.512933~0.512949), XF i
(7Sr/*Si) fH K 0.703613 . 0.703661 , ena()E H+6.9~+7.2
(=130 Ma), —Fr Bt 0.34~0.36 Ga. 5 % S
sk AAH He(Yang et al., 2012b), H: Sr-Nd [R]{7 Z 41
BCEA N SRR (E 7).

5 W ®
51 HFARNE

B b MU ER b AR AF s, 40 ) 2% SR X — K
A AfEFERITR L, BA &2 (Na,0+K,0=
7.94%~10.14%). K,0(3.88%~6.08%). Al,0;
(16.88%~17.46%)F1 K,0/Na,O {H(0.96~1.55), LI KA
i) Ti05(0.53%~0.61%) Fl1 48k (Fe,05'=3.96%~6.16%)
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BARIR: % 3Rk A AR [ Yang et al. (2012b); BRKBLMIA . JR4A IS . OIB. E-MORB ., N-MORB #(#/#£ [ Sun and Mcdonough (1989).
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Fig.6 Chondrite-normalized REE patterns (a) and primitive mantle-normalized trace element spider diagram (b) for

the Myitkyina monzonitic rocks

#3 FIXHW-KEER Sr-Nd FHLREMK
Table 3 Sr-Nd isotopic compositions of the Myitkyina monzonitic rocks
FE & Rb(ug/g) Sr(pg/g)  RbA°Sr  ¥srASsr (*Sr/**Sr); Sm(pg/g) Nd(pg/g)  'Sm/'**Nd NN ena(d)
16MF-58C  89.1 656 0.393272  0.704388  0.703661 4.14 19.4 0.129319 0.512933 6.9
16MF-58D 126 457 0.796352  0.705084  0.703613 3.70 17.2 0.130203 0.512949 7.2
10 7ﬁ|r SIS skt KA A DXV B 2 A A .
° O o .
esmems " 52 FAMK
T | Aze gmemss BRI R, (R (Si0,<63%) 8 X i A A
I'. ( = ) N = —2 Vs 4|
. : FLURIR T A4 Bl e, HEMNRET e R Of
s 0 » 8 MRS A T 2 S 3 s ik B L B A R T
MRS E M E R , . B G LN L 2 SEL YL
(O’Hara and Yoder, 1967); Q& 5 73 H7¢ 1R Y 5
->r 5 55 4R A B 45 B (Benito et al, 1999; Di
R k '$'AT Battistini et al., 2001; Hebert et al., 2014); @A
N I I I I I I I y . S . .
12702 0.704 0.706 0.708 071 0712 0.714 0.716 0718 IKYNIE) 37 B i B (Harris and Middlemost, 1970);
("sr/"sn) @K F1 75 4 2B 05 1R 3 7 0 Y B 43 T

BARAIR: SR A A A 5K [ Yang et al. (2012b); PH4fiHh
He P W20 -4 DU 40 A 3K CE B Ol E Mitchell et al. (2012); KT 5L
PEA SRR [ i et al. (2016); KAVIFRYEIE A A Chauvel et al.
(2008),

B7 BXMB_KREAELE Sr-Nd B E BRI
Li et al., 2019)

Fig.7 Whole rock Sr-Nd isotopic compositions of the
Myitkyina samples

ARME, 7E K,O-NayO I v 75 e gt X gk, 5 4
Y8 T A A REAE AR B —B((Morrison, 1980; B/
WESE, 2017). W ocE L, EfIHE E4 LILE,
LREE, 5! Nb-Ta-Ti @375, 58w EopiE
R L TS A1 A1l (Wang et al., 2012; Lu et al.,
2013; Huang et al., 2015). [Hitt, 4% SZARHBIX —

(Nelson, 1992; Turner et al., 1996; Schiano et al.,
2004), {HIE, XFF 5 RE(SI0>63%) 81 X T4 41 ik
PR, AR B AR 0 W 5T 1 s Dy i YR
(Huang et al., 2010; Wang et al., 2012; Lu et al., 2013),
{H A 5 424 A b T BE J2 52 TR Y (Conceicao
and Green, 2004; Yang et al., 2012a). Ul Wyllie (1977)
BT AP 52 B S8 R AR A X LS 4R Ry
Bili 7C 38 43 AU B 5 K i A (E R ), S5
BB A A, AR AR R A AP E R AE(1996)
WA & A A B B, I TR] 0 I8 i Bl e (TR B KT
50~60 km)7 A1 7504 fl ] DUE s 2 R (GE K5 ) A
W, —SEELKJES R 1.3~2.0 GPa)thiEsL, K
BT A R e S A s kT AR A v B A R e IR
(Huang and Wyllie, 1981; Patino Douce and Johnston,
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1991; Skjerlie and Johnston, 1993, 1996). iX £& 1 7¢ i
T v BeE B0 2B A AR TG — 191 A1 A SR HL Y IX 47 il
PR BER R, RIS 72, R 28 50~
60 km(Huang and Wyllie, 1981; Johannes and Holtz,
1990; X% 454, 1996).

2 4) 25 S g 1 (S10,>63%) Bl % i 4+ A1 B A B
YA St/Y 18(20.2~20.3)F1 La/Yb {8(5.69~6.99). %
Y(18.4~18.8 ng/g)fl Yb(2.09~2.16 ng/g)d i, (HA
[F] T T Hboe B IR A 52K, T R X B A i A
53 25 45 T BUB R B R A FOA FRIE (X et al.,
2002; Wang et al., 2006). 17 HLA i 7t Eu 55 FRAFE
VLA IR X AR — 2 e RS A 4T B 4, S5
JE T M5 IR (JC Eu 1 5% %; Xu et al., 2002; Wang et
al., 2006) A —3 . BRI IL, %5 SO0 = iE 4R X s A AN i)
BEAL RTINS R Hi5E (Wyllie, 1977; XBEARZE, 1996),
T T2 T s . 2% PR ) % SO & A A PR
fit (Si0,<63%) £ i EL A X Sr/Y {H (28.72~35.1) fil
La/Yb(6.97~7.97){f . & HREE(Y=15.9~18.7 pg/g,
Yb=1.57~1.97 pg/g)fiw, N HAK R IEA R A
B0 A A Rl b, T 2 A X Y A 4 A A b
TEIX . BeAh, BT 78 Sr-Nd [ Z 4 (& 7)L4
S & 48 LILE H1 LREE HY4REIE, %5 SOIRH0 X i A
ANTT RE R VR A K M e TR Y B T IR A 1Y 45
4545 SO Z LA A R 5 R AR R (<63%) FF i =
Nb/Ta {H(16.4~16.7; Sun and Mcdonough, 1989), &
££ LILE. LREE Hl 5 i Nb-Ta-Ti fU4RAE, 80140
U8 F 32 A0 v e AR 3 AR = 0 2A A R g, i AS S
OIB fil MORB i i i J5 X (Hawkesworth, 1993;
Turner et al., 1996). W T % P LA A HA
# Rb/Sr {H(0.14~0.36). k= H1#i + 5T % (MREE)H
S RE, R XN %R & & s B U S A
PEl Hu 12 (Nelson, 1992; Turner et al., 1996; Schiano et
al., 2004; Coban et al., 2019), A2 & MINAKE
LML (Ge et al., 2002), I, & A REHEE 4L K. Sr,
Ba fll Rb, HHEAWE ML REE, HFSE 1 Th &
12 (Green and Fallon, 1998)., % B KVETIY T &
45 Th 1 LREE, H Th £k K5 iE#, Rb. Ba,
U il Pb j2 Ui A% 5 i )T 2 (Hochstaedter et al.,
2001; Kessel et al., 2005), i % SZ AR Z A A Bow
W] 5 5409 LILE. LREE. Rb, Ba, U fil Pb JTZ, LI
KR X8 v 1) Ba/La(32.9~44.9) {8 4% i Th/Nb (&
(1.03~1.33)HRAE, Sz 07 i i V8 X % 1 32 i AR A
Pl 7 | W ORI A7 R N R AV (B
(Hawkesworth, 1993; Pearce and Peate, 1995; Kessel

et al., 2005). T 4AFA R B B BT A A & 4 o bR g
LAY & B, L% oG 2 A R B 5T AR, HE
SET A s TR b MO 5 AR TR RO A A AR R
T 43 s ml AT LIRS BB 5T AR 40 A 0K (Liu et al,
2011), PR, 2 SR B 0 2 A A TR T 320
IR R AR SEAR A 5 4 B 25 A P M 5 o 0
il CEd A R P O A . M KA R
R 3 B 45 i

53 HMEES

A 13 SOIR e g A h - R R A A B A
U-Pb 4EfR2EMF T 45 R BN, I X et i AN 21T A
)@ T 5 A (130~120 Ma; Mitchell, 1993; Shi
et al., 2008), i A% I B T 1k & 42 (180~165 Ma;
Yang et al., 2012b; Liu et al., 2016a, 2016b), Ff{t [
SR -5 A ig 455 (180~165 Ma; Yang et al.,
2012b; Liu et al., 2016a, 2016b)AHRT R , X g4 A
FEIME A HE— PR R B, % SR e S TR o
SEAR(SSZ) AUt S, T 4 i PG 08 ) D4 L bk £ s
FETLFEPEMOR)ALN F, A/ E i Kb il
(I ERI (Liu et al., 2016b). 5 k& ik A7 3 LA SSZ #Y
¥ (Liu et al., 2010a; Niu et al., 2017), HIE W T4
AT VYK i 10 2 2 A e e (AR AR, 2014) M LE,
B -4 111 ik e 8 2 1T R I AS J2 7 B 1) A 5 A e
FRTREAE [, R T SO Ak DA S A X
(R BIFFE R 1 R (URAZH R e R ), 4 ) AR 350 25 SR
B AT R AN 2 T T e S PN R R i A e Y R
HE, PR, 4 b P e gk BT A SR BV AL B L T
L 1 L PR A g A T A %

JUAS L, IF 95 T B I ERHMK R 1T DLk 2%
BT R RS A PR E LY A, G, AR
(Indawgyi Lake)tE 2 s AR S 45 A U-Pb 4Rk
2974 184 Ma(URBIZH K & R A8 dE), H IR EM: 2
Bk 5 8 SO — B (B SE, 2018), RUIE
SR s i) VY g A i 5 B0 22 95 W e A AR i o T ED
ZH WA R AR B R X, IR E FEEL
JRCHR = RO A (B Y6 TR S, 2001; Shii et al., 2003,
2008, 2014), J& FREEM vhd FEASACAR O WL £ 4
(Shi et al., 2003, 2008), >k [ 353 £ H )45 A U-Pb 4
i 235 L R AR T8 09 AR A L, — 2 2 A AR i
(175~160 Ma)5 % SR 45 55 At — 3% (18] 8; Shi et
al., 2008; Yui et al., 2013; FBEL5E, 2014), KL, BAEL
W X g s AR A 2 e A i R M b2 2% SRV
T —r . LR AMIHE XA S U-Pb A
AL, AR E A =4 175~130 Ma, ~120 Ma
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F45%

F190~70 Ma([& 8), HIFIFAEE A1 4FI%
e AR PR AR AR B A s [E] (Shi et al.,

VA prRES
2003, 2008;

i 158, 2008; Qi et al., 2013; Yui et al., 2013; £
B4, 2014; SERFRFAIGKRIA, 2018), HLE ZA0HEE
DE| 70 Ma iAETETESCAR IR b E . eAb, %

1o} St I P AR o5 P A I 4 50 T XA
wonitie [ ] IR R TN AT ) Ar-Ar AR A IESE (~150 Ma,

T Banmeaz| 1] | m=m 135 Ma. 124 Ma F1 97 Ma), JZ i T Z A A 56

oL wp s {5 FEAE R VE T (Qi et al., 2013; Shi et al., 2014). 4

ML SR [ T (135~124 Ma) Bl F AT AL (Qi et
4t al., 2013), W5/ X AEFER Rt A BRAN op /R A .

Al AR YR TE AR 55 S AR e 2 v & B R

| HERR 2T 7, FEBR AL R b R A S A

0 . FIERE (] 9), T H EAMK Ce/Yb {HFRE 5 AT FI

60 100 140 180 220 260
4 H (Ma) ZRE TR Z A AR — B 9d), M ZA

BAER R B B A AR R K @ Shi et al. (2008, 2003) . Qi et al.
(2013). Yui et al. (2013).

B8 AREMBEY XEESEPEAERITILE
Fig.8 Histogram of U-Pb zircon ages of the Pakkan

Ivi] = K By IR 8 35 9 ) 6 20 I o Ay DA R 3 [ P
BT R BT A KB B 2 A A (Gill et al., 2004), 16
A2 X 1 s 0 A 2 2 - A I R 2
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Fig.9 Discrimination diagrams of tectonic settings for the Myitkyina samples
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54 ZHAHZENH

IEANRT IS, 2 SO XA A IR T 4
B2 A P b 1) 3 A3 L, T A B A 5 R B,
B A 2 BE Y M RO 5 7 IE M AR T AR M
Sy RERRE, Ry B R 0y B A T A IR R Sk B
1250 ‘C(Liu et al., 2011), TREER, &&= BEHmE
ORGSR e A R o A T G D e
REATTHR . FRATIA AT X LA 5 A b 5 44 0] fig
5 2 ) PE S ER 40 11 kL 22 T MOR B g 25 T 1
TRV SIS AR I o b e L 1 St Rt A 5 A SR A
A G, BIFER i 2% SOV B ik 2
b XoF Y 0 SR T IR Z, DA S M A ke S % 1 RS
HiWE B J72%; i 130~115 Ma 5 it e 43 355 19 B AR
A5 BUE AR (B 1), RIS 25 SR SE B AR ]
W i 2 1 2 K A= A8 AE A % (Zhang et al., 2018; Dong
et al., 2019). VA MY K 2BV IZ 3)
BREERE I, DT 51 A PEFE A A BT B B X I &R
Serypish, 5uRIEr, 5 op i 28 SO e il iz 3l
Wos sk, M iz g il i 22 Ak n] g 2 5 | &M o
R P A Il 2 W B, 5 O Rl ) 1 3 A ik
FEFR A3 i, 77 A B A SRR AR BT w4 A Bl
W, 51K A A B E R, TR T 5
WS R L A A . b, e T3k
A o R v 93 0 5 DR A T 1 R P R A A
H, kT AR, I B 00 R i #4E F DL
DA AR R A A — Uk AR A s AR AR B AE L
MAHCHE XS A Y 130~124 Ma 1 128 i s A0
(Qi et al., 2013; Shi et al., 2014),
55 KiMEEY

LA ERY], B SRR st s BORTEIE BN [H]
55 R PN R B BE S T — S VT e e A T
B2, HAFE A AL AR W0 0 2200 . A BiCHE XY
TEFC A w3 AR Tk R 35 3R 1 T B e A i B
B U-Pb 4R H~70 Ma(/BRL4E, 2014), FBH% L
TRVEAE AL /D 12 70 Ma ik RCH . B4 AT
FERR, PEAMI T A AL R 2] 100 Ma &
25584 T (Zhu et al., 2009), HAb, MEL -
e L S SRR O S, R SRR R e
[i) BH J 2L b R R O T R - A KA R
(Zhang et al., 2018; Dong et al., 2019); ™ & Z Y2,
Jit e b B e v A AR AR AR 5 R AE T 7 R B
WAV R A (Xie et al., 2016), QLAY
AR R O 205 VR AR R BT PN ) SRR A

JERCIE R W, LR i B g v A - BB A4
1 S SR S 10 77 A S % SR 9 A o R 7 1) AR 5 42
b fE PR A5 2R o R, Rl s e b, SR
T REIF AN 2 75 96 e S BIE 2 ) — RV b AR R ST P 1Y
P J0E T S AT B 0 A — 2y, T REAX
Y 2 VU 4 3t RS it B 2 TRDE A, DNET 4 Ll bk
MOR Bl s IR U CE, B S i i) £
AT BE AL T SO - e 5 R AT 4 3 4R (Yang et al.,
2012b). Mz, ERE L ik AT AQ 2 i AU B 4
Bk AP —ar .

6 4

(1) T VKA 4 ) %% S0 1l DX R ) s — 4 R P
R FUAE A, ERERZ A 130 Ma, Hoh—414
BT HIAEIS 2 140 Ma, K578 XN 727 20
AN

(2) % 3B — K s A B 5 s (Na,O+K,0>
5%) . K,0(>3.0%) . ALO;(>15%)H1 TiOH(<1.0%) (455
fE, JB T LKA A, JURM Sr-Nd [A) i 3 4 ik
B AR 5 T S2 A0 i AR S A B 1 A el e 1Y
oL, JF 280 B0 ) R RE ERER BT 1Y 23 B 45
1 A%

(3) B SARH H X B AR T AR
MEREE, SR e Fe R R B e sl L, 51 &
Wom ) L, RS h RS Entks
A1 L b e )35 30 R 7 0

(4) B SIREEIFAEHE L W~ P R R T (1 R
HE, 1T 2B R TV I B A G Y

Bt B b % TR 04 R E A Kyaing Sein #
I, % XA KF Hnin Min Soe. Me Me Aung #= Aung
Naing Thu =1x% )7, AR ¥ B A% % F &5 RAF
R T ARBe . BAR A FTR R A B A B
RE R EARR T XA REAR R 4
W 8h, #4 U-Pb 2 F 0K F2 FEHFREFRSR
FRSPTEAER AW Bh, —IF R m Al sbsh, 3FF &
WAL T A A G R E L)

5 2% X #k (References):

SRTFRE, KL 2018, Zifa 35 AR i A MLA-ICP-MSH i
JCEU-POAERY : xR B 2. Y62 506 4
BT, 38(6): 1896-1903.

oA, XELE, ©OFFy, B RE, FIER, ZEE3C 1996.
FHETT Hb DX e L) ke 5 3 LR, AL, 10(2):



564 Atetod s Ko B

F45%

137-148.

BIRT, A4, TG, ok, 2008. e oW 0 o
KA AR S Rk fb 2E . A A cE R, 24(11):
2524-2536.

BUNEE, Teh, 430, &%, 2017. L HE RS
A EIBFFE IR, HEIETE, 63(6): 1587-1601.

ZEWRAE, IS, X, ZEAFUE, BRIEZ, A, B
J. 2000. 74 BHA AR X BUR A R A i
S 1. A A E IR AR AR sk ik,
29(6): 513-520.

ZEpRAE, FATOSC, X, 2R, BRIEZ, T, B
. 2001, 74 BHA AR R X R A R A i
S M. P e E MISe-NAFI 2 R L%, HERTL~F,
30(1): 57-65.

AR, LS, RNEL, 2R, PhEL PRIEZE. 1999. H:
AREE L TR A B A RN M R Ak A R
B2 4R, 44(18): 1992-1998.

XU, XPMEEL, Z5HkAE. 1996, FHITCP-MSHERIN E A A1 FE
s EIA0A R I JE R . HbERIL A, 25(6): 552-558.

58T, 3o, K, 2555, Ehlers C. 1999. Kl
Ly H AR AR A AR S v A S5 b R 1) 1 R L
. A A 2FR, 15(3): 379-395.

A, mAE, SRPERE, BPRAER. 2014, 46 fa) fE RO AL A
U-POAF ##5 T JFXof 590 R B2 i AT opely T AR 08 Bl il 24
FA AR, 30(8): 2279-2286.

&1, REoT, B, KRB, INER, BEE. 2008, i
) 35 28 T 1 B AR R R 19 #  U-POATE % 5 HETR 47 32
2. Bk, 53(24): 3104-3114.

MG, 30T, Xdh, T, 2001, 4if & i £ i e
S AN A X LA 1 A 2R . A AR,
17(3): 483-490.

T, M7, AE24R, MR, XIsEE, AUE. 2012
2 i) v b B 408 DX 3t BT K] 4 BRI AR B 4 3
1. HEHLR, 39(4): 912-922.

T, ZET, FITH. 2003, ETE K-G0 H X 80X R
AR e R S Y B R S 5 A AR
HERTE AT, A A%, 19(1): 61-70.

B, RO, RS, ke, melig, ELE, F4
SR, WRAKEN. 2018. Zif %5 S A7 b DX b e O
AT AR AT T B o 7 . iR fk A,
47(6): 612-626.

R, XMERE, s, kg, TN, M4, X/
B, 2014, MESEMEGE—FLHRE. A%
2, 30(2): 293-325.

B, REA, B, BREEZE. 2011, & F Shoshonite
A RIS ST, 57(2): 216-217.

Acharyya S K. 2007. Collisional emplacement history of the
Naga-Andaman ophiolites and the position of the
eastern Indian suture. Journal of Asian Earth Sciences,
29(2): 229-242.

Andersen T. 2002. Correction of common lead in U-Pb
analyses that do not report **Pb. Chemical Geology,
192(1): 59-79.

Benito R, Lopez-Ruiz J, Cebria J M, Hertogen J, Doblas M,
Oyarzun R and Demaiffe D. 1999. Sr and O isotope
constraints on source and crustal contamination in the
high-K calc-alkaline and shoshonitic Neogene volcanic
rocks of SE Spain. Lithos, 46(4): 773-802.

Bitencourt M F and Nardi L S. 2004. The role of xenoliths
and flow segregation in the genesis and evolution of the
Paleoproterozoic Itapema Granite, a crustally derived
magma of shoshonitic affinity from southern Brazil.
Lithos, 73(1-2): 1-19.

Chauvel C, Lewin E, Carpentier M, Arndt N T and Marini J
C. 2008. Role of recycled oceanic basalt and sediment
in generating the Hf-Nd mantle array. Nature Geoscience,
1(1): 64-67.

Chen J L, Xu J F, Wang B D and Kang Z Q. 2010.
Geochemical comparison of Paleogene high-Mg potassic
volcanic rocks in Sanjiang area and interior Tibetan
Plateau: Compositional difference of the mantle sources.
Acta Petrologica Sinica, 26(6): 1856—-1870.

Chen J L, Zhao W X, Xu J F, Wang B D and Kang Z Q. 2012.
Geochemistry of Miocene trachytes in Bugasi, Lhasa
block, Tibetan Plateau: Mixing products between
mantle- and crust-derived melts? Gondwana Research,
21(1): 112—-122.

Chung SL,Chu M F, Zhang Y Q, Xie Y W,LoCH, Lee T Y,
Lan C Y, Li X H, Zhang Q and Wang Y Z. 2005.
Tibetan tectonic evolution inferred from spatial and
temporal variations in post-collisional magmatism.
Earth-Science Reviews, 68(3—4): 173-196.

Coban H, Karsli O, Caran S and Yilmaz K. 2019. What
processes control the genesis of absarokite to shoshonite-
banakite series in an intracontinental setting, as revealed
by geochemical and Sr-Nd-Pb isotope data of Karadak
Stratovolcano in Central Anatolia, Turkey. Lithos, 324:
609—-625.

Conceicao R V and Green D H. 2004. Derivation of potassic
(shoshonitic) magmas by decompression melting of
phlogopite+pargasite lherzolite. Lithos, 72(3): 209-229.

Defant M J and Drummond M S. 1993. Mount St Helens:



% 3 HA

KIEHE ARAEXMFAZHBZREAREARERMHERX 565

Potential example of the partial melting of the subducted
lithosphere in a volcanic arc. Geology, 21(6): 547-550.

Di Battistini G, Montanini A, Vernia L, Venturelli G and
Tonarini S. 2001. Petrology of melilite-bearing rocks
from the Montefiascone Volcanic Complex (Roman
Magmatic Province): New insights into the ultrapotassic
volcanism of Central Italy. Lithos, 59(1): 1-24.

Ding L, Kapp P, Zhong D L and Deng W M. 2003. Cenozoic
volcanism in Tibet: Evidence for a transition from
oceanic to continental subduction. Journal of Petrology,
44(10): 1833-1865.

Dong X H, Peng T P, Fan W M, Zhao G C, Zhang J Y, Liu B
B, Gao J F, Peng B X, Liang X R, Zeng W and Chen L
L. 2019. Origin and tectonic implications of Early
Cretaceous high- and low-Mg series rocks and mafic
enclaves in the Bomi-Chayu Fold Belt, SE Tibet. Lithos,
334-335: 102-116.

Duchesne J C, Berza T, Liégeois J P and Vander A J. 1998.
Shoshonitic liquid line of descent from diorite to
granite: The Late Precambrian post-collisional Tismana
pluton (South Carpathians, Romania). Lithos, 45(1):
281-303.

Enami M, Ko Z W, Win A and Tsuboi M. 2012. Eclogite
from the Kumon range, Myanmar: Petrology and tectonic
implications. Gondwana Research, 21(2-3): 548-558.

Foley S and Peccerillo A. 1992. Potassic and ultrapotassic
magmas and their origin. Lithos, 28(3—6): 181-185.

Franz H B, Kim S T, Farquhar J, Day J M D, Economos R C,
McKeegan K D, Schmitt A K, Irving A J, Hoek J and
Dottin J. 2014. Isotopic links between atmospheric
chemistry and the deep sulphur cycle on Mars. Nature,
508(7496): 364-375.

Gao Y F, Hou Z Q, Kamber B S, Wei R H, Meng X J and
Zhao R S. 2007. Lamproitic rocks from a continental
collision zone: Evidence for recycling of subducted
Tethyan oceanic sediments in the mantle beneath
southern Tibet. Journal of Petrology, 48(4): 729-752.

Gardiner N J, Robb L J, Morley C K, Searle M P, Cawood P
A, Whitehouse M J, Kirkland C L, Roberts N M W and
Myint T A. 2016. The tectonic and metallogenic
framework of Myanmar: A Tethyan mineral system.
Ore Geology Reviews, 79: 26—45.

Ge X Y, Li X H, Chen Z G and Li W P. 2002. Geochemistry
and petrogenesis of Jurassic high Sr/low Y granitoids in
eastern China: Constrains on crustal thickness. Chinese
Science Bulletin, 47(11): 962-968.

Gill R C O, Aparicio A, El Azzouzi M, Hernandez J,
Thirlwall M F, Bourgois J and Marriner G F. 2004.
Depleted arc volcanism in the Alboran Sea and
shoshonitic volcanism in Morocco: Geochemical and
isotopic constraints on Neogene tectonic processes.
Lithos, 78(4): 363-388.

Green D H and Falloon T J. 1998. Pyrolite: A Ringwood
concept and its current expression // Jackson I. The
Earth’s Mantle: Structure, Composition and Evolution.
Cambridge, UK: Cambridge University Press: 311-378.

Guo Z F, Wilson M, Zhang M L, Cheng Z H and Zhang L H.
2013. Post-collisional, K-rich mafic magmatism in
south Tibet: Constraints on Indian slab-to-wedge
transport processes and plateau uplift. Contributions to
Mineralogy and Petrology, 165(6): 1311-1340.

Harris P G and Middlemost E A K. 1970. The evolution of
kimberlites. Lithos, 3(1): 77-88.

Hawkesworth C. 1993. Mantle and slab contribution in arc
magmas. Annual Review of Earth and Planetary Sciences,
21: 175-204.

Hebert R, Guilmette C, Dostal J, Bezard R, Lesage G,
Bédard E and Wang C. 2014. Miocene post-collisional
shoshonites and their crustal xenoliths, Yarlung Zangbo
Suture Zone southern Tibet: Geodynamic implications.
Gondwana Research, 25(3): 1263-1271.

Hochstaedter A, Gill J, Peters R, Broughton P, Holden P and
Taylor B. 2001. Across-arc geochemical trends in the
Izu-Bonin arc: Contributions from the subducting slab.
Geochemistry, Geophysics, Geosystems, 2: 1525-2027.

Hoskin P W O and Schaltegger U. 2003. The composition of
zircon and igneous and metamorphic petrogenesis. Reviews
in Mineralogy and Geochemistry, 53(1): 27-62.

Huang F, Chen J L, Xu J F, Wang B D and Li J. 2015.
Os-Nd-Sr isotopes in Miocene ultrapotassic rocks of
southern Tibet: Partial melting of a pyroxenite-bearing
lithospheric mantle? Geochimica et Cosmochimica Acta,
163: 279-298.

Huang W and Wyllie P. 1981. Phase relationships of S-type
Granite with H,O to 35 kbar: Muscovite granite from
Harney Peak, South Dakota. Journal of Geophysical
Research, 861: 10515-10529.

Huang X L, Niu YL, Xu Y G, Chen L L and Yang Q J. 2010.
Mineralogical and geochemical constraints on the
petrogenesis  of  post-collisional  potassic  and

ultrapotassic rocks from Western Yunnan, SW China.

Journal of Petrology, 51(8): 1617-1654.



566 Atetod s Ko B

F45%

Iddings J P. 1895. Absarokite-shoshonite-banakite series.
Journal of Geology, 3: 935-959.

JiwQ, WuFY, Chung SL, Wang X C,LiuCZ, LiQL,
Liu Z C, Liu X C and Wang J G 2016. Eocene
Neo-Tethyan slab breakoff constrained by 45 Ma

oceanic island basalt-type magmatism in southern Tibet.

Geology, 44(4): 283-286.

Jiang Y H, Jiang S Y, Ling H F, Zhou X R, Rui X J and Yang
W Z. 2002. Petrology and geochemistry of shoshonitic
plutons from the western Kunlun orogenic belt,
Xinjiang, northwestern China: Implications for granitoid
geneses. Lithos, 63(3—4): 165-187.

Johannes W and Holtz F. 1990. Formation and composition
of H,O-undersaturated granitic melts // Ashworth J R
and Brown M. High-temperature Metamorphism and
Crustal Anatexis. Springer Netherlands, Dordrecht:
87-104.

Kessel R, Schmidt M W, Ulmer P and Pettke T. 2005. Trace
element signature of subduction-zone fluids, melts and
supercritical liquids at 120-180 km depth. Nature,
437(7059): 724-727.

LiJ X, Fan W M, Zhang L Y, Ding L, Sun Y L, Peng T P,
Cai F L, Guan Q Y and Sein K. 2019. Subduction of
Indian continental lithosphere constrained by Eocene-
Oligocene magmatism in northern Myanmar. Lithos,
348: 12-22.

LiJ X, Fan W M, Zhang L Y, Peng T P, Sun Y L, Ding L,
Cai F L and Sein K. 2020. Prolonged Neo-Tethyan
magmatic arc in Myanmar: Evidence from geochemistry
and Sr-Nd-Hf isotopes of Cretaceous mafic-felsic
intrusions in the Banmauk-Kawlin area. International
Journal of Earth Sciences, 109(2): 649—-668.

LiJ X, Zhang L Y, Fan W M, Ding L, Sun Y L, Peng T P, Li
G M and Sein K. 2018. Mesozoic-Cenozoic tectonic
evolution and metallogeny in Myanmar: Evidence from

U-Pb Re-Os

geochronology. Ore Geology Reviews, 102: 829—-845.

zircon/cassiterite and molybdenite

Li X H. 2000. Cretaceous magmatism and lithospheric
extension in Southeast China. Journal of Asian Earth
Sciences, 18(3): 293-305.

Liang Q, Jing H and Gregoire D C. 2000. Determination of
trace elements in granites by inductively coupled
plasma mass spectrometry. Talanta, 51(3): 507-513.

Liu C Z, Chung S L, Wu F Y, Zhang C, Xu Y, Wang J G,
Chen Y and Guo S. 2016a. Tethyan suturing in Southeast

Asia: Zircon U-Pb and Hf-O isotopic constraints from

Myanmar ophiolites. Geology, 44(4): 311-318.

LiuCZ,WuFY, Chung S L and Zhao Z D. 2011. Fragments
of hot and metasomatized mantle lithosphere in Middle
Miocene ultrapotassic lavas, southern Tibet. Geology,
39(10): 923-926.

Liu CZ, Wu FY, Wilde S A, Yu L J and Li J L. 2010a.
Anorthitic plagioclase and pargasitic amphibole in mantle
peridotites from the Yungbwa ophiolite (southwestern
Tibetan Plateau) formed by hydrous melt metasomatism.
Lithos, 114(3-4): 413-422.

Liu C Z, Zhang C, Xu Y, Wang J G, Chen Y, Guo S, Wu F Y
and Sein K. 2016b. Petrology and geochemistry of
mantle peridotites from the Kalaymyo and Myitkyina
ophiolites (Myanmar): Implications for tectonic settings.
Lithos, 264: 495-508.

Liu D, Zhao Z D, Zhu D C, Niu Y L, DePaolo D J, Harrison
TM, Mo X X, Dong G C, Zhou S, Sun C G, Zhang Z C
and Liu J L. 2014. Postcollisional potassic and
ultrapotassic rocks in southern Tibet: Mantle and
crustal origins in response to India-Asia collision and
convergence. Geochimica et Cosmochimica Acta, 143:
207-231.

Liu D L, Shi R D, Ding L, Huang Q S, Zhang X R, Yue Y H
and Zhang L Y. 2017. Zircon U-Pb age and Hf isotopic
compositions of Mesozoic granitoids in southern
Qiangtang, Tibet: Implications for the subduction of the
Bangong-Nujiang Tethyan Ocean. Gondwana Research,
41: 157-172.

LiuY S, Gao S, Hu Z C, Gao C G, Zong K Q and Wang D B.
2010b. Continental and oceanic crust recycling-induced
melt-peridotite interactions in the Trans-North China
orogen: U-Pb dating, Hf isotopes and trace elements in
Zlrcons from mantle xenoliths. Journal of Petrology,
51(1-2): 537-571.

LiuY S, Hu Z C, Zong K Q, Gao C G, Gao S, Xu J A and
Chen H H. 2010c. Reappraisement and refinement of
zircon U-Pb isotope and trace element analyses by
LA-ICP-MS. Chinese Science Bulletin, 55(15): 1535-1546.

Lu Y J, Kerrich R, McCuaig T C, Li Z X, Hart C J R,
Cawood P A, Hou Z Q, Bagas L, Cliff J, Belousova E A
and Tang S H. 2013. Geochemical, Sr-Nd-Pb, and
zircon Hf-O isotopic compositions of Eocene-Oligocene
shoshonitic and potassic adakite-like felsic intrusions in
Western Yunnan, SW China: Petrogenesis and tectonic
implications. Journal of Petrology, 54(7): 1309—1348.

Ludwig K R. 2003. ISOPLOT 3.0: A Geochronological



% 3 HA

KIEHE ARAEXMFAZHBZREAREARERMHERX 567

Toolkit for Microsoft Excel. California: Berkeley
Geochronology Center Special Publication.

Miller C, Schuster R, Klotzli U, Frank W and Purtscheller F.
1999. Post-collisional potassic and ultrapotassic magmatism
in SW Tibet: Geochemical and Sr-Nd-Pb-O isotopic
constraints
petrogenesis. Journal of Petrology, 40(9): 1399—-1424.

Mitchell A. 2018. Mogok metamorphic belt // Mitchell A.

Geological Belts, Plate Boundaries, and Mineral

for mantle source characteristics and

Deposits in Myanmar. Elsevier, Amsterdam: 201-251.
Mitchell A, Chung SL, Oo T, Lin T H and Hung C H. 2012.
U-Pb ages in

metamorphic events and the closure of a neo-Tethys

Zircon Myanmar: Magmatic-
ocean? Journal of Asian Earth Sciences, 56: 1-23.
Mitchell A H G. 1993. Cretaceous-Cenozoic tectonic events
in the western Myanmar (Burma)-Assam region. Journal

of the Geological Society, 150: 1089-1102.

Mitchell A H G, Htay M T, Htun K M, Win M N, Oo T and
Hlaing T. 2007. Rock relationships in the Mogok
metamorphic belt, Tatkon to Mandalay, central Myanmar.
Journal of Asian Earth Sciences, 29(5): 891-910.

Morrison G W. 1980. Characteristics and tectonic setting of
the shoshonite rock association. Lithos, 13(1): 97-108.

Nelson D R. 1992. Isotopic characteristics of potassic rocks:
Evidence for the involvement of subducted sediments
in magma genesis. Lithos, 28(3): 403-420.

Niu X L, Liu F, Yang J S, Yildirim D, Xu Z Q, Feng G Y,
Xiong F H and Kyaing S. 2017. Kalaymyo peridotite
massif in the Indo-Myanmar ranges (Western Myanmar):
Its mineralogy and petrology. Acta Geologica Sinica
(English Edition), 91(S1): 24-25.

O’Hara M and Yoder H. 1967. Formation and fractionation
of basic magmas at high pressures. Scottish Journal of
Geology, 3: 67-117.

Patino D A E and Johnston A D. 1991. Phase equilibria and
melt productivity in the pelitic system: Implications for
the origin of peraluminous granitoids and aluminous
granulites. Contributions to Mineralogy and Petrology,
107(2): 202-218.

Pearce J A and Peate D W. 1995. Tectonic inplications of the
composition of volcanic arc magmas. Annual Review of
Earth and Planetary Sciences, 23: 251-285.

Qi M, Xiang H, Zhong Z Q, Qiu H N, Wang H, Sun X L and
Xu B. 2013. “Ar/*°Ar geochronology constraints on the
formation age of Myanmar jadeitite. Lithos, 162:
107-114.

Schiano P, Clocchiatti R, Ottolini L and Sbrana A. 2004. The
relationship between potassic, calc-alkaline and Na-alkaline
magmatism in South Italy volcanoes: A melt inclusion
approach. Earth and Planetary Science Letters, 220(1-2):
121-137.

Searle M P, Morley C K, Waters D J, Gardiner N J, Kyi H U,
Nu T T and Robb L J. 2017. Tectonic and metamorphic
evolution of the Mogok Metamorphic and Jade Mines
belts and ophiolitic terranes of Burma (Myanmar) //
Barber A J, Zaw K and Crow M J. Myanmar: Geology,
Resources and Tectonics. Geological Society, London,
Special Publications: 261-293.

Searle M P, Noble S R, Cottle J] M, Waters D J, Mitchell A H
G, Hlaing T and Horstwood M S A. 2007. Tectonic
evolution of the Mogok metamorphic belt, Burma
(Myanmar) constrained by U-Th-Pb dating of metamorphic
and magmatic rocks. Tectonics, 26(3): 1237-1321.

Shi G H, Cui WY, Cao S M, Jiang N, Jian P, Liu D Y, Miao
L C and Chu B B. 2008. Ion microprobe zircon U-Pb
age and geochemistry of the Myanmar jadeitite.
Journal of the Geological Society, 165: 221-234.

Shi G H, Cui WY, Tropper P, Wang C Q, Shu G M and Yu H
X. 2003. The petrology of a complex sodic and
sodic-calcic amphibole association and its implications
for the metasomatic processes in the jadeitite area in
northwestern Myanmar, formerly Burma. Contributions
to Mineralogy and Petrology, 145(3): 355-376.

ShiGH,Lei WY,HeHY,Ng YN, LiuY, Liu Y X, Yuan Y,
Kang Z J and Xie G. 2014. Superimposed tectono-
metamorphic episodes of Jurassic and Eocene age in
the jadeite uplift, Myanmar, as revealed by “°Ar/*’Ar
dating. Gondwana Research, 26(2): 464—474.

Skjerlie K P and Johnston A D. 1993. Fluid-absent melting
behavior of an F-rich tonalitic gneiss at mid-crustal
pressures: Implications for the generation of anorogenic
granites. Journal of Petrology, 34(4): 785-815.

Skjerlie K P and Johnston A D. 1996. Vapour-absent melting
from 10 to 20 kbar of crustal rocks that contain
multiple hydrous phases: Implications for anatexis in
the deep to very deep continental crust and active
continental margins. Journal of Petrology, 37(3): 661-691.

Sun S S and Mcdonough W F. 1989. Chemical and isotopic
systematics of oceanic basalts: Implications for mantle
composition and processes. Geological Society, London,
Special Publications, 42(1): 313-345.

Turner S, Arnaud N, Liu J, Rogers N, Hawkesworth C,



568 Atetod s Ko B

F45%

Harris N, Kelley S, VanCalsteren P and Deng W. 1996.
Post-collision, shoshonitic volcanism on the Tibetan
plateau: Implications for convective thinning of the
lithosphere and the source of ocean island basalts.
Journal of Petrology, 37(1): 45-71.

Wang Q, Li X H, Jia X H, Wyman D, Tang G J, Li Z X, Ma
L, Yang Y H, Jiang Z Q and Gou G N. 2012. Late Early
Cretaceous adakitic granitoids and associated magnesian
and potassium-rich mafic enclaves and dikes in the
Tunchang-Fengmu area, Hainan Province (South China):
Partial melting of lower crust and mantle, and magma
hybridization. Chemical Geology, 328: 222-243.

Wang Q, Wyman D A, Xu J F, Zhao Z H, Jian P, Xiong X L,
Bao Z W, Li C F and Bai Z H. 2006. Petrogenesis of
Cretaceous adakitic and shoshonitic igneous rocks in
the Luzong area, Anhui Province (eastern China):
Implications for geodynamics and Cu-Au mineralization.
Lithos, 89(3—4): 424-446.

Wiedenbeck M, Hanchar J M, Peck W H, Sylvester P, Valley
J, Whitehouse M, Kronz A, Morishita Y, Nasdala L,
Fiebig J, Franchi I, Girard J P, Greenwood R C, Hinton
R, Kita N, Mason P R D, Norman M, Ogasawara M,
Piccoli R, Rhede D, Satoh H, Schulz-Dobrick B, Skar
O, Spicuzza M J, Terada K, Tindle A, Togashi S,
Vennemann T, Xie Q and Zheng Y F. 2004. Further
characterisation of the 91500 zircon crystal. Geostandards
and Geoanalytical Research, 28(1): 9-39.

Williams H M, Turner S P, Pearce J A, Kelley S P and Harris
N B W. 2004. Nature of the source regions for post-
collisional, potassic magmatism in southern and northern
Tibet from geochemical variations and inverse trace element
modelling. Journal of Petrology, 45(3): 555-607.

Wood D A. 1980. The application of a Th-Hf-Ta diagram to
problems of tectonomagmatic classification and to
establishing the nature of crustal contamination of
basaltic lavas of the British Tertiary Volcanic Province.
Earth and Planetary Science Letters, 50(1): 11-30.

Wyllie P J. 1977. Crustal anatexis: An experimental review.
Tectonophysics, 43(1): 41-71.

Xie J C, Zhu D C, Dong G C, Zhao Z D, Wang Q and Mo X
X. 2016. Linking the Tengchong Terrane in SW Yunnan
with the Lhasa Terrane in southern Tibet through
magmatic correlation. Gondwana Research, 39: 217-229.

Xu J F, Shinjo R, Defant M J, Wang Q and Rapp R P. 2002.
Origin of Mesozoic adakitic intrusive rocks in the Ningzhen
area of east China: Partial melting of delaminated lower
continental crust? Geology, 30(12): 1111-1114.

Yang J H, Sun J F, Zhang M, Wu F Y and Wilde S A. 2012a.
Petrogenesis of silica-saturated and silica-undersaturated
syenites in the northern North China Craton related to
post-collisional and intraplate extension. Chemical
Geology, 328: 149-167.

Yang J S, Xu Z Q, Duan X D, Li J, Xiong F H, Liu Z, Cai Z
H and Li H Q. 2012b. Discovery of a Jurassic SSZ
ophiolite in the Myitkyina region of Myanmar. Acta
Petrologica Sinica, 28(6): 1710-1730.

Yui T F, Fukoyama M, lizuka Y, Wu C M, Wu T W, LiouJ G
and Grove M. 2013. Is Myanmar jadeitite of Jurassic
age? A result from incompletely recrystallized inherited
zircon. Lithos, 160: 268-282.

Zhang J Y, Peng T P, Fan W M, Zhao G C, Dong X H, Gao J
F, Peng B X, Wei C, Xia X P, Chen L L and Liang X Q.
2018. Petrogenesis of the Early Cretaceous granitoids
and its mafic enclaves in the Northern Tengchong
Terrane, southern margin of the Tibetan Plateau and its
tectonic implications. Lithos, 318-319: 283-298.

Zhao Z D, Mo X X, Dilek Y, Niu Y L, DePaolo D J,
Robinson P, Zhu D C, Sun C G, Dong G C, Zhou S, Luo
Z H and Hou Z Q. 2009. Geochemical and Sr-Nd-Pb-O
isotopic compositions of the post-collisional ultrapotassic
magmatism in SW Tibet: Petrogenesis and implications
for India intra-continental subduction beneath southern
Tibet. Lithos, 113(1-2): 190-212.

Zhu D C, Mo X X, Niu Y L, Zhao Z D, Wang L Q, Liu Y S
and Wu F Y. 2009. Geochemical investigation of Early
Cretaceous igneous rocks along an east-west traverse
throughout the central Lhasa Terrane, Tibet. Chemical
Geology, 268(3—4): 298-312.



% 3 A KIEHE ARAEXMFAZHBZREAREARERMHERX 569

Petrogenesis of the Early Cretaceous Shoshonitic Rocks
in Myitkina of Myanmar and its Tectonic Implications
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Abstract: Myanmar is located in the east of the Himalaya orogenic zone and proximal to the Eastern Syntaxis.
Voluminous late Mesozoic-Cenozoic magmatic rocks developed in Myanmar, which are the products of the Himalaya
orogeny. The origin and tectonic regime of these igneous rocks are critical for the understanding of the geodynamic
evolution of the Neo-Tethys and the tectonic correlation of the different terranes in between Myanmar and Tibetan
Plateau. However, little attention has been paid to these igneous rocks, particularly for those in Myitkyina of Myanmar.
In this study, a suite of shoshonitic rocks were first recognized, which are characterized by high SiO, (58.92%-63.73%),
total alkali (Na,O+K,0=7.94%-10.14%), K,O (3.88%—6.14%), and K,0/Na,O ratios (>1) together with the strong
enrichment of LILE and LREE and depletion of Nb, Ta and Ti. LA-ICP-MS zircon U-Pb dating results show that they
were emplaced at ~130 Ma. The above signatures coupled with their depleted Sr-Nd isotopic compositions, low Sr/Y
and La/YDb ratios, and high Y and Yb contents indicate that the Myitkyina shoshonitic rocks were derived from partial
melting of the enriched, phlogopite-bearing lithospheric mantle metasomatized by the subduction-related fluids/melts.
Combined with other geological data, we propose that the Myitkyna early Cretaceous shoshonitic rocks were generated
in an oceanic arc in response to the slab rollback or breakoff. It is thus noted that the Myitkyina Tethyan Ocean was not
closed before ~130 Ma, and the southern continuation of the Bangonghu-Nujiang Meso-Tethys was an important component
of the Neo-Tethys.

Keywords: Early Cretaceous; shoshonitic rocks; enriched lithospheric mantle; oceanic arc; Myitkyina



