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Fig. 1 Geological structure sketch map in the central part of the Sangjiang( means three rivers; Jinsha River, Lancang River and

Nujiang River) area, western Yunnan; (a) Geological structure sketch map in the south section of the Sangjiang area ( after

Yunnan Institute of Geological Surveyo; (b) Geological map of Changning—Menglian structural belt (after Li Wencang et al. ,
2010&) ; (c¢) Geological map of Fengqing area (after Yunnan Institute of Geological Surveym)
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Fig. 2 The field and microphotographs for mylonited biotite monzogranites in Qingtoushan area, Western Yunnan
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(a) Field outcrop photo of mylonitized biotite monzonitic granite; (b) field outcrop photo of biotite monzonitic primary mylonite; (c¢) plagioclase in

mylonitized biotite monzonitic granite retains the characteristics of proto hypidiomorphic plate, slightly lenticular, eyeball shaped, plastic fine-

grained, recrystallized felsic minerals, biotite around the broken spots in semi-directional—directional directional distribution; (d) In the biotite

monzonite granitic primary mylonite, biotite inclusions with good idiomorphic features can be found in quartz plaques; plagioclase with metamorphic

semi—idiomorphic plate; residual features of original magma fabric, fine granulation phenomenon at the edge of plaques, and the aggregated debris

surrounding the plaques in flow and stripe shape can be seen. Qtz—quartz; Pl—plagioclase ; Bt—Dbiotite
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Fig. 3 Cathodoluminescences (CL) images and U-Pb Dating points of typical zircons from

Qingtoushan granite, Fengqing area, western Yunnan
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Fig. 4 U-Pb concordia diagram of the zircons from mylonited biotite monzogranite
in Qingtoushan area, Fengging Western Yunnan
5 -
(a) T (®
40 3 : T
- 4
oo i CES 3] -
30 o S 4 °
Q 2 3a 5: )
20 “ st T 0 5B R 5
6 \ 7\ 8 \ o \ 4 T BRI F 51
10
1=
&8 (3 AR5
0 6 \ |7 \ 8| \ g ! \ 10 1 \ 0 | | | |
0 20 40 60 80 100 40 50 60 82
ANOR 8i0,(%)
Bl 5 PGk i IX BB 7 Ak M s R AE R Q'—ANOR 432 I A1l 8i0,—K, 0 &l fi
Fig. 5 The Q'—ANOR and SiO,—K,O diagram of the mylonited biotite monzogranite
in Qingtoushan area,Fengqing, Western Yunnan
4.1 FERX K, O PEfigE e (18] Sb) 46 b o i il 22 v 7 e 060 ol

A HTIIRSE R L 2, 7E Q —ANOR 7326
Pl (] 5a) KUK Sk I BER A LR = K AE
PR TR A AR R D, 5 B AP K
TEELER—8, Si0, FE N 67.83% ~70.85%,
S 69.35%, ALO, & iR, fE 13.44% ~
14.05% , -3} 13.65% , CaO il MgO 5 7
553510 1.77% F1 1.93% , Na,O & & °H 2.27% ~
2.60%, K,0 & & Bl 3.61% ~ 4.80%,
Na,0/K,0 {5 ¥/ F 1, 4 0.51 ~0.63, 7£ Si0,—

H X B TR s 541 (Rickwood , 1989) , #H1fU
FIFEE A/NCK {H7E 1. 07~1.25 ZJa],FH# K 1. 18,
A/NKEEIRT 1(H 1.47~1.78) , 30 1 58
ERARHE, C. L P. W, ARIES ) h 1 1 BN 45
Fe=1.19~3.2(F¥2.54) , HKF 1%, LiBEA
¥ di, 5 S BAE K A 2l ( Dong Guochen et al. |
2013) .
4.2 HmEITEMRETE

Hk I BER AL T RAE R A R FOnE A
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FR2HEHASIUMXERAZ_KEREEETE (%) MEMBLITE (x107°) D HHE
Table 2 Analysis date of major elements ( %) , trace elements and race earth elements ( x10™°) contents
in the biotite monzogranites in Qingtoushan area,Fengqing, Yunnan
Fefh4i's | PM009-1-1 | PM009-3-1 | PMO009-8-1 | PM009-11-1 || FEf#i'5 | PMO009-1-1 | PM009-3-1 | PM009-8-1 | PM009-11-1
BERCAEE | BaTK | EERAE | EEREL BERAE | BakK | BRait | EkEk
HAAR Bz k piasit BRTK Bok HAKFR Bk i) Bz k Bz k

T BER A T i Ak BEB A T Ak
Si0, 67.83 69. 40 69. 30 70. 85 Ta 1.59 1.31 1.41 1.75
TiO, 0. 60 0. 60 0.62 0.47 Pb 32.5 26.9 31.2 53.9
AL O, 14.05 13.44 13. 61 13.50 Th 20.2 24.7 29.7 26.5
Fe, 04 1.99 1.54 2.00 1.63 U 6.77 5.13 4. 86 7.92
FeO 2.18 2.70 2.50 1. 80 Y 36.3 19.0 22.3 42.3
MnO 0.05 0.03 0.05 0.06 La 37.2 40.0 51.0 38.9
MgO 2.29 2.04 2.01 1.38 Ce 74.4 85.5 105 80.9
Ca0 2.21 1.19 1. 80 1. 89 Pr 9.37 10. 1 12.9 10. 1
Na, O 2.33 2.60 2.27 2.44 Nd 36.5 38.4 49.7 38.5
K,0 3.76 4.16 3.61 4.80 Sm 7.23 7.04 9.15 8.22
P,04 0.26 0.16 0.18 0.14 Eu 1.15 0.91 1.22 0.94
H,0" 1. 16 1.18 1.01 0.49 Gd 6.59 5.91 7.67 7.65
Bede 2.34 1.94 1.58 0.83 Th 1.16 0.85 1.10 1.41
JEvi] 99. 88 99. 81 99.53 99.78 Dy 7.16 4.40 5.42 8.57
Na, O+ K,0 6.09 6.76 5.88 7.24 Ho 1.39 0.76 0. 89 1.59
A/NK 1.78 1.53 1.78 1.47 Er 4.03 2.14 2.36 4.49
A/NCK 1.18 1.23 1.25 1.07 Tm 0.59 0.27 0.28 0.62
Se 12.4 12.9 10.3 9.15 Yb 3.72 1.78 1.59 3.73
Cr 77.2 78.5 80.7 67.1 Lu 0.55 0.29 0.22 0.55

Co 12.2 14.2 10. 4 10. 4 SREE 227.34 217.46 270. 81 248.48
Ni 20.9 23.0 22.6 14.8 LREE/HREE 2.70 5.14 5.48 2.50
Cu 15.8 53.7 19.6 16. 1 SEu 0.50 0.42 0.43 0.36
Zn 45.0 23.2 54.4 48.0 8Ce 0.94 1.00 0.96 0.96
Rb 223 209 212 263 La/Sm 5.14 5.69 5.57 4.73
Sr 121 105 126 110 (La/Sm) 3.24 3.58 3.51 2.98
Zr 195 186 224 170 (Gd/Yb) 1.43 2.68 3.90 1. 66
Nb 16.8 18.0 16.9 16.8 (La/Lu) y 7.01 14. 48 24.20 7.35
Ba 786 757 772 630 Sr/Y 3.35 5.50 5.67 2.60
Hf 9.22 11.3 14.6 16.6 Rb/Sr 1.84 1.99 1.68 2.39

T+ Y REE 7E 217. 46 x107°~270. 81x10°° SEH{H Ky
241.02x10™°, LREE #HX} & %, HREE A%} 41, —
HLAE R 2. 50~5. 48, FEH 0 R BRI B A ArifE
FRBC A T BT AT AR 34 2 3 B S A R AR
(Bl 6a) , BRI 3 5 G eAE 5 A R (=
B SR, 2003®; = HE A H A A e, 20089,
20169) ; 454 Fi 1 TCZEBRML A H o Ak it 20 A =X
AUEH, (La/Yb)  H6.73~21. 64 F&E+ 0%
Sy SRR B T R M I R (La/Sm)
AT 2.98~3. 58, M LR /TR E(Gd/Yb)
9 1.43~3.90, B EM 0K BRI A Y 6Eu A
0.36~0.50, .78 Eu HA W 217 55 Rk, 5Ce =
0.94~1.00,F50.97,

TERRETC 2R BRI v (18T 6b) L4 FFRE S it £k

TEAARL, 55115 1 46 54 A IR B B o3 B AL ( =/
LT A 000 ) M B M KB TR A LR
Rb F1 K,Zr Sr Ba B/~ 5%, Sr Fl Ba B &g £ 535
7R T 25 SR X B AR B HE A R TN A B8 AR
) RIASE S 5. (B HE TG v AR 5 2 A, 3k 1
Sk HE S EARMET 9. 22x107° ~ 16, 6x107°, B 1 1
15, Zr/HE (EAIR(10. 24~21.15)

5 Wig

5.1 FLWEREEEHA

PRk B R 3R AR B ek 5 R R
25 M AT BB A S5 X I v 4K B AR 4 TR B
AT KBRS TAE, JF B WA R T — A vl
HEMY LA-ICP-MS % 7 U-Pb 4E #2455 Hennig %%
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&l 6 WVE K L X B A LR = K AE A7 E T BB A AR E (a) (P% Boynton, 984)
FIE TG R MR (b) #E Sun et al. , 1989)

Fig. 6 Chlondrite-normalized REE patterns(a) (fter Boynton, 1984 ) and primitive mantle-normalized patterns(b)

(after Sun et al. , 1989) of mylonited biotite monzogranites in Qingtoushan area,Fengqing, Western Yunnan

(2009) 7EIE VAL 5 A A LA um I A5 230 Ma #5447 U-
Pb 4Ei#% ; Dong Guochen 45 (2013,2017) ZE w1 b
M~ A6 X 7 R ARk S G U-Pb S8 4R 45 14 203
Ma, 25 K] 1 BT — K A A R A 235 Ma;
Dong Guochen %5 (2013) FlsZ2 k45 ( 2006) 7E XK
M DX/ SHAS T 231 Ma 230 Ma &3 R AAERE I
FEIG 7T R AR AR AL B I A 252 Ma, B2
B AE (2014 ) 765 Hb X A B K A 5 5 s T
236 Ma 8547 U-Ph 4E A8, 2= B 44 T £ [ ©9@
FEIR ARGV AR 2 P R AS K A5 A U-Pb 4R (E,
TNFE I 7 b DX ARV BB HpoRLRE 2 5 — K AE B A P U
BT U-Pb 4E I8 231. 6 ~238. 7 Ma; 761 1 H R /1
Hi DX St 2 2R Ml KR AR 1Y 3 1 B A B 0 AR
228 Ma 230 Ma238. 5 Ma FMIACEIAERE A, ] i
et & 7R M X AL X TN KA R A 256Ma 14 2K
TRTARRE s 70 B 128 10 IX B9 — K AL B 5 TR i3 8] T 229
Ma P AAE Y TR V8 V1 e BN [R] b X A8 i A B
FIAELS By 217 ~233 Ma( EfiZE,2014) , I 5
St vt = o AL A 2 SRR B A R R
216 Ma F1 228 Ma ( Wang Changming et al. , 2015) ,
LA (2012) XA [a) 3 X I 7 46 B A B s A
U-Pb JEFS T 45 9 203 ~227Ma,,

S BT R 55 3k 1L b X BE R L B s K AE
B EAT T VR4S LA-ICP-MS 5 4 M 4E T4E, %
SERE S K2 DRSS, BAA TH W IR 5 5641
B Th/U (B3>0, 1, R 8080 0 38 D B 47, %
ATINARSE S B 3k S5 I PR ) 85 A U-Ph AR i

K 213 Ma, iZAF 1% B AR SR AL i) B8 I AR A0 1% Bk
ARG, H, TR B Sk LR AL R s KAk
B TR AR M 213 Ma, M =S it TR AT A
INHIN &2,

MR KRB R, BRI IR X
PRBUBE I K (H ARV | R b 5 i e 2 4 b A i T
225 HFRIE ARy 210~235 Ma,

5.2 ERBEXSHAEMIERE

EH M 4 HFFES Y Ca0 5 Na,0 T iE#
fiX,P,0, &M 0.14 ~0.26, K,0/Na,0 {H ¥ KT
1.5, 1.59~1. 97 405t FIFE £ (A/NCK) 24 1. 07 ~
125, F3(H M 1. 18, Kl B4 FHedk ¢ kK 1.19
~3.2(F14 2.54) ,Rb/Sr>0. 9, KIS BIAE 5 2
FRAE, [RIA 35 3k LG B 25 RTI VA6 5 25 1 Bk 27
FRIEY 7R Ze HETi ()90 5% A1 Rb 'Th U FHXT &
4, 5 MR FEIR AL (< %A A L) (Harris et al. , 1986;
Bea et al. , 2011) , —EHF5XH NN S BIAE K = U
X =5 Ry AR S i R AR R T A S AR TR A TR X
(Brown, 2013) . %R Fi4E i # Rb/Ba il Rb/Sr i
AR Ak B8 B4 S b LR XCRRAE, B, BT R Rb—
Sr—Ba F 4t LU AE 8 2 I8 X 5 43 ( Sylvester, 1998) .
7£ Rb/Ba—Rb/Sr Kt (K 7a) o, 53k 11 BERR A1k
BA TR A 4 RS 2ERIE AT £ IX

Chappell F1 White ( 1992) A4 Ca0/Na,O {H &
FIBIAE B4 A IR IXBY 4 1) — A~ B EL 48 AR, Patino
Douce Fil Johnson ( 1991) i i 52 58 45 7, 1€ 54 A H
Ca0/Na,O {H 3 Z J5 X R R 0 & &=
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Fig. 7 Rb/Ba—Rb/Sr(a)and Ca0/Na,0— Al,0,/TiO,(b) diagrams of granites

in Qingtoushan area, Fengqing, Western Yunnan (after Sylvester,1998)
Be— KA W47 578 (S #8441 T Bethanga 514 ; Mo— AT /R B 447 8 LU H Y Moschumand] 54 ; Vy— P 8 LA H Y Vysoky—Kamen 54 ;
Sh— 5 ThHr HfE 3 11171 H (19 ShisgaPangma 5 4
Be—Bethanga rocks in the Lachlan fold belt of Australia; Mo—Moschumandl rocks in the alpine orogenic belt; Vy—The Vysoky—Kamen rocks

in the Hercynian orogenic belt; Sh— The Shisga Pangma rocks in the Himalayan orogenic belt

P, FoRHC A BRI A A BB AR AR R
Ca0/Na,O [H—/NT 0.3 & RHS A TR - BT
J& P A AR B CaO/Na, O [ — MK T 0.3, %
1 4E X %A ) CaO/Na,O fH M 0.46 ~0.95, KT
0.3, )@ )8 & 7" E M 6 i} . 78 CaO/Na,0—
ALO,/TiO, Elff#H (18 7b) &5 4 FERER 75 A
WEAEVRIX %45 9 5 F A Rb/Sr e AE ] W 4 25
VA, Rk AL AR R T2 £
i R AR T

R T v A8 B 25 T B 4 1 1 S B 9 A7 AR
AN, XTE S RS (1989) N H Tk 8 T
AR R AL 5 2, 2 B T — o o R R 0 B
53 AR (2018) TA M I V8 48 i) 7 28 AR il Tty
Y BB T I 9 335 L0 R il R e R R e ) 3 A
TR B I V8 A6 5 08 BT il i ) R 8%, 6]
41 Dong Guochen %5 (2013) FIFL 2 %555 (2012) N
I 7848 b 5 T BT i il 88 55 s [ e o 7 46 B B, J
48 J5 46 5 7, 32 3k °F 58 (2006 ) 1 Hennig 4%
(2009) TA A i ¥ 78 5 5 T R T BT il 42 B 30—l
T3 RS 1 PREE 5 10 M55 (2014 ) 38 o Hh Bk Ak 7 ¢
IS5 6 X B 1 15 S A IRV AL 5 A AT BRIE T
Hh—B = ot AR T P B S A 1 (R R B B

456 DSl b, T BB TR St—Yb 0 1 (1A
8) , I ALK 4 50% ~ 60% F5 5 5. 75 Ay WLHI AR Sr

1600
o &S HHE
i data in this paper
e &/
1200/ I & ollecting data
5
% 800
5]
400
o
0
0 2 8 10

4 6
Yb(x10°)

Pl 8 Il v AL b 4 119 Se—Yb [l fiff (3K, 2006)
Fig. 8 Sr—Yb diagram of Lingcang granite
(after Zhang Qi, 2006& )

I — Srfi Yb BUERG 5 1T —1 Sr A Yb BUAE B A5 I —7 Sr
¥ Yb BUAE R A IV—1% Sr 3 Yb BUAE R A V—AEHAK Sr 5 Yb
BRI

I —high Sr lower Yb type granites; Il —lower Sr lower Yb type
granites ; [l —high Sr high Yb type granites; [V— lower Sr high Yb
type granites; V—very lower St high Yb type granites

B Yb BUAE B # X (W R R ) |, 25% ~35% 5 S TE A
1% Sr AR Yb BUAE G X (B Shi R |, 2 5% ~10%

RS TEARAG Sr & Yb BUAE R A X (RSB HY) (=
T4 H 5 E A B, 2008, 2013, 2015, 2016; L& %,
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Fig. 9 Rb—(Y+Nb) discrimination diagram of Qingtoushan
granite in Fengqing area, Western Yunnan ( after Pearce,
1996)

WPG—HR AL 7 ; ORG— VR AE 1 2 s VAG—IE IRAE 5
S-COLG—[RIFlE 4L i 7 ; Post-COLG— /i Rl AL 4
WPG—Within plate granite; ORG—ocean ridge granite; VAG—
volcanic arc granite ; S-COLG—syn-collisional granite; Post-COLG—

post-collisional granite

2011) , KIS (2006) A FEIA by filf 18 B B 23 Hh
UK Sr I Yb BUAE <) 25, Tl V8 76 b A R p Rt i
mnBI7E A Sr i Yb BUAE R A X, BRI 5 E R
RV AE 5 75 AH — B RRAE , T BT 5 e 1] e Ji2
By B, BRI T IS B B (5KTHE, 2008) . Liegeois 45
(1998) WFFEHE | Rl 8 5 [ BEE 48 8 2504 28 RN F2 4lf
{8 & 2 Bk LR &S FOX — i B i vt 1L ad A
AR I 1 o A PR S 52 0T, M g T R P
U Mg e AR R mE T B X A R
{2, (bS8 Rl AR B (IR IS, 2007) I ie
e AT BLEREE BR - B ) R AR A 34,
VR X AT FRBL A AR (I Sr AR Yb 1) — AN &
AR St Yb B —— I A TN A (I Sr 5 Yb
) A Ak, VR DX R B /N, 8 7 T 3 1132 3l e Al
s —— R B A

ke TR AL X A 3 B, 5
TE 54 5 i v A A I R AL AR R B R s T —
e, £ Rb—(Y+Nb) #a)3t P15 0 51 (& v 95 A5
AL B 25 DX (1B 9) , HLAT BH I [ Al 9 A6 i i
FEAE ; 256 X Bl BT 75 57 SR AR R, , 283 55
J R AL AR T B T — i iE R TR A A
2 M P AR L ) il PR 3 R e A o B
H.z F 4 T £ B @@ e I e A i A TR P R Bl %

Ab A RITE R R A, AR s B B AR L AE R
HEMRNE R AR, 5 S M hib ik s =8
A 5 R A6 5 A 1E 42— A 52 Y A R T Ak
THE [ 8 0 Sy oy R £ B g s i A A 28 45 R A s
(X474 ,2020d )
5.3 HIREX

KWILISE, B T—f oW — i 2
HAERREL——24) Frit e AN T iR
057 (R4 1985, 1992, 19965 XI| 7 1% 45 1993
2002 ; 5L H 4 4F ) 20065 B0 K 3%, 1998 ¥k 4 AL 45,
2003) , UTAESR, 75 B AE HiL T E A B @ 1 WU R
X PR IR AR B v AR5 T 801 Ma Ay L5 4F
W A5G T R E R4 810 ~ 830 Ma 244 F 4k
W7 (Li Xianhua et al. , 2008) AN H FABAEE &
(VK7 , 2 I Bl 25 2 3 JE W ( Rodinia ) #8 2% K fili fif
A, SR B pg AR 20 R I O % B0 Uh R AR B 0 v
F (RS 2012, 2545 2017 ) o WFGEEATT SUAH
Uk AE B T — i 7 2 Al PR R AR AR g
JRZ4 %, U Wang Baodi 25 (2013a,b) 765§ 7T T i [X.
KIN 454 ~439 Ma HE MR A, TA L4 (2016) 78
A= L HE X AR H 24 468 Ma (19 O U 86k va i
e 2N, XIS (2017 ) 78X B AT TS ] 11X
KAESEE AT U-Ph 4EI 0 471 Ma A9 40 5 3 S B HG
A RS (2020) 7E XU - 1 X A5 434 ~ 437
Ma BH A IN 5 25 B 48 Hi T 08 5 B2 ® (2020 ) 76 B 1
A1 BT L1 b DXARAR AR o o R A I 480. 2 Ma,
X — R GNEE FE B B 7 — e 3% P A e Rl AR
MO T HIERMTES, ol IR R AR
SRR Y SR AT AR A b ST A A
FEIE A TR B 3T 235 0% A0 b T a5 ot R A
TR Tk 2 [R5 R AT 04, By R B 0T 5 X o
PRIV 1) A AR P T A 2 7 T] — S R b vh 5 B
(), A2 % 2 T A 0 i 7R (X RE R 45, 2017 ; 2R 4%
2017; FARBAE,2018) . B T—d S Fr e iiE &
TR AR AR I PR IR Rl AR A i —
WG ot A AR AR ITONT o i 96 5 5 I T B e — 5
R—R =St EREEC R =S a5
F L ¥ AE B B (E R BB AR, 2018 X T AE,
2019), G XEBER, BET—REFE_SL
AR— R = B T A IRl 1 oo ) ol 48 71 SR e 46 o e
(280~245 Ma) ; ' =&t iF A F2 6l 45 B B (245 ~
235 Ma) ; H—H = &t filf 18 ) 3 1L B B (235~ 210
Ma) ; ZJ5 i AMRRKBL( ~ 198 Ma) , EZHIH
TURRE Ge i NLIR A AR I
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RIS 5 DU (X 427482017, 2020¢ 5 F R 5 4
2018) .

EHEETE RACK A TS £ A U-Pb 4
213 Ma f{3R B T—dliEFE A 5, Bli—R w4 5
15 LU FH 45 AR ) ) el e e B B A s 1) Pl b
EH NN E KA A T R B T — a7 VF A
Je i L r B S0 R A 2 e 1) 7 ) (R R A
2018) , Ry B T —da 3% ¥ DIl A $5 ) e R A 46 4
HBETARAREARTE . T2 S AR Y ) — AR A
PETE 198 ~196 Ma Z 0], Z AW 5 1 2 25 &
T DX 353 b I 9] T D VA TS 30 V9 ) 3T
HFBCA TR W 854 U-Pb 4E 18 196.7 Ma,
198. 1 Ma HA —ZhE, TR CREG AL T —IkH
IR BPANEE S ROBE | S8R A A e A e AL
YER, TS BT —@miEVE A oG 5 M1 15 et 8%
JE e A5 5 () BT UIVE A G . DI b2t ] g
2 IH Ay ST (0l S %) e R A 3 S J S Al —
Ja i BB, A R A2 B AR a0A B
BT 5 3% 1148 B A B A7 UK B e BT (i e 2%
2015; F RAESE,2017 ;2408 ,2021) , 577 M 58
Sk AR A v PR B B (B B 248 ,2019)

6 %5ie

(1) 3k 1AL M A A R 2 AR 2135 Ma
(MSWD=3.4,n=14) , RW AL BT M — S it
MEAERT A & 20, & H TG R A 28 9k BLY
TR AR R B 5 RIEARE AL B 2 AR PN AE B 25 DU T
JRERPE A AE 5%, T AR 2 i B L AL K A 14
A7 1 B RS B FLA

(2) # 3k I A6 5 2 A R BT K Na,0/K, 0, &
AL O, MY 48 B s BRAS B P R4, o Ze HETi 1Y
T 5% F1 Rb Th U AHX) & 5 , H AR 5T IR A8 <) 7
RHE o8 b b rh—{IK IR BE T BRRLA A — A TN A
FHBORS T 408 5 R IE w4

(3) F kWAL X A A R T B T —d i VA
B 2 )5 M B R S i L ] R o R A B B, S
7N I BT LS A B R B R R R AR
Frsk IR BT, A BE AR R BY B, 213 Ma Al g R B
T 2 TR T P S R 1 LA P2 R
PERFAR 2R

Bigt . 2 A M TR A e K PR R R T
e TERANEH B TASOMHE S TR 2Rz
B TR — I Fn R B
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Age and geochemical characteristics of Qingtoushan granite
in Fengqing area, Western Yunnan

——Transition evidences for collision convergence to extension of the Paleo-Tethys Ocean

TIAN Sumei' >, LIU Junping" ? FAN Zhenhua® , BAO Jiafeng" | SUN Baidong1> ,
YU Saiying" >, WU Jialin" , ZHU Xunzao" , SONG Domghu"’
1) Yunnan Institute of Geological Survey, Kunming, 650216;
2) Key Laboratory of Sanjiang Metallogeny and Resources Exploration and Utilization, MNR, Kunming, 650051
3) Institute of Geology and Mineral Resources of Shandong Province, Jinan, 250100;
4) Yunnan Institute of Land and Resources Planning and Design, Kunming, 650216

Objectives: Geologists at home and abroad have done a lot of research on the evolution of the Paleo-Tethyan
ocean in the Changning—Menglian suture zone, but there is still lack of precise chronological constraints on the end
time of post-collisional orogeny after its closure. We study the emplacement age, genetic type and material source of
Qingtoushan granite, located in the northern part of Lincang magmatic arc, in Fengqing area, western Yunnan
Province, so as to constrain the post collisional orogeny after the closure of Changning—Menglian ocean basin.

Methods: Combined with the results of 1 : 50000 and 1 : 250000 Regional Geological and Mineral Survey
Projects in recent years, we studied the petrology, geochemistry and LA-ICP-MS zircon U-Pb dating of mylonitized
biotite monzogranite exposed in the Qingtoushan area, providing evidences for the tectonic evolution of the
Changning—Menglian suture zone.

Results: The LA-ICP-MS zircon U-Pb dating of the Qingtoushan granite yields a magma crystallization age of
213 £ 5 Ma (MSWD = 3.4, n= 14), which is attribute to characteristics of typical oscillatory zoning, and Th/U
ratios greater than 0. 2. The granite belongs to peraluminous high-K calc-alkaline series, with low Na,0/K,O ratio,
rich in Al,O,, and the average Al saturation index A/NCK is 1.18. The REE distribution curves have the
characteristics of right deviation LREE enrichment, weak depletion on HREE , and obviously negative anomacies of
Eu (6Eu = 0.36~0.50). The granites are enriched in lithophile elements Rb, K; and are depleted in the high
field strength elements, such as Zr. In the Rb—( Y+Nb) discrimination diagrams of trace elements, the projection
points fall into the post-COLG, which have the characteristics of obviously transformed to intraplate granite.

Conclusions; The crystallization age of 213+5 Ma indicates that the Qingtoushan granite was formed in the
Late Triassic rather than the Permian. It is the youngest acid magma with the dual properties of post-collisional
granite and intraplate granite discovered in the Lincang magmatic arc so far, suggesting that the Changning—
Menglian suture zone should have entered the intracontinental extension stage, and the tectonic environment at that
time should have changed from compressional collision to extensional one. This age may provide constraints on the
end of post-collisional orogeny after the closure of Changning—Menglian Paleo-Tethys ocean.

Keywords: zircon U-Pb dating; geochemistry; Changning—Menglian suture zone; arc—continent collision ;
Qingtoushan granite ; Fengqing, western Yunnan
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