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Table 2 Analysis results of major(w;/ %) and trace
elements(w,/10™°)in the Haobula rock mass

FE YQ-1 YQ-2 YQ-3 YQ-4
o —k —k BBk BT
“ Vi AsE KA RKERAE ZKRIERS
Si0, 70. 01 65.31 66.99 75.50
Tio, 0.48 0.75 0.72 0.12

Al,0, 15.18 16.05 15.39 13.41
Fe, 05 3.03 4.12 3.86 1.28
FeO 2.32 3.33 2.66 0.843
MnO 0.07 0.08 0.08 0.04
MgO 0.78 1.27 1.00 0.37
Ca0 1.83 2.69 2.54 1.68
Na, 0 3.42 3.72 3.84 3.72
K,0 4.63 4.48 3.95 3.36
P,05 0.18 0.23 0.18 0.05
LOI 0.50 0. 66 0.77 0.36
Total 99. 83 98.99 99. 02 99. 80
DI 83.19 76. 60 78.91 88.27
SI 6.69 9.59 8.13 4.33
AR 2.34 2.32 2.50 2.76
A/NK 1.43 1.46 1.45 1.38
A/CNK 1.09 1.01 1.01 1.05
A/MF 5.98 4.29 4.17 9.67
Mg* 0.44 0.47 0.51 0.52
Li 13.6 12.3 14.0 6.96
Be 1.63 2.00 2.41 1.75
Se 4.64 6.73 6.31 1.83
Cr 7.12 6.52 19.02 4.32
Ni 2.52 8.57 3.52 11.35
Ti 3321 5002 4770 761
Ga 19.55 20.97 20. 45 16. 86
Rb 137. 64 134.27 150. 34 67.06
Sr 314.90 518.90 420.76 327.33
Y 10. 74 16.78 19.89 4.24
Zr 210.54 332.63 266. 38 145. 68
Nb 8.73 12.35 13.74 2.22
cd 0.05 0.10 0.14 0.04
In 0.11 0.12 0.09 0.05
Cs 1.21 0.85 1.06 0.73
Ba 918.7 1465.0 958.6 747.7
Hf 4.51 7.83 6.91 3.79
Ta 0.88 0.87 1.91 0.26
A\ 12.06 11.43 8.95 7.11
Tl 0.94 1.00 0.98 0.50
Pb 21.40 19.74 19.58 17.07
Th 9.48 13.07 11.96 5.62
U 0.93 1.44 1.88 0.95
La 58.13 77.67 54.17 38.65
Ce 107.2 142.8 103.0 69.8
Pr 10. 89 14.97 11. 46 7.12
Nd 33.97 48.10 38.99 23.44
Sm 4.26 6.69 6.16 2.73
Eu 1.18 1.78 1.43 0.90
Gd 4.50 7.22 6.35 2.68
Th 0.51 0.79 0.79 0.27
Dy 2.53 4.04 4.51 1.16
Ho 0.42 0. 66 0.76 0.17
Er 1.44 2.19 2.39 0. 60
Tm 0.22 0.33 0.39 0.07
Yb 1.22 2.03 2.43 0.45
Lu 0.21 0.33 0.38 0.08
SREE 226. 67 309. 61 233.23 148. 10
LREE 215.61 292.01 215.23 142. 61
HREE 11.06 17. 60 18. 00 5.48
LREE/HREE 19.5 16.59 11.96 26.01
La/Yb 34.06 27.39 15.98 60. 98
SEu 0.82 0.78 0.70 1.01
5Ce 1.04 1.03 1.01 1.03

il AE XA (O B FEES IR A (A B
Chappell (1999 ) | Bk & Ak 4 (2004 ) | #7 41 B8 %
(2021) 225 (2025) TA Ny, TR £ 5 8, 4B
BIA T TR S A A BRI M BUAE G 2 R R
3 Sy 1R T TAE A2, AN RV AE B
W) B Al B R AE L3R 3,

M BUE G 7 2 = Tl s a i i, i b R
N B 37 B R ™ H A R EL b 3 BRASE/ DN R B 25
T AP At g m e R AE | B P A HERR M4
b A AT BE MR, BE AL P Sio, B E R, F
69.45% ,A/CNK {7 1. 01 ~ 1. 09, 55 S BRI 1E X ‘&
A/CNK>1. 1% AHH4F . Whalen %5 (1987) AR, # 4
Ga/Al {H A Zr Ce i 0] LIARLIX 50 A BUAE 7
FEAL R 10 000 Ga/Al {H-Y8 2. 44 2y SEX & E R
238.8x10°°, Ce “F-HJ &0 105. 7x10°° ML T A Y
FER0 % R BR{E (10 000 Ga/Al=2. 6, Zr=250x10"°,
Ce=148x10"°); 7 (Na,0+K,0)-10 000 Ga/Al fll
Nb-10 000 Ga/Al & fi# , B¢ B8 A K50 5 1
1A S AUFT M BRI IX S (B 8) o AT SCE HERR S AU
M HAE B 7, A Na,O0 & &3 K F 3. 2%,
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AEARL, R W i A b A AR R T R A

1 RUAE b 7™t R B 2 R 58 1 RO Rfi-
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b B 1 BIAE B 5 2 R S oM EREs | K vEf b
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R A AR AR, T R T B B, EUE b A TR
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PRAE LA Ry Ak T ity — i il 45 390 5 25 Al 4 10
BB, [l 9 $ EI 45 5 W d- AR i (A Ak - () il 43 B
KLRASE
6.2 HIKZHHEMAR

SRR 0 I 5 X A 21 W 98— i SR
IE SR T I TEAE 20 B, B8 1 TR A A R TR
SR v (WA ( Gao et al. , 2011) . iZesk s
R ALz oA 2 5 A G RO e s A
TR BIAE R A A, HIE AR T 500~ 462 Ma Z i)
OREZREE, 2006; B £5255, 2010; FEAESE, 2011; 5K
HIREE, 2012) , BEAM, Z XA A& B T K& [ Al
- S S BUAE R AR, FOE ARG 474 ~ 404 Ma
(RAKEE, 2005; W HESE, 2005; M 4 2% 5%,
2008) , ZHILFI/R WA IR HITC ZH &, X
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Fig. 6 AR-Si0,(a, Wright, 1969), TAS(b, Middlemost, 1994) , A/NK —A/CNK(c, Maniar and Piccoli, 1989) and

K,0-Si0,(d, Middlemost, 1985) geochemical diagrams in Haobula Pluton
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Fig. 7 Chondrite-normalized REE diagram(a) and primitive mantle-normalized trace elements spider web diagram(b) (standardized

values according to Sun and McDonough, 1989)
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Table 3 Mineral and chemical composition characteristics of various types of granite

L] 15 S &l AR M %
KEmy Y25 ARARKRZ KABHLE  ARKE KAZRA6 BB AR RS R KA
J—— R Mg/Fe fHM, Bt My/Fe fHIR, RATHE IR, 7 s
R 1 R 12 R FEHCF R it SRt
AL R ) WEAT AT AT A A AT YA ERINA BRI A
S WERRA ) BRERDT . BRERET (<0 1%) BERERD . - N
Rz W) o A R k™ 720N
k7] e I WA AR E R HAH L
w(Si0,) /% 53~76 65~79 60~ 80 54~73
w(Na,0) /% >3.2 L IWN >2.8 >3.2
w(K,0)/w(Na,0) <1 — AR — R
A/CNK <l.1 >1.1 L WN <1.2
13 NV SR N
4 b
12
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A A
10 _
2o S
Q € ;58
3 ]l):— o
o
M
AN 1 l 1
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10000 w(Ga)/w(Al) 10000 w(Ga)/w(Al)

K 8 AR A (K,0+Na,0) -Ga/Al Fl Nb—Ga/ Al [Elf# (JIEEIHE Whalen et al. , 1987)
Fig. 8 (K,0 +Na,0)~-Ga/Al and Nb—Ga/Al of Haobula pluton ( base map according to Whalen et al. , 1987)

A, 55 bty A AR B A 7 BT R 4 b B 5 SR s e
Vi) Py — o Al 48 19 1 B0 57 (4 RS, 1996 5K
B, 2007) MW .

RVFEF (2014) TERFFT X PO MRS 75 A 1A B
REABENEA , FES A 45 AR IR 335 Ma,iZA A B
A B3R v U A b ER A2 JE v B R R T
ST AR B, AN RV AR (2014) 6
P 7R A et SO B 22 7 T D — B AR o )
il AL A P ) i PR B AR AR Bt G BT R 4 3
(A, DX i =2 3 — 25 B UE 4l DA SZ RF 76 12 B 30
FETERG R T H5E

Tr2r LAF (2008) $2 4, AR LR - S0EHLIX, A
AP 20 (ST B T U IR I AR B AR 2 - R R
A PR ] 2 XA A AT BR A P A
BT, M2 T R A, LR BT R Y L RS R A

iR,

KRBT T AR 20 (324 Ma) S AR R AR i
T4 et IR b B g % i — i 4R S B B, S5
ST X P A {8 A st (335 Ma) B 25 Bl e A
KA R (R, 2014) DARIEHLA dbiliHIX K
T B 20 R A R S W UE BE (AR 4, 2006,
2008 ; BXPFEHESE ) 2006; Yang et al. , 2007) , N Ni%
DX IR AE WA o 72 25 B N Bl R B B, BE T I,
AT Wi O B 2 A et Ak T i — o lf )5
W (TR R ) BB
7 45

(1) GrARhra Rl K ALK A MR A KA
B 5 2B, S = B AS E ER T R A, Sio, B il
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Fig.9 Nb-Y diagram of Haobula pluton ( base map according

to Pearce et al. , 1984)

65.31% ~75.50% , 408 ( K,0+Na,0) &5 R 7.
77% ,K,0/Na,0 {i}y 0. 90% ~ 1. 35% , AL,0, &N
13.41%~16.05%,

(2) RH LA-ICP-MS MA3E5 1 U-Pb 453 AL
SEHIE A 324, 0+1. 1 Ma, 2 BIEF A 7 AR LS & T 5
At

(3) WA R SO M e i 2 AE L Ak T i - B
R4 5 1) ( M 5EHG )52 ) BB

i R B B w20 45 AR B 44
R R A S TAE SRR RIS R B L FARA
BHFHHERFRAT ALHREZRELE
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