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Petrogenesis and implications of the Dupangling compound granite in southern Hunan
Province, China; Constraints from mineralogical chemistry, zircon U-Pb age, geochemistry
and Nd-Hf isotope

Abstract. In this paper, zircon SHRIMP U-Pb geochronology, petrology, mineral chemistry, petrogeochemistry,
Sm-Nd and Lu-Hf isotopes were studied for the eastern part of the Dupangling pluton, which is located at the
western section of Nanling at the junction of Hunan and Guangxi provinces. The zircon SHRIMP U-Pb dating
results show that the age of coarse-to-medium-grained porphyritic biotite monzogranite is 215. 6+2. 1 Ma, medium-
grained porphyritic biotite monzogranite 220. 5+1. 8 Ma, medium-grained rapakivi biotite monzogranite 222. 8+1. 5
Ma. Combined with the age of fine-grained muscovite monzogranite as 209.7+3.1 Ma obtained in the previous
research, it is suggested that the emplacement time ranges from 222. 8 Ma to 209. 7 Ma, and the pluton is derived
from the Indosinian magmatic activity rather than the Yanshanian as previously thought. The mineral-chemical
characteristics of rapakivi K-feldspar and biotite phenocryst indicate that the magma temperature, pressure and
composition have gone through fluctuation during the formation process, and biotite phenocryst was formed by
multiple melting under the underplating by basaltic magma in this area. The Dupangling biotite monzogranites have
higher contents of SiO, and K,0+Na,0, A/CNK value ranges between 1.02 and 1.39 and Rittman index (&)
between 0. 93 and 2. 18, belonging to the peraluminous calc-alkaline. Moreover, these monzogranites are enriched
in REE, Rb, Th and U with higher content of HFSE (Nb, Y and Ga) , depleted in Ba, Sr and Eu with higher
ratios of TFeO/MgO and Ga/Al, showing the characterisitics of A-type granite. The isotope &, (t) value ranges
from =8.74 to —8. 13, and the T,,, value from 1.71 to 1. 66 Ga; the zircon isotope &, (¢) value ranges from
-14.1 to —1.4, and the T,,, value from 2. 14 to 1.34 Ga. It reveals that the Dupangling biotite monzogranites
mainly originated from the partial melting of ancient crustal materials and were mixed with a certain degree of
depleted mantle materials. The metamorphic peak period of the Indosinian movement is from 258 Ma to 243 Ma.
South China was in an extensional tectonic setting after 233 Ma and mantle-derived basalt magma was in a wide
range of underplating, which caused the crustal material remelting to form the Dupangling Indosinian aluminous A-

type granite (rapakiwi granite) under an extensional background.
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Fig. 1 Tectonic position and geological sketch of the Dupangling pluton in the south of Hunan (modified from Xu et al. , 2017)

(a) Tectonic position; (b) Geological sketch

1- Silurian granodiorite; 2 — Silurian monzogranite; 3 — Indosinian coarse-to-medium-grained porphyritic biotite monzogranite; 4 —
Indosinian medium-grained porphyritic biotite monzogranite ; 5—Indosinian medium-grained rapakivi biotite syenogranite; 6—Yanshanian
medium-grained porphyritic biotite monzogranite; 7—Cambrian system; 8—Ordovician system; 9-Devonian system; 10-Carboniferous
system; 11-Cretaceous system; 12-Quaternary system; 13-Sample locations for isotopic age analysis (D0056, D0059, and D0070-
1) ; 14-Sample locations; 15—Hornfelsic zones; 16—Geologic boundary; 17-Fracture; 18—Angular unconformity boundary
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Fig. 2 Petrological characteristics of the Dupangling biotite monzogranite and biotite phenocryst aggregate

(a) Gray-white coarse-to-medium-grained porphyritic biotite monzogranite ( Phenocryst content is about 15% ) ; (b) Pulsating contact
between medium-grained porphyritic biotite monzogranite and coarse-to-medium-grained porphyritic biotite monzogranite; ( c)
Characteristics of medium-grained porphyritic biotite monzogranite ( Biotite content is low) ; (d) Phenocryst content is about 20% in
gray-white medium-grained rapakivi biotite monzogranite ( The rapakivi texture of potassium feldspar is ovoid); (e) Rapakivi
potassium feldspar with medium-grained marginal ring plagioclase developed in the medium-grained rapakivi biotite monzogranite; (f)
Back-scattered electron image of potassium feldspar with oscillatory zoning in the medium-grained rapakivi biotite monzogranite; (g)
Biotite phenocryst aggregates in coarse-to-medium-grained porphyritic biotite monzogranite; (h) Biotite phenocryst with heterogeneous
characteristics in coarse-to-medium-grained porphyritic biotite monzogranite ( Local content is up to 45% ) ; (i) Back-scattered electron

image of fine minerals such as quartz and sericite in biotite phenocryst
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Table 4  Electron probe analysis results of the chemical composition of potassium feldspar in the Dupangling rapakivi biotite monzogranite

FE A D0070-2-1
VA A T Y
m 1 2 3 4 5 6 7 8 9 10 11 12
A %

Si0, 65.12 64.61 65.06 64. 80 65.26 64. 81 65. 00 65.03 65.21 64.98 64.73 64.58
TiO, 0. 04 0. 00 0. 00 0.01 0. 00 0. 00 0. 00 0.01 0. 00 0.02 0.02 0. 00
Al,0, 18.07 17.96 18.13 18. 04 17.95 17. 89 17. 84 18.12 18.01 17.90 18. 00 17.91
FeO 0.03 0.01 0. 06 0.03 0.09 0. 00 0. 00 0.02 0.01 0.03 0. 06 0.04
MnO 0. 00 0.01 0.01 0.03 0. 00 0. 04 0. 00 0. 00 0. 00 0.02 0. 00 0. 00
MgO 0. 00 0.02 0. 00 0. 00 0. 00 0. 00 0. 00 0.00 0. 00 0. 00 0.01 0. 00
Ca0 0. 00 0.02 0.02 0.01 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Na, O 0.50 0.51 0.54 0.55 0.45 0.48 0.39 0.37 0. 46 0.36 0.44 0.35
K,0 16.76 16.39 16.51 16.55 16. 70 16. 49 16.73 16. 90 16.76 17.05 16. 68 16.57
BaO 0.03 0.13 0. 00 0. 00 0.07 0. 04 0. 00 0. 00 0.05 0.05 0.01 0. 00
J=¥il] 100. 55 99.65  100.32  100.01  100.53 99.73 99.96  100.45  100.49  100.40 99. 96 99. 46

HF 8 AT IR

Si 3. 00 3.00 3.00 3. 00 3.01 3.01 3.01 3.00 3.01 3.01 3.00 3.01
Al 0.98 0.98 0.99 0.99 0.98 0.98 0.97 0.99 0.98 0.98 0.98 0.98
Na 0.04 0.05 0.05 0.05 0.04 0.04 0. 04 0.03 0.04 0.03 0.04 0.03
K 0.99 0.97 0.97 0.98 0.98 0.98 0.99 1. 00 0.99 1.01 0.99 0.98
Ba 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Or 95. 68 95. 40 95.22 95. 14 96. 05 95.77 96. 57 96.75 95.96 96. 93 96. 14 96. 90
Ab 4.30 4.53 4.69 4.83 3.95 4.23 3.43 3.25 4.04 3.07 3.86 3.10
An 0.02 0.07 0.09 0.02 0.00 0. 00 0. 00 0. 00 0.00 0. 00 0. 00 0. 00

HEWHER A RAEKMEGTHARAA
PR HIE A BRBE AL (BOBE AN ) A AN B

WEBH Y., APER B KK A MBR B R

TR AER DK AR AR EMIE,
Kifd 2~5 mm A%, BHRBESR (BEMH) 7B
PRAGERTER B KK 5 LUK £,
R EACIR B BLR ;. KN 3~6 em b
W KA W F I B W, BER K0
H#12.67% ~ 16.64%, Na,0 & 0.54% ~2.97%,
Ca0 #it 0~0.15%; HEFH KA K,0 &% 16.39% ~
17.05%, Na,0 %% &t 0.35% ~ 0.55%, CaO % &t 0~
0.02%, srtraifiln, KARMS K,0 & &L T3
KA K0 B& & K AR &S Na,0 & R,
BB BRI ARTE L BEAL BT CaO %
B, NIRRT KRS, BB
TRAEK A REAKE, ERPHKA KO0 SRA
BEfnE R, T BE A Na,0 & A b8 oK B
H, X AR AR SR A T RHE A R R ) BT L
KR S 80K A T i R b — O B, Xl
KA Na fi#% Ca Ml K GRIFES:, 2004)

PR A 2 BE 09 O R R AR R B ) 5 R
HIE—MIE, JR#8a] W ER A7 45 0, BR300 &8
Z b 3 A Y 4 B BCEE s, BE AR A A R AL
W 3a, IEKA (Or) FENK A (Ab) %

LSIA
2

== S

ERGE

fbads (K 3b), KA Or-Ab-An 3 KK ff
PR A BB B8 S E R A, BE K A X
(B 4), —Mma, P A B iR & BIRE
HOERK A — EK A ->WMAHK A RS GBI H 4,
2004) , SEE A A7 AFIE B 700 °C LA B R E A K
A (AR ERAE . BKA), 700 CLULNRE
MR =R IR (R A, SR A 7E s
R SRR R, KEYLE 600 °C A2 47 KA 1A
SE, BRI, BARSCK A (RIEAE,
2004) , HEEHIEK A (Or) FEAEK A (Ab) 2
YRAR A (& 3b) DL Wy 4 SR AN R,
S HE AR T U IR B TR B R AR K A T i #R
IR A R R SRR A

FRUEW BER B =B KB a R = b2
REFRAMAER -, BaREMEZ MR BESK
(B 2i), o7 8WE 0 B dcds Bos, B8R = B
MgO % & 4.22% ~4.80%, Al,O, % & 13.53% ~
14.69% , TFeO & H# 22.27% ~ 23.45%, Fe’'/
(Fe*+Mg™) MILL{E N 0.63~0.67, FJiB =
MgO % 4. 11% ~ 4.88%, Al,O, % & 13.31% ~
14.64% , TFeO &4 22.57% ~23.7%, Fe’'/ (Fe™'+
Mg ) BYHCME N 0.65~0.73, F& FBI5 % (1983)
BT, BRI BORR = B TR A K S T B
ML B I B S B FeO 5 54 B 17.32% ~
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Fig.3  Back-scattered image and variation diagram showing the potassium feldspar composition in medium-grained rapakivi

biotite monzogranites

(o KA Sk Sk E SRRE

Ab 10 30 50 70 90  An

B4 #MEKRBREZH-KERE FHKE Or-
Ab-An 2K B (Smith, 1974)
Fig. 4  Or-Ab-An diagram for the potassium feldspar in the

Dupangling porphyrite biotite monzogranite ( Smith, 1974)

20.96% Fl 16.78% ~ 20.27% , Fe,0, & & 43 5 K
2.58% ~5.52% M1 2.89% ~6.43% , M4k RFKW
BARBEMAET R ZRAK, WRIANE
BRBTEE I RRAE X 30 P 04 BECIR R B R AE A

Rt AT 26, BONTE R R =& Bkt
zEﬁjﬁ (K'5), SBRABEMEREFIE—2,

Cl & &

MR FFE0~019%, oo
0.05%~0.13%, VLI Fe*'/ (Fe* +Mg™") HH
K, THEB A BEAESHRE P28 — 2 R IR
O(FBIYEE, 1983; Fg4kfESE, 2015),

Mg

= BABRS
o BRBER

AI+Fe? +Ti
A—E =t B—HERB At C—8%TE 8/, D258,
E—8Ast:; F—HAstk
H5 HEREREZH_KLKE T ESFH R
ﬁﬁ;é@ (Foster, 1960)

Fig. 5 Diagram showing the biotite composition in the Dupangling

Fe?' +Mn

porphyritic biotite monzogranite ( Foster, 1960)

A - Phlogopite; B — Magnesian biotite; C - Ferric biotite; D —

Siderophyllite; E-Ferrimuscovite; F-Muscovite

4 E (K4 7 SHRIMP U-Pb 4 1% 2%

L Y A 1 g Ekiﬁﬁ%&%ﬂ.%, *jﬁ—
AT 60~300 pm Z (A, KFEHLLH 2 - o1,
G LR e, HARNERE (’l‘%ﬂ%ﬁham xé@()
W&Zz;‘él’é‘l@ir BBy T LR B A R
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S ez = A 22 A > &
T IR, AR I A A REAE DL AT 6 v ) R B PR &GS
0.036 _
FE5: D0056
223
0.035 1
219
2 ] |
& 00341 1 1
= 215 ‘ l‘ l ‘
0.033 + 11
IBCT 4 INBCT B4R -
206 215.6+2.1 Ma 215.642.1 Ma
/ =10,MSWD=0.32 =10, MSWD=0.32 .
0.032 N " ‘ ; 207
0.14 0.18 0.22 0.26 0.30
207Pb/2?5U
0.0365 228 5. D0059
0.0355 224
5 20 1 ——F T—F
2 00345 l l ‘ I 1
0.0335 216
IBCPIS4ER: 220.5+1.8 Ma
n=11,MSWD=0.52 =1L MSWD=0.52
0.032 212
019 021 023 025 027 029
207Pb/235U
0.037 -
=) I
5+ D0070-1 BEE: D0070-1 INBCT 4R
0,036 [ 2228+1.5Ma
03654 — —
2g n=12,MSWD=1.4
- 0.0355 7 4
£
£ 0.034s) 220
0.0335{ BT 216 l
2228+1.5 Ma 1
=12 MSWD=1.4
0.0325 2

0.18 0.20 022 024 0.26 0.28
207Pb/235U

KHe #MEKEZH_KEHE®HE U-Pb FRBMHE

Fig. 6 Zircon U-Pb concordant diagrams for the Dupangling biotite monzogranite

AR BEIR B 2 B KB K . AR D0056 4
U & 250x107° ~3259%x 107, B N 772x107°;
Th & & 180x10°° ~613x107°, ¥J{& N 338x107°; Th/
U LBfH 0.17~0.98 Z[], ¥l 0.64 (£5), #ifi
FLA IR 1 7235 B KOs Th/U HefE (A 2K S
A Th/U & —fM>0.5) FRIE R BRFE S s A8
RV 5 IR S R S A, BTN U-Ph [R 2R 204 AT
&t TEFESH D0056 1Y 10 AN 5 H > Ph/ 2P U 4Rl 42
1 227.9~213. 4 Ma, HL.iZ% 10 4140 B 10 18 Ak
Bl (K 6), X ik 10 245 5 85 A 4F i A 35

THEL, A5 ZIDH R BEIR R 22 BEAE 5 10 25 SR AR IR
215.622.1 Ma, MSWD=0.32,
ORISER B 2B K AE K A AR D0059 &
AU & 242x10°°~1582x107°, H{E K 670x10°°;
Th & 159x107° ~633x 107, #J{H K 384x107°;
Th/U HAH 0.37~0.99 Z[a], H{E N 0.65 (£5),
B B R G RE % A & Th/U L (H &5 R AIE 3R
AR W T B0 5 A o LR A o R TR A o, BT
1 U-Pb [6] {7 2 B4 ol 58 . 7E#F 4 D0059 11 11 4
W rp 2°Ph/ 2P U AR R HE P F 23501 ~ 217.9 Ma,



a4 PR, . WA ALK A RN BT S TR | A U-Ph ARARAE | M ERMEAE S Nd-HE R R 2 627
x5 HEWEZB-KEREER SHRIMP U-Pb A ESNER
Table 5 Zircon SHRIMP U-Pb isotopic analysis results of the Dupangling biotite monzogranite
wepy, TEEAR/ (pg/s) A % Mo ( 4/ Ma A=
IR ¢ h/U Htts
/% U Th pp* Tpp 2yt x/%  PUph /AP0 /% bt /PPU /% PPh/APU 1o PP/ 1o g
FE5 . D0056 HH PR BEMR B 2B R AE R
D0056-1  1.77 3259 544 103.0 0.17 0. 0508 3.3 0.2520 3.5 0.03598 1.2 227.9 %2, 233.0 221 2
D0056-2  0.41 338 218 9.8 0.67 0.0514 2.9 0.2387 3.2 0.03365 1.4 2134  s2 209. 3 £5.1 18
D0056-3  3.01 413 258  12.3  0.65 0.0512 12,1 0.2380 121  0.03367 1.5  213.5 3. 204.0  17.0 14
D0056-4  2.30 361 248  10.8 0.71 0.0512 8.9  0.2400 9.1  0.03395 L5 2152 3. 196.0  £12.0 15
D0056-5  0.41 784 379  23.0 0.50 0.0497 3.0 0.2333 3.3 0.03406 1.3 2159 2. 200.4  #5.8 -20
D0056-7  0.12 587 353 17.1 0.62 0.0509 3.1 0.2383 3.4 0.03397 1.4 2153 43, 211.2 +4, 9
D0056-8  0.31 970 613  28.8 0.65 0. 0499 2.4 0.2371 2.7 0.03446 1.3 218.4  x2. 199.8 4.4 -15
D0056-9  0.24 264 180 7.8 0.70 0. 0504 5.4 0.2380 5.6 0.03417 1.4  216.6 3. 216.5 £9.5 -1
D0056-10  0.61 250 236 7.3 0.98 0.0512 8.9  0.2400 9.0  0.03400 15 2155 3. 208. 6 9.1 13
D0056-13  2.20 501 357  15.8 0.74 0.0514 8.0  0.2550 8.1  0.03597 1.6  227.8 3. 240 1.0 12
FE5 . D0059 RStk BB TR A KA
D0059-1  2.22 1528 552 46.2  0.37 0.0502 5.0 0.2380 5.1 0.03439 1.3 217.9  s2, 179.0  +14.0 -6
D0059-3  2.05 642 477 19.4 0.77 0.0518 7.5 0.2460 7.6 0.03439 1.3 217.9  s2. 164.8 £9.4 21
D0059-4  0.28 1384 633 44.3  0.47 0. 0509 1.7 0.2611 2.1 0.03714 1.2 235.1 %2, 212.5 4.3 2
D0059-5  0.43 242 159 7.3 0.68 0.0497 3.4 0.2385 3.7 0.03480 1.4 220.5 43, 206. 5 £6.0 -22
D0059-6  0.42 353 279 10.6 0.82 0.0524 3.2 0.2525 3.5 0.03491 1.4 221.2 3, 215.2 £5.5 27
D0059-7  0.18 321 199 9.6 0.64 0.0509 4.8 0.2440 5.0 0.03479 1.4  220.4 =3, 214.8 6.8 6
D0059-8  0.40 531 342 16.1 0.67 0.0516 2.8 0.2503 3.2 0.03519 1.4 2229 43, 157.3 +4.8 17
D0059-10  0.23 494 298 14.6 0.62 0. 0506 2.8 0.2402 3.1 0.03440 1.3 218.0 %2 208.2 +4, 3
D0059-12  0.46 781 445 23.6  0.59 0.0511 3.1 0.2472 3.3 0.03506 1.3 2221 %2, 204. 6 £5.5 10
D0059-13  0.11 543 520 16.5 0.99 0.0505 2.0 0.2458 2.4 0.03528 1.3 223.5  #2. 205.4 6.0 -2
D0059-14  0.31 561 322 16.8  0.59 0. 0504 1.9 0.2422 2.3 0.03485 1.3 220.8 2. 2040 x4.1 -3
FE5 . D0070-1 FFORLIFBER = 8 — KR AE K &
D0070-1-1  0.25 415 235 12.4  0.58 0. 0500 5.4 02390 5.6  0.03474 1.2 220.1 %2 218.4 8.9 -14
D0070-1-2  0.00 523 312 15.7 0.62 0.0501 24 0.2419 2.6 0.03498 1.2 221.7 %2, 219.9 45 -10
D0070-1-3 - 1179 393  36.2  0.34 0.0512 1.3 0.2529 L7 0.03580 1.1 2267 %2 22.6 3. 10
D0070-1-4  0.01 324 114 9.9  0.36 0.0525 3.3 0.259 3.5  0.03589 1.2 227.3 2. 213.4 8.2 26
D0070-1-5  0.01 345 179 10.6  0.54 0.0513 3.3 0.2528 3.6 0.03575 1.2 226.5 %2, 220.0 6. 1
D0070-1-6 - 474 721 14.3  1.57 0.0517 2.4 0.2512 2.7 0.03524 1.2 2233 %2, 218.8 3. 18
D0070-1-7  1.28 1509 699 46.4  0.48 0.0488 49 0.2380 5.0 0.0353 1.1  223.9 %2, 200.3 9.5 -6l
D0070-1-8  0.33 626 346 18.4 0.57 0.0477 55 02250 5.6 003416 1.2 216.6 2. 209.5 6.0 -163
D0070-1-11 0.00 532 350 16.1  0.68 0.0519 2.0 0.2525 2.3 0.03530 1.2 223.6 %2 215.8 48 20
D0070-1-12 0.26 1126 477 34.2  0.44 0.0498 2.4 0.2420 2.7 0.03521 L1 2231 %2, 208.8 5.4 -19
D0070-1-13  0.33 683 308 20.6 0.47 0.0498 3.2 0.2397 3.4 0.03494 1.2 221.4 22 208.4 6.5 -20
D0070-1-14 1.55 494 285 15.0  0.60 0. 0486 7.1 0.2330 7.2 0.03476 1.3 220.3  #2. 205 £11.0 =70

T Pb, Al Ph AR AR RS R 5 20Ph, 3 4 0 2OPh (5 AP 1 AL
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Hiz 11 AR S Es s i it (B 6), Xt bk FIHE, TERESL DO070-1 Y 12 AN 2 Ph/ P U 4RI

U121 PR A8 AR I A 23153, 1 2 rpokE B R

Mub T RAEK A SE AR 220.5+1. 8 Ma,
MSWD=0. 52,
R AR K IEK A A5 D0070-1 #56

U &5 324x10°°~1509x10°°, {4 686x10°°; Th &
B 114x107°~721x10°, {8 K 368%10°°; Th/U 1
0.34~1.57 ZJa], BMEHH 0.6 (£5), ALK
PR R 35 P e Th/ U HAH 3 R AF 2% B IZRE i o ) %
AR BRI A S B RS A, BTG U-Ph (R 2 85

e T 227.3~216.6 Ma, Hi% 12 4H4F I B4 10 i
PEECH: (F6), W iR 12 480 5 8 77 AR I AT 1
T, B3R AR b K AE B A B2 AR IR A
222.8+1.5 Ma, MSWD=1.4,

5 L& E A MR A F AR

W Bt KRR A ERIGR, Bt
JLE ., A ITR RIS L 6,

Ro6 BEVREFRIETLETNMYUETRINER (TEBTE/%; ME. HLITE/*I10°; Aw/x107)

Table 6 Major and trace elements compositions of the Dupangling pluton (main elements/% , trace and REE elements/x10™°, Au/x107")

D0055 D0056 D0057 D0059 D0065 D0067-1 D0070 D0070-1 D0072 D0054
RO =/ K IE R A WBER R K AE KA
Sio, 78.15 76. 11 76. 11 76.99 77.03 75.57 76. 08 76. 69 73.82 78. 51
TiO, 0.11 0.13 0.12 0. 04 0.17 0.08 0.11 0.09 0.25 0.08
Al,0, 11.91 11.81 12.11 12. 46 12. 06 12.17 12.32 12.12 13.58 12.12
FeO 0.92 1.74 1.86 1.01 1.41 1.79 1.62 1. 14 2.02 1.51
Fe,0, 1.67 2.16 2.35 1. 41 1.88 2.12 1.97 1.71 2.75 2. 14
MnO 0. 04 0.05 0.06 0. 04 0. 04 0.05 0. 04 0.03 0.05 0.02
MgO 0.12 0.22 0.17 0.03 0.23 0.07 0.13 0.11 0.37 0.18
Ca0 0.19 0.65 0. 61 0.26 0.93 0.58 0. 62 0.45 0.99 0.12
Na, 0 2.71 2.90 3.19 3. 64 2.93 3.17 3.12 3.12 2.84 4.12
K,0 4.98 4.51 4.65 4.54 4.94 5.19 5.05 4.93 5.36 1. 64
P,0, 0.02 0.02 0.02 0.01 0.03 0.01 0.02 0.01 0. 06 0.02
PRk i 0.70 0. 66 0.33 0.39 0.35 0.23 0.28 0.36 0.51 0. 68
S 101. 52 100. 96 101. 58 100. 82 102. 00 101. 03 101. 36 100. 76 102. 60 101. 14
ALK 7.69 7.41 7. 84 8.18 7.87 8.36 8.17 8.05 8.22 5.76
FeO" 2.42 3.68 3.98 2.27 3.09 3.71 3.37 2.68 4.50 3.43
A/CNK 1.17 1. 09 1. 06 1.09 1.02 1.02 1.05 1.07 1.12 1.39
A/NK 1.21 1.22 1.18 1. 14 1.18 1.12 1.16 1.15 1.29 1.42
s 1.68 1.66 1.86 1.97 1.82 2.15 2.02 1.92 2.18 0.93
g 18. 10 12.20 21.90 22. 10 4.10 5.90 3.50 5.50 6. 60 7.50
Sn 14. 00 23. 00 20. 00 41.00 15. 00 13. 00 19. 00 20. 00 12. 30 11. 00
Mo 0.58 1.15 0.85 1.77 0.51 2.76 0.3 0.31 0.38 0. 81
Bi 9.91 1.24 3.17 2.61 2.01 0.65 1.73 1.62 1.24 0.36
Cu 4.80 4.40 2.70 19.20 2.80 3.60 2.50 3.30 9.50 10. 00
Pb 55. 60 46. 30 54.20 74. 80 45.80 52. 80 56. 00 60. 40 38. 40 18. 50
Zn 29. 00 26. 00 32.00 25.00 27. 00 21.00 25.00 23.00 30. 00 19. 00
Sh 0.27 0.41 0.35 0.29 0.36 0. 64 0.28 0.31 0.34 0. 54
Cr 4.00 7.00 4.00 3.00 6. 00 4.00 4.00 4.00 7.00 6.00
Ni 1.50 2.60 2.00 1.00 2.10 1.30 1.40 1.10 3.00 2.30
Co 1.30 1.50 1.40 0.50 2.00 1.00 1.20 1.00 2.90 1.30
Hg 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
v 5.00 6.00 6.00 1.00 12. 00 3.00 5.00 5.00 18. 00 4.00
Nb 15. 80 16. 60 20. 90 24.50 14. 30 13.40 13.90 14. 00 11. 60 19.20
Ta 3.73 3.71 4.56 4.25 2.87 3.01 2.82 2.72 1.71 4.78
Th 48.20 46. 00 58.20 39.90 57. 00 64. 40 58.50 54. 40 43. 80 47.00
U 13.20 21.20 18.50 22.90 16. 10 23. 60 13. 00 11.10 7.50 17. 10
Zr 90. 00 105. 00 123. 00 123. 00 129. 00 91. 00 136. 00 126. 00 141. 00 105. 00
Hf 3.90 4.90 5.20 6. 40 4.30 3.70 5.40 5.40 4.30 4. 60
Rb 550. 00 544. 00 640. 00 772. 00 460. 00 590. 00 530. 00 490. 00 409. 00 201. 00
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2L3%6
DO0055 D0056 DO0057 D0059 D0065 D0067-1 D0070 D0070-1 D0072 D0054
BEAR SR £ B K AR PRBE S b K A

Cs 19. 30 30. 40 44.00 39.70 22.70 31.90 35.00 30.10 24.00 11. 80
Sr 13.00 16. 50 13. 60 2.90 33.20 6.90 21.60 23.70 53.30 47. 40
Ba 58.70 58.50 54. 40 8. 00 151. 00 10. 10 77.40 63.50 409. 00 87. 60
Li 58. 60 61.30 128. 50 154. 00 80. 10 40. 40 71.90 49. 50 85. 80 55.20
Be 5.41 7.61 6.07 9.36 7.28 7.99 7.56 9.15 4.08 5.71
As 60. 20 7.10 0. 30 4.30 20 2. 60 3. 10 5.50 1. 00 35.10
Ga 18.20 17. 85 19. 80 20.90 17. 45 18. 00 18. 45 17. 85 17.95 17.85
Se 5.80 5.30 6.90 5.20 5.30 5.80 4.70 4.40 5.60 6. 00
Au 0. 001 0.001 0.001 0. 001 0. 001 0.001 0.001 0. 001 0.001 0. 001
Ag 0.15 0.03 0.03 0.08 0.03 0. 04 0.14 0.13 .04 0.03
F 710. 00 1930. 00 2060. 00 1580. 00 1570. 00 1340. 00 1280. 00 1030. 00 720. 00 1040. 00
Cl 60. 00 50. 00 50. 00 80. 00 90. 00 90. 00 100. 00 70. 00 90. 00 50. 00
Cd 0. 04 0.02 0.02 0.02 0.03 0.02 0.70 0. 06 0. 06 0.02
B 5.00 5.00 .00 7.00 10. 00 18. 00 5.00 5.00 8. 00 16. 00
La 24. 80 26.50 36. 40 7.10 48. 50 35.20 32.40 28.40 35.70 24.90
Ce 73. 80 62.70 87.30 26. 80 108. 50 86. 30 75.90 66. 80 85.90 62. 80
Pr 7.25 7.71 10. 35 2.57 12.25 10. 75 8.92 8.29 8.37 7.34
Nd 26. 30 28.10 39.40 11. 60 43. 40 39. 60 32.90 30. 40 29.70 28.30
Sm 6.76 8.02 10. 71 4.82 9.79 10.75 9.16 8. 08 5.91 9.05
Eu 0.11 0.18 0.15 0.05 0.34 0.12 0.21 0.17 0. 56 0.26
Gd 7.68 9. 46 11.70 6. 46 9.37 11.05 8.73 8.47 5.07 10. 35
Th 1.49 1. 82 2.32 1. 66 1.75 2.22 1.59 1.61 0.93 2.45
Dy 11.15 12.61 15.31 12.22 11.45 13.71 10. 55 10. 50 5.78 17.20
Ho 2.57 2.63 3.43 2.91 2.43 2.96 2.26 2.26 1.22 3.74
Er 8.35 9.09 10. 25 9.72 7.06 8.59 6.97 7.15 3.52 10. 90
Tm 1.42 1.43 1.71 1.63 1.09 1.33 1.12 1.19 0.55 1. 81
Yb 9.62 9.21 11.50 11.23 7.12 8.48 7.53 7.96 3.73 12. 30
Lu 1. 48 1.41 1.74 1. 81 1. 04 1.26 1. 14 1. 14 0.54 1.89
Y 80. 20 80. 80 99.90 90. 60 66.70 79. 30 66. 10 72.10 34.90 111.00
> REE 263. 00 261. 60 342. 10 191. 10 330. 80 311.60 265. 50 254. 50 222.40 304. 30
SEu 0. 05 0. 06 0. 04 0.03 0.11 0.03 0.07 0. 06 0.31 0.08
L/H 1.12 1.04 1.17 0.38 2.06 1.42 1.51 1.26 2.95 0.77

. DI—4r A5
+K,0), ERIL);

5.1 FETEHE

e BB TR A KA B SI0, &R,
T 73.82% ~78.51% zZ I8, H{E K 76.51%, H
ERMARE; K,0 %8 1.64% ~5.36%, Na,0 &
B 2.71%~4.12%, K,0/Na,0 HAH M 0.39~1.89,
TE Si0,-ALK [EIfif i, 5 5349 7% 76 W6 PE 46 5 7 X
W O(E 7a); 7F K,0-Na,O FEf#d, #5976 8
MEAFAA X (K 7b), R EHERIE, &
A4 (ALK) & 5.76% ~8.36%, & &,
R B AR A A A/CNK (A R ORH  1E
1.02~1.39, ¥{ K 1.11, 7£ A/CNK-A/NK [l f#
R VR TE R B A A XSk (B 7e), BRERELR
SRR REAE ;. AR AR A S (Hol 0.93~2. 18, #&
AR SRR R B BRI Wos (B 7d)
RS S (ES BN 6<3.3) . RABFRET Wit

(CIPW FRUER ), %) ; A/CNK—E3HIFIHE %50 (A1, 0,/ (CaO+Na,0+K,0), BE/KIL); A/NK—FEFEE (AL, 0,/ (N,0
ALK—2 08 & i, s— B2 i 5%; L/ H—LREE/HREE

BODIA N 87.1~94.5, /g8 DL, £HL
DI RE BE 0 oy e i Ak, 25 bk, AR RIS R =
B RAERK A W i, B, B (), e
I 55 B A S B A
5.2 MERTERFME

HEWe R b KA AN KRE FEATTR
Rb & & 201.00x 107° ~ 772.00 x 10™°; Th & &
39.90x10°° ~64.40%x 10°°; Ba &1 8.00x10°° ~
409.00x10™%; Sr&H 2.90x107°~53.30x107°, 7F
R TC R G ik B TP RN Rb, Th, UE
£, Ba, Sr, P, Ti THFHE, K WA Ba,
Sr, Ti K (Kl 8a), mHMITE Nb & it 11. 60x
10°~24.50x10°°; Ti &4 240x10°° ~1500%10°°,
Nb Fl Ti 76 o & 70 2 ) 1f b 2 gk 0o 2] b b 00 1 Al
(Nb 7R EEA L Ti &), R A ETIEITTE
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a—TAS 432l f# (§% Cox et al. , 1979; Wilson, 1989 1&8); b—Na,0-K,0 & fi#t; ¢c—A/CNK-A/NK Ef# (Maniar and Piccoli, 1989); d—

Si0,- [« Na, 0+K,0)

-CaO] Ff# (Frost, 2001)

H7 #MEKREZH_KEHEEEWEER

Fig. 7 Petrochemical

diagrams for the Dupangling biotite monzogranite

(a) TAS classification diagram (Schema is modified from Cox et al. , 1979; Wilson, 1989); (b) Na,0-K,O diagram; (c) A/CNK-
A/NK diagram (Schema from Maniar and Piccoli, 1989); (d) SiO,- [ (Na,0+K,0) -CaO] diagram (Schema from Frost, 2001)
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Fig. 8 Primitive mantle spider diagram for trace elements and chondrite partition pattern diagram for rare earth elements of the

Dupangling pluton ( Primitive mantle spider diagram of trace elements and REE chondrite standardized map ( blue) of typical A-type

granite are modified from Zhang, 2012; Standardized data are quoted from Sun and Mcdonough, 1989)

(a) Primitive mantle spider diagram for trace elements; (b) Chondrite partition pattern diagram for rare earth elements

THAEAE, Sr & A 2.90x107°~53.30x10°°, ¥ {4 8.87x10°°; SriyFEALIEE K, [HE KRN
23.21x10™°; Yb &4 3.73x107°~12.30x10°°, 3 Jp S & EARMRRAE (KB 52 S & &l 320 %
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107°), ik SrfIk Yb 4F1E, 5 /8 1Z 46 b 5 A2 7 b 5%
HAEERE (30~50 km) NIERAUE K, #EE R =
B KAERK A Nb " {H (Nb™ =2xNb,/ (K, +Lay) )
5 0.14~0.59, #{EHHN 0.26, Nb " H/NF 1, BR
Nb B fsH, BREfREAKR, RIAEATEE
RO R Y N N R/ i W A D= o

i o0 & B R OK il o o2 (A A R, R
ATLENRT SRR THR, MATEMS, £
P —E W N RE S, o W, Sn, Bi, Pb, Rb
B oy KR b sl 3~22 £ 6~24 5, 2~
5548, 1~6 f5F 4~15f%; #fA4&)E Li, Nb, Ta
B KRR HSE 2~ fF . 1~3 5 A 2~6 1%,
Nb, Ta, U, REE 4 /rEE, BRIz XE K
YEMEA W, Sn, Rb, Nb, Ta M# W 51 (244
1T, 2018)
5.3 WL ESMLE

HRPEWS B b — KA R A Lo R B SREE
7 191.10x107° ~342. 10x10™°, LREE & & 52.94x
10°°~222.78 x 10°°, HREE & & 56.24 x 10°° ~
171.64x10°°, Hi 470 F & & KB 72 76 + 8 &
BCKEHFER: BB 125%107°) , 7Ef £oC R
BORL R A AR EAL L o3 RS I b (1 8b) , R il
AR RS AT FE e, R s
LREE/HREE {5 7E 0.38~2.95, ¥t} 1. 37 (R4 HFE—
., (La/Yb) {H7E 0.45~6.87 Z[a], H{H N 2.85,
BEKRN, HEER 25 AR, 6Eu H R
0.03~0.31, ¥/NF 1 H#AMK, HMEEHRE AR
W, TR E R v BN, X R RRAE
WITE AR oy s ot B RHC A R & 4
FEIRARIER I U] W
5.4 Nd, Hf B HE4HE

HRPEUE AR Nd 6] A R o Hr s Wk 7, HoA)
AECAE . ey, (1) LK Nd Bk = 4R 18 4R 4l AE
XiF R AR T, RS Sm/ N HU(E S 0. 1224 ~
0.2671,""Nd/"Nd [t {8 & 0.512102 ~ 0. 512323,
ey (1) =-8.74~-8.13, M B B Nd B =X 4F i
Tyu=1.71~1.66 Ga, Nd [[fi% &, (¢) HBARL,
R AE K S ST IR ) BT R R E

B OHE [FEALZ T A GI-1 AdnkE, 3RS FREE
B Lu/HE {6 S 0.000238 ~ 0.000240, {4
0. 000238 ; " Hf/'Hf {8y 0. 282014 ~ 0. 282028,
{H 0.282022, S{EAIZSF (2011) fiRiE 09 bs #EAE
i GI1 R 7 Lu/ T HE F1TOHE T HE S8 HT B 0. 00028+
2. 0.282008+25 KA —F,

®7T BERERESESEHERE Sm-Nd B iz ZAK

Table 7 Sm-Nd isotopic compositions of the Dupangling granite

samples
Sm Nd
B T WSm/MMNd NA/MND ena (1) Topy/Ga
X
D0056 9.476 31.92 0. 1796 0.512166+3 -8.74 1.71
D0059 4.376 9.913 0.2671 0.512323+6 -8.13 1. 66
D0070 7.289 29.58 0. 1491 0.512145+4 -8.27 1.67
D0072 6.216 30.72 0.1224 0.512102+4 -8.35 1.68

SHTEIR B B KX A (B D0056)
13 g A (HIMACE 4R A 215.6£2.1 Ma)
B 7Y b/ T HE A7 Lu/ T HE HCAE 4 B A 0.017312 ~
0.034811 F1 0.000626 ~ 0.001262 ( % 8), M
TLu/THE FLAE/N T 0.002, 3B X BE B A 7E B AL
PUG, ACEA B f s v i 1E BRI i Al
PLH ) B 59 OHE/TTHE e (A B A B R i
BOHE/THE AE (R AR TSR, 2007) , #5A Lu,
Hf [R5 2R A8 T i, f,, 0 1H R -0.98~-0.96,
TEH M £, H-0.55 (Griffin et al. , 2007) ,
T EHSE £, H-0.72 (Amelin, 1999) , iI&
PAF I3 WEEAW e, (¢) HIER-14.1~2.2,
HHN-5.6, B4R T, (8 1425~957 Ma, ¥{H
1087 Ma; T,,, {t 2136~1388 Ma, HJ{H 1604 Ma,

SRR AR KRS (S
D0070-1) 14 s A (I INECE B 4588y 222. 8+
1.5 Ma) AY7°Yb/""HE 17 Lu/"""HE HAE 43 51 A
0.016233 ~ 0. 035717 F1 0. 000576 ~ 0.001309 ( %
8), H "Lu/""Hf LfEH/NT 0.002, WX LLgEf
FEIERLLL G, AR 55 /0 10 0 33 1 il B HE R
DRI AT LA FF 400 B 0 7O HE/ TTHE LA 4G 2 4 A T Rt
B OHE/TTHE G (R AR TS, 2007) , &5 A Lu,
Hf [F 57 R ALK T7 1, f 0 H-0.98~-0.96, {KF
S HFE £, TH—-0.55 (Griffinet al. , 2002), #
T EH5E £, 1 -0.72 (Amelin, 1999), % 3k
B4 FEE AR e, (1) H-12~-1.4, HHEN
-4.8, BRAER T,, 14 1351 ~921 Ma, HJ{H 1062
Ma; T,,, ff 2008 ~1340 Ma, #J{H 1559 Ma,

6 ik

6.1 EREREFRKEE

KT I8 5 7 1B it X, 20 i 42 70—
80 AFACHE B T AHOCIE S, H—EH AL, W
A b M A BE (2004) LPL3KAS B A U-Pb 4E R
422~407 Ma Fl 174 ~169 Ma NIKIE, &Ik %4
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Table 8 The isotopic analysis results of zircon Hf of the Dupangling pluton
Mg QZM%\/ Yoyh/HE oL/ HE O HE/TTHE 20 ey (0) eye (1) Tyw/Ma  Topy/Ma Srwne
R . DO056-BER B 2= B — K ALK 4
D0056-1 215.6 0. 020377 0. 000721 0.282509 0. 000021 -10.8 -6.2 1103 1638 -0.98
D0056-2 215.6 0.018715 0. 000655 0.282532 0. 000018 -10.1 -5.5 1083 1594 -0.97
D0056-3 215.6 0. 020258 0. 000704 0. 282466 0. 000015 -10.5 -5.9 1103 1622 -0.97
D0056-4 215.6 0. 030060 0. 001029 0.282487 0. 000017 -18.7 -14.1 1425 2136 -0.97
D0056-5 215.6 0. 033720 0.001157 0. 282475 0. 000017 -8.8 -4.2 1027 1514 -0.98
D0056-6 215.6 0.031632 0.001083 0.282244 0. 000018 -9.5 -4.9 1058 1556 -0.97
D0056-7 215.6 0. 022624 0. 000809 0.282522 0. 000018 -7.4 -2.7 965 1421 -0.98
D0056-8 215.6 0.028110 0. 000998 0.282504 0. 000016 -6.8 -2.2 957 1388 -0.96
D0056-9 215.6 0.017312 0. 000626 0.282563 0. 000027 -12.0 -7.5 1167 1719 -0.96
D0056-10 215.6 0. 034881 0.001229 0.282580 0. 000021 -10.5 -6.0 1101 1623 -0.97
D0056-11 215.6 0. 033261 0.001262 0.282432 0. 000017 -7.5 -2.9 972 1428 -0.98
D0056-12 215.6 0.029144 0.001042 0.282474 0. 000021 -10.8 -6.2 1103 1638 -0.98
D0056-13 215.6 0. 020128 0. 000727 0.282560 0. 000024 -10.1 -5.5 1083 1594 -0.97
B : D0070-1-PRL IR BE M = fF K AE R &

D0070-1-1 222.8 0.019528 0. 000692 0.282570 0. 000025 -7.1 -2.4 957 1401 -0.98
D0070-1-2 222.8 0.019195 0. 000665 0.282563 0. 000018 -7.4 -2.6 966 1417 -0.98
D0070-1-3 222.8 0. 033373 0.001136 0.282476 0. 000016 -10.5 -5.7 1101 1615 -0.97
D0070-1-4 222.8 0. 030688 0.001138 0.282500 0. 000022 -9.6 -4.9 1067 1562 -0.97
D0070-1-5 222.8 0.016223 0. 000576 0. 282530 0. 000017 -8.6 -3.8 1010 1490 -0.98
D0070-1-6 222.8 0. 033771 0.001218 0.282521 0. 000017 -8.9 -4.2 1040 1516 -0.96
D0070-1-7 222.8 0. 034678 0.001256 0.282507 0. 000016 -9.4 -4.7 1061 1547 -0.96
D0070-1-8 222.8 0.021611 0. 000804 0.282537 0. 000018 -8.3 -3.5 1006 1476 -0.98
D0070-1-9 222.8 0. 032734 0. 001206 0.282300 0. 000016 -16.7 -12.0 1351 2008 -0.96
D0070-1-10 222.8 0.035717 0.001309 0.282310 0. 000019 -16.3 -11.6 1341 1987 -0.96
D0070-1-11 222.8 0. 022271 0. 000819 0.282598 0. 000024 -6.2 -1.4 921 1340 -0.98
D0070-1-12 222.8 0.030175 0.001107 0.282519 0. 000019 -8.9 -4.2 1040 1519 -0.97
D0070-1-13 222.8 0. 027758 0.001012 0.282538 0. 000028 -8.3 -3.5 1010 1476 -0.97
D0070-1-14 222.8 0.017280 0. 000636 0.282540 0. 000017 -8.2 -3.4 998 1468 -0.98

A 53 R VAR FAR A, #R D 0A  AR f  AR H T
B — M TN T (1990) JFRE 1 5 5 X I M
WA AR5 85 A U-Pb 4F 8 215 ~213 Ma 10 2 .
WARE 1025 J7 T8 EL i Hh 5 0 A A A A AR A i
U-Pb ¥EBEUAE RS 174 Ma, JJE A7 U-Th-Pb 3k 5L
WY 168 Ma, B8 K-Ar E4E R {E 174 Ma Al
158 Ma, AP Je 08 25 4 2 O35 43 BT 18 1L 3
TRIBHASE (2017) FK A5 #0 e 04 2 14 rp 0K 0 AR 1A B
A SHRIMP 4E % 43l 226. 6+ 6.9 Ma Fil 209. 7 +
3.1 Ma, ¥EHe =&, RMED LW, DIA 5
R 2 2 G0 M T A2 A1 I R BE ) 29 S 300 D 08 4 1k
AN 53 TE AR 2 A AN

IR ATF 5 %08 0 T W8 2 K AR N8 43 i AT T I A
(EF A T R A, FEA A A AR AR
MRz B, PR T RN E S A 8,
ARAT L R BECIR 2B s BEAE A A AR
215.62. 1 Ma, HORLBER B =8 K AL X A0 45
AAE IS A 220.5+1.8 Ma, "HRIABER & KL

RALF I =S, AR DA A i R R B, 2
BN S & W 3 W, DUAE 3R A5 19 4F R B s
(174~158 Ma) , & HEBR I3 iR 25 (%) 52w S0 7T g AR
FARA> R BT U BR e Y 9T 4 G R e 1 R
Mo 25 A 4L A FAR Al ¢ RFRIE, 2/ FRY
HBPEWS 5 R v N A7 AE 6 1L DI AE B R L R
— MM, A = N T GR A= A B 18 R 4 5 58
Fra B AN 10 Ma (L4, 2010), #BEIS
ENSCIR | W AR AR IR A 2529 13 Ma, R UIHS
PEVEN S WIAE R A & T Z B Be i a Kk 8, &
ZAEHK b g WV JIAE I AN GS oy RIE L,
P BoR AP KA TP IER A (Or) MK A
(Ab) BRAMXKR, MEZHURRESGKERZ
By B4 il R IE 48 7R 5 K ) 22 B B AE RN AR 3 A
AR
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6.2 E=AEH

HB IS B = B AR A H A BOE 1Y Sio,
B, BE R K,0+Na,0 { (5.76% ~8.36%),
HIOUUR MK B R E 4 REE (B (H
274x107°) | Rb, Th fl U K& & K FE %3G E Nb
Y Fl Ga &, HA &AM Ga/Al A, 7t Ba,
Sr. Eu (Eu”/Eu=0.03~0.84), A4+ P,0, & &
BEE Si0, MM S REML, 5 A ALK K A 28 AL dE
fE—32 (ZEWkAESE, 2007; T CR%, 2017; B
0T 245, 2022)

R en I SN I e oo & A TSl i
MR GRS (2012) BHEM A B AL BB 4 A
MR b, T RZEME T Ba, Sr, P Tifik
M5 A RIS AR IE—3 (B 8a) , #i HICHERAL
Ba XS A BIAE b A 19 43 i il 2kt — 2K
(B 8b), BEMRE AE KK A Nd [ £ &,
(t) HH-8.74~-8.13, T, HHN 1.71~1.66 Ga;
BiA HEFALR ey (1) HHA-14.1~-2.2, T, 10
H2.14~1.39 Ga, EETE KA W E A HE [ %

1000 [

ey (1) HN-12.0~-1.4, T, HHN 2.01~1.34
Ga, &% TFeO/MgO A H (°F4#15.43) 5 A &
0 A B E {4 13.48 $ 38 ( Whalen et al. |
1987), WA & T 4apkdiil S B AL A (2.38), 1
BAE A (2.27) FIM BIAER A (2.37), Lk
oA M ER AL 2E R AE BRI S B AR K AR A
J& A TIAE X A

FIHT A BYAE B 8 19 0 0 1 i, R B K AR
B A 1E Si0,-TFeO/MgO &l fif rh #5542 38 9% A A
e X8 (K 9a), 7E K,0-Na,O BIfigh, # %
EITEANAREK AR (F9b); B K
1650 # 1Y 10000xGa/AL{H K 2.51~3.19, & T 1 &
(2.1) Al S A (2.28) &K A (Whalen et al.
1987), £ 10000 x Ga/Al-Nb & fit (& 10a) FI
10000 x Ga/Al-TFeO/MgO E f#H (K 10b), B =
BT RAGH ABR A ETEA A B A X, N
10000xGa/ Al {E F1H 5| E i 25 Rk, #REWR B =
B TR A A B A B A b BR AL 2 R AR
(T EFRMFLE, 2005; FREZ, 2016).

FRBREF_KEH G O a b
HEEER KRG 5
100 4l
= /o
) ARERA o $ / ®
gn i = S [ ARUERE
S v | 236 rmumss. o o%g
R A
ST S : T Q
i N T SEERE
- . SEERE
1 VI —— I L Ll | L L l - I - I I I L 1 I L |
55 60 65 70 75 2 3 4 5 6 7
Si0,/% K,0/%

a—A BUAE G A 1) Si0,-TFeO/MgO HI 5 Ef# ( Whalen et al. , 1987); b—A BIE & ) K,0-Na, 0 HIHIEf# ( Collins et al. , 1982)

BWO A R EEEE KA A A AR

Fig. 9 Discrimination diagram for the rock-type of the eastern part of the Dupangling pluton

(a) Si0,-TFeO/MgO discrimination diagram for A-type granite ( Schema from Whalen et al. , 1987); (b) K,0-Na,O discrimination

diagram for A-type granite (Schema from Collins et al. , 1982)

T A BIER A (RS ABEAE A ) M,
HEE A S — AR, HEZERKATERET A
RIAE X5 A IR XA & B A A — P (Bonin,
2007) , EAIATLAE B & R X I8 A [\ A At R
JEHL (Eby, 1992), Jf b4 i 1 2 Fh p A A58 =X
(Whalen et al. , 1987; BE/N¥ESE ) 2009) , R4 A
R A S L, HHEAF RN E N EE

EPIESA IR XRRE . it TR Rb 76 BV & 1Y
My S, JTHE S WAH, FIH Rb/Sr b {H fE
ROMCESRIE XML (EfERE 5, 1993) , XEWTE
HYHSPE WS B = B K AE K A Rb T it A 518. 6%
107 J = F KBl b 72 A 112x107°, Sr & ity
H 23.2x107° Z/NF K i b Hb5E I{E 350x107° (5K
ZE K ME L, 2012), H Rb/Sr FLHI{H 54.51 KT 4
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MgO discrimination diagram for A-type granite (Schema from Whalen et al. , 1987)
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granite (Huaxia base data from Yu et al. , 2010; Yangize base
Data from Wang et al. , 2010 and He et al. , 2018; The three
dotted lines which represent crustal evolution trend from Jin et

al., 2007)
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