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Abstract: Muscovite is a common mineral in peraluminous granites, it could be a mineral barometer to constrain
the emplacement depth of peraluminous granites. Chemical compositions of muscovite from the Jintan two-mica
granite are determined using electron microprobe. According to the calculation for the crystallization pressure of the
muscovite, the pressure of emplacement of the Jintan pluton is 4. 9x10° ~6. 1x10° Pa with average 5.4x10° Pa,
corresponding to 16 ~20 km with average 18 km in depth. Combing with previous studies, we suggest that the em-
place depth is 17~19 km, and we can presume that crustal thickness of South China in the Indosinian period was
likely =50 km, but it may be denudated because of extensive weathering in the Yanshanian period, which can be
a new explanation for the lacking Indosinian volcanic rocks in South China.
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A KA 5% ( Chiaradia et al. , 2012; Richards et al.
2012; Yang, 2017) , 8RR ( 4) 57 IR FI{R A Y
SR 2 5L A )C (Burt, 19985 Mein-
ert, 1998; Lang and Baker, 2001; Yang et al. , 2008 ;
Yang, 2017) , 46 5 5 1= o0 TR B2 38 68 o = A B KL A
GE T i 5EHE T ik 3 1L R 3 T Ak i OGS
B2 9 ( Anderson, 1996; Anderson et al. , 2008; i
kA% 2013; Yang, 2017; Yang et al. , 2022) , 4€
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WHLIX AL 10 A, HOR 2808 B A A 3 40 B R Ak
(A/CNK > 1) (#h¥ %, 2002, 2003; Fhi%, 2006;
Zhou et al., 2006; Wang et al., 2007; A5 it 45,
2007a, 2007b; FEAHNSE, 2011; Gao et al. , 2017; Tao
et al. , 2018) . fEGWLIN Ny, AR R TP AE AR TR AR AE
i B4 Hh R AR A AR R P AR LIOR 24T 5~ 10 ki
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FEE B RE T, R AR SO e 5 A a Bk
AEITFE X AL 54 5 B4 15 7 ( Anderson and Rowley,
1981; Anderson, 1996; Fg4k1E4E 2013)
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NBFFER BT A A A0 18 B8R BURRAE (% 358 4,
2010; X FEA LS, 2013 ; Tao et al. , 2018 ; FLAkAESE
2020) , AHE S WELL B A R R R ALTR BE A SC LA 43
iFg N LRl S A S I ae S Y I A E 2t EIPOE S iS
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RLEREE A BT AWM TR R0 T AR AR
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Jai, 1984) , FER AR B -FER M Z | 5[] E &
JevG G R A (I 1e) X P W72 it 32 B
AR W) GEARVE R A VE E M oA (B 1e) . AR E
AR AR, e S AR T
AL VG I VR, S AT AN s R S
M FZH#E T AR (B 1e) , AFZRAVE A2
(] (1) 42 il OC RN TE AE (B ZEAR4E, 20135 Tao et al. |
2018; FH4kAEAE, 2020) , B TR EHR, B
FEAE b 2 SR HOIR AR | RLBER 28548, o B 2 22
A MR AN, FEE AT Y AR A
(30% ~35%)  FHK A1 (25% ~30%) . 1 5 (30% ~
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LB EE MK A, EEE AT YR KA
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2018; PLRAESE, 2020)
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Fig. 1 Sketch tectonic map of the South China Plate (a, modified after Li et al. , 2010) , the map showing distribution of the

Indosinian granites in southeastern China (b, modified after Tao Jihua et al. , 2015) and the simplified geological map of Jintan

pluton (¢, modified after Tao et al. , 2018)
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Fig. 2 The microscopic images of two-mica granite from the Jintan pluton
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Bi—biotite; Mus—muscovite; Kf—K-feldspar; Pl—plagioclase; Q—quartz

=T Si0, SN 45.27% ~47. 43%, TiO, & &
7 0. 46% ~ 0. 87%, ALO, &% & A4 32. 20% ~
34.71% ,FeO" &N 3.23% ~4. 20% , MgO & H
0.84% ~ 1. 47% ,Na,O0 & &4 0. 38% ~0. 74% ,K,0
TR 9.94%~10.75% , MRYEFR | P REdE A 1
& W= BEAE R A T BT B R A A

3 g

PITA BE AR  H  BE FRET AT AR LR 1, 9F
L 22 AT 0 BRI T A B i iRl 2
HRICR MR T8, 2R R, &M s e S



850 H o0 0 W o & & 43 %
x1 eHEA_ZBRRETEZSHLFAR wy/ %
Table 1 Chemical compositons of muscovites from the two-mica granite in Jintan pluton
5 MS-1 MS-2 MS-3 MS-4 MS-5 MS-6 MS-7 MS-8 MS-9 MS-10 MS-11 MS-12 MS-13 MS-14 MS-15 MS-16 MS-17 MS-18 MS-19
Si0, 45.27 46.27 46.23 45.61 46.44 46.33 46.23 46.24 46.39 46.56 46.31 47.43 46.44 46.62 46.39 46.3 47.19 46.9 46.78
TiO, 0.83 0.48 0.80 0.79 0.71 0.57 0.59 0.49 0.65 0.61 0.64 0.50 0.59 0.57 0.46 0.76 0.67 0.87 0.66
Al O; 32.57 32.27 33.01 32.88 32.41 33.09 32.64 32.82 33.13 33.68 34.06 33.30 32.94 32.20 34.09 34.32 32.46 34.71 33.91
Cr, 04 - 0.32 0.05 0.03 0.03 0.06 - 0.06 0.00 - 0.03 0.09 - 0.01 0.02 0.04 0.03 0.07 0.11
FeO" 3.75 3.50 3.87 3.51 4.03 3.48 3.90 3.88 3.87 3.38 3.39 3.70 4.01 4.10 3.23 3.44 4.30 3.46 3.84
MnO 0.05 0.05 0.02 0.02 0.03 0.02 0.02 0.06 0.01 0.04 0.02 0.01 0.04 0.02 0.03 0.02 0.01 0.06 0.03
MgO 1.16 1.15 1.07 0.96 1.26 1.07 1.11 1.06 1.05 0.92 0.94 1.21 1.22 1.27 0.93 0.84 1.47 0.92 1.05
Ca0 - 0.00 - 0.02 0.01 0.01 - - - - - - - - - - - - 0. 06
Na,0O 0.52 0.50 0.47 0.61 0.57 0.58 0.53 0.56 0.47 0.54 0.71 0.43 0.55 0.38 0.73 0.65 0.49 0.74 0.60
K,0  10.32 10.19 10.47 10.11 10.23 10.18 10.23 10.46 10.75 10.45 9.97 10.23 10.02 10.08 9.94 10.14 10.52 10.29 10.03
F 0.39 0.32 0.23 0.2 0.26 0.21 0.21 0.25 0.15 0.1 0.2 0.26 0.23 0.18 0.14 0.21 0.24 0.23 0.17
Cl 0 - 0 0.01 0.01 0.02 0 0.01 - - 0.01 - 0.01 0.01 - 0.01 0 0 0.01
Total 94.47 94.73 95.99 94.55 95.72 95.38 95.24 95.63 96.32 96.18 96.07 96.88 95.82 95.26 95.82 96.5 97.13 98.01 97.07
F=0=Cl 0.16 0.13 0.1 0.09 0.11 0.09 0.09 0.1 0.06 0.04 0.09 0.11 0.1 0.08 0.06 0.09 0.1 0.1 0.07
L 22 A~ O S BL Al B B 74
Si 6.17 6.27 6.2 6.19 6.24 6.23 6.24 6.23 6.21 6.21 6.17 6.27 6.22 6.29 6.19 6.15 6.26 6.14 6.18
AlY 1.8 1.73 1.8 1.81 1.76 1.77 1.76 1.78 1.8 1.79 1.83 1.73 1.78 1.72 1.81 1.85 1.74 1.86 1.82
A 3,40 3.42 3.41 3.45 3.37 3.47 3.43 3.43 3.42 3.5 3.51 3.45 3.42 3.4 3.54 3.51 3.33 3.48 3.46
Ti 0.09 0.05 0.08 0.08 0.07 0.06 0.06 0.05 0.07 0.06 0.06 0.05 0.06 0.06 0.05 0.08 0.07 0.09 0.07
Fe 0.43 0.40 0.43 0.40 0.45 0.39 0.44 0.44 0.43 0.383 0.38 0.41 0.45 0.46 0.36 0.38 0.48 0.38 0.42
Cr 0.00 0.04 0.01 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Mn 0.01 0.0 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00
Mg 0.24 0.23 0.21 0.20 0.25 0.21 0.22 0.21 0.21 0.18 0.19 0.24 0.24 0.26 0.18 0.17 0.29 0.18 0.21
Ca 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Na 0.14 0.13 0.12 0.16 0.15 0.15 0.14 0.15 0.12 0.14 0.18 0.11 0.14 0.1 0.19 0.17 0.13 0.19 0.15
K 1.80 1.76 1.79 1.75 1.75 1.75 1.76 1.80 1.84 1.78 1.69 1.73 1.71 1.73 1.69 1.72 1.78 1.72 1.69
CF 0.33 0.27 0.20 0.17 0.22 0.18 0.18 0.21 0.13 0.09 0.17 0.21 0.19 0.15 0.12 0.18 0.20 0.19 0.15
CCl 0.0 0.0 00 00 0.0 00 00 00 00 00 00 00 00 00 00 00 00 00 0.0
P/10*Pa 4.6 59 50 49 56 53 55 53 50 51 46 45 59 53 6.1 48 42 58 4.1
—%‘%%ﬁ?ﬁuﬂﬂ p
K, 75Nao 14Feo4zMgozz 344[A1| 7&)Si6.21J020(0H>4,%éHH EIZS!:’/\ EZ:{%EW?( &l 2b)o *Eﬁﬁﬁ)\aﬁﬁ,ﬂ
FOREHARMZEE =1 KAL [ A1SI,0,, ] (OH), 83,10 FRIAE R A 5 B o BRI R e RAER I A =
IEHH*%?%WZX%? NaAL [ AlSi;0,, ] (OH), Fi&kk %E%ﬂﬂ’ﬁ)ﬂm#?ﬁ/ﬁiﬁﬁ N 91

A3 T KAL(Fe, Mg) (Si,0,,) (OH), ¥4 12 5t [7] 4
AN R =y, - BAT 5 RIS AR B BN S B
165 7 2 B A L B 43 FR AE ( Clark, 1981)
(E3),

4 g

4.1 BREREXEH

BRGNPV -l e re S YA E o L & P S Y
Py BORLHLR , S 109 AT, 22 AR - A (I 2a) ,
AN JEAE A s BERFAE DR T A s B (M-

eret al. , 1981; Speer, 1984; Roycroft, 1991; ¥
%, 2002) s 350 ARG 5 R B A Y S

HHA =B, o Ptk 521 A - A TE R B0k
JA = B k2 i3 IR TG B S 25 03] (B A 4
2010; FEakAess 2013), DM, MR 4 75 4H 27 R AE )

B A RBTTE B = B K s BRI
‘T RAEHTH,
WA I R AE L B AR B — R R 3

B Ti SR (TIO, & > 0.4%, Miller et al. , 1981;
Anderson, 1996) A 1 HRI LA, &0 = HEE
M H SR Tio, &AM T 0. 46% ~0.87% 2
), R A B = BEREAE . Ah  FE T k2
BAFIRE G L (E 4, &K ET TS
BEX Y AR A 2 B DX S HL R0 [R) R Al 48 7
KA AR,
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Fig. 3 Chemical composition diagram of the muscovites

from the Jintan two-mica granites (after Chark, 1981)

25 B, AT 9T B 4 M — = BEIE R A
T o RS R TR A S U s R B A
3 R T R AT AR B T R Uy B o S A
(Miller et al., 1981; h¥ %, 2002; B4k 1 %,
2013; Huang et al. , 2015; Tao et al. , 2018) ,

4.2 EAGEEMREREMBAENX

HER Th AU A B — A W0 R 2 B S D) ke
Z Al e LA A R KA o A, A
A HAE ] 90 790 km?( Zhou et al. , 2006 ) ;55—
FRESJE R ZHUE K A it SR T K A (A/CNK >
1), J6 H 2 A2 F B S AR B ik R 5 A6 B o s 3
91% (Zhou et al. , 2006) , {HLiR = & FH A F N A 55
FHH ) (Wang et al. , 2007; FE4kAESE | 2013) | ifij
WL W A =Bk, P, 7RG 38 i 2510 R X
B B AT A BR A AR TR B 0 R 1 1 )
(Fgdktess | 2013) , AT NI E R =t AR
F1HIFE 7R B L (Velde 1965, 1967; Huang and Wyl-
lie, 1973; Borodina and Fershtater, 1988 ), Velde
(1965, 1967) & 542 th A F = BEk Al 58 7,
Massonne and Schreyer (1987 ) i1 57 HY S I0E X
BRSSP T TR, FELCIERE [, Anderson
(1996) 25t T H =BT Si & (DL 11 MR T
) R AR

p=-2.678 6 Si’+43.975 Si+0.012 53 1-113.999 5

X p HESI(10° Pa), ¢ HIRFE(C) .,

WRIE ERITE, &M m R A ST Ha RN
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— [l e P i) —
= ATRAES 82 W B
it N a T
i wEAER | d L
F 20,1 Sl S

0 0

04 6 o

i i

RS P

-

1 (. N5 :
= it -. s
1 - J '
= = /r
e W Wk (17 8
5  WEAER e AN .
05 06 07 08 09 10 05 06 07 08 0.9
w(Fe)/w(Fet+Mg) wiFe)/w(FetMg)

RtEEab
Mg Na

Bl 4 @i mBERA P IEAE A B BERICAE AL B2 S U B (a, J5P0FSE, 2002 M8 b, 36 Miller et al. ,
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Fig. 4 Geochmical discrimination diagrams of primary and secondary muscovites from the Jintan two-mica granites (a, modified

after Sun Tao et al. , 2002; b, modified after Miller et al. , 1981 and Huang et al. , 2015)
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IS T2 8 7771 (Anderson, 1996) , A SCHEFE R
TG K A5 IR 669°C (P 4k1E %, 2020)
FERIT IR, FIH AR AR T &M a4k
B L B S, Hod MS-1 MS-11  MS-15  MS-16 .
MS-18 MS-19 Z3#r i Si JRFEU/NF 3. 1(LL 11 4~ 0
JEF R R AR T S0 b5 11 = B
A= BE(Si=3. 1), HWith, XS E N EAS
SREIPFHEMAE, FRaP it B8R I8 4.9
x10°~6. 1x10°* Pa, ¥ 5. 4x10° Pa, Xf v FYTE BUIR
FER 16~20 km ¥4 18km, 5RIIS RELEN W —
BEAE G 7 7T 3 0 A R AR A TR B 19 km ( B 4K 4245
2013) FAR—F, Wang 55 (2007) 7EA KBNS E R
TSRS, it CIPW AR #EFL Y Qz-Ab-
Or 1A Ak 3503 b b DX B S AL b RN e T R 2y
5%10° Pa, tH 24 TRALIEEE 17 km, [FIAEHL, 405 A
CIPW FRUED WAL UG DR, A AL K 25t 7%
FEWA P X B S HAAE b A ) X (B S) L H8n
A RE AT AR AR T, #23 5%10° Pa, 5 R KT
FEHH R EAR N 145 R (5. 4x10° Pa) HoA—
., Ik, LR A LR nT DAEWT , fe R B S AR 7
PR RLFE 17 ~19 km,,

SR, BLAE 42w HL 5¢ JR JE 30 ~ 40 km ( Zhang
et al. , 2021) AEEEEI SIS (L R b 72 TR BEAR 1T g

Q

il X ED S IE
& ‘\"wm&g ef al., 2007)
1x10°pa B

Ab Or

K5 &AL N A CIPW FriED B 4L (45 Johannes
and Holtz, 1996; CIPW 5 1BRILFEIE5] A Tao et al. ,
2018)

Fig. 5 CIPW-normative minerals of the granite of Jintan pluton
(after Johannes and Holtz, 1996 ; the data for CIPWcalculation

come from Tao et al. , 2018)

=50 km, S A2 R B S AL i< A TT Rg = 7 b e B Tk
TSRS 1515 50 R URERIE RLVE PP B, A g B S 1 3
IER P — B E R SRR LT 983K 1 300 km (5
PURE A 3 LU R A FLRRAE S A SE R Rk 1
11 ( Laramide Orogeny) (Li and Li, 2007) 280l Wf
FEFI  ALSERIRLK i P 18 1Ly (R AR A S5 )
JE R 55 ~65 km JERINEHLTE , I AL R — =
H}AE X 7 (Coney and Harms, 1984; Liu et al. ,
2010; FAk#E4E . 2013; Chapman ef al. , 2015) , A
B — 20 SR e B SR e S L Tk e hr
K3 LU 8 il P 3 LA O HLAR 7T RE 2 N R L 5e
W R R R R E A S BT KA 2R X
HJE i, ( Coney and Harms, 1984; Collins et al. ,
2016) .

1 FAS UAIF 5 A RE & AT E SR FT B 5T B9 R
(Wang et al. , 2007; Fg2k4e55 2013) B A &5 FLHL
B YR R B BT 1) 8 Sk R AR, BRI b, FRATTHE N 4 g
BLef AR R LIS ATREA 17 ~ 19 km BB Y Bg ik
AL G SN 5~ 10 km HL5% 9y 5 9l 340 1k
(EHEZAE, 2002) , H/NH % (2002 ) HRAEHE 1L
Rt Se/Y OB R gk B A P4 A R AE 4
D e [ AR P e LU b 52 JEJBE K 24 30~ 45 km,3X —Hb
SRR BRI E 7 R 2 35~42 km( B IR A
A, 2002) FILA B 08 b 52 )R EE 2 33 ~ 40 km (P
8, 2003) LAY, = UG, A e Hh 5w R I B
[Ea) 35 A DA B S 30 S8 8 1L 00 T 249 5~ 15 km DA b
T MGHE LU0 S A | 46 R e Y J58 B A T B A4k
FEUAAE R BN S 0T 5 5 AL s L B S A 3 2R
S5, e 1L 3 M 5 32 AL 1 R 5K A i LU P 4 1Y
F 715 5 (M 8%, 2007a; Bonnetti ef al. , 2023) ,
EaRe L 2 )5 B A B ) M 72 BF 1 B ad # L TR
B, 55— T, ARt g AR A g B S 300 37 % TS )
HuFEHy T g S EAE SR L R T T s A G XL
PR, EJER (5~ 15 km) KUALE ik 25 THAE FH S5 30
Kb T b Hb7E A ED S K LU AT REAE L I
BRI T A A B R AF . BLAh, e PR S i
DURUA TR B 55 A AR AR R BN S RO s A (&
KA, 2013) , L HEX — M5, 2T, At
I BN BLAS , AE R I 1A 20 17 W b 1 M 56 % o J&
TR A XAk 3R ok, PRI I K R 3 1 30 K s 45 DA
RIEZE A (Zhou et al. , 2006)
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Hunan[ J]. Acta Petrologica et Mineralogica, 26(5) ; 387~398 (in
5 élﬂ:ﬁ/b\ Chinese with English abstract) .

(1) &M e = B A 2 A Ry 2l
Hz B 48, T2 B — &R 580 = BE 48 F NaAl,
[ AlSi;0,,] (OH), FiZgfhf1 73+ KAL(Fe, Mg) (Si,0)
(OH), M2 R g R 50 rh B =4, T -1
N =S K, ;sNa, ,Fey ,Mg, 5, Al 4, [ Al 54Si4 5, ]
0, (OH),;

(2) EAHZEFNE P A0E oy FI0) 4 0 — = BEAE
A I E o B E TR A BB

(3) it A= B 2R o e T A R
IR A MEE R T S 4.9x10% ~6. 1x10° Pa, -3
5.4x10° Pa, Xt N JE WK EE A 16 ~ 20 km, “F 3
18 km, B4 — 25 R4 1 5 2 A 17 I A 15 75
- ST S DAY A AR

(4) A1 ED S 3 L Jn JE A b 5% RS B AR 1 g
=50 km (HAEMEI LT T 5~ 15 km B9 KUl
F TR F 3 7T RE Ay Sk 4 7 b DXAR T 5 = B 57 1]
KA R T — R AR,

i w4 IR T FEHFR
T e SR A S BE 5T M T AR 6 A Bh i LB
At A2 PR T P EAF IR ) M AL F AR TS
KEAF IR 38 F A2 4 875 F B A F B2 AL 5 AT
RITLNRBN R R AR — LB L F it AR
FFARPLETHLETNEL BLFENS
ForR i EARITE] T A4 B H R R L8 B AR
T AR & WA B, A s — I R T S h B
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