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Metamorphic pressure-temperature conditions and K-Ar geochronology of the
Yixingzhai and Chechang-Beitai plutons, Shanxi Province

MENG Jie', PENG Tao', ZHANG Ji-jun* and WU Chun-ming'
(1. College of Earth Science, University of Chinese Academy of Sciences, Beijing 100049, China; 2. Shaanxi Center
of Geological Survey, Xi’an 710068, China)

Abstract: Exposed in the middle segment of the Palacoproterozoic Trans-North China Orogen, the Yixingzhai
pluton on the southern slope of the Hengshan Mountain and the Chechang-Beitai pluton on the northern slope of
the Wutai Mountain experienced amphibolite facies metamorphism and were cut by metamorphosed diabase
dykes. The Yixingzhai pluton consists of transitional granodioritic gneiss, quartz dioritic gneiss and dioritic
gneiss. Its metamorphic peak p-T conditions are estimated to be of 710 ~760C /0.65~0.75 GPa and the retro-
grade metamorphism occurred at 560 ~690C /~0.46 GPa. The metamorphic peak is ascribed to typical middle
p-T facies series. K-Ar dating of metamorphic hornblende suggests that the metamorphic peak occurred at about
1.84~1.82 Ga. The Chechang-Beitai pluton consists of biotite-muscovite granitic gneiss and the metamorphic
peak p-T conditions are estimated to be of 550 ~690°C /0.92~1.14 GPa, belonging to the top middle p/T fa-
cies seies. K-Ar dating of metamorphic biotite implies that the metamorphic peak occurred at about 1.80 Ga.
Geochronologic research indicates that these two plutons were involved in the late Palacoproterozoic orogenic
event of Trans-North China Orogen deciphered at about 1.96~1.80 Ga.
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Fig. 1  Geological map of Hengshan Mountain-Wutai Mountain area (modified after Kroner et al.,» 20065 Li et al., 2008,

2010: Qian et al., 2013; The inserted small figure exhibits the location of the study area in the Tans-North China Orogen, after
Zhao et al ., 2007)
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Fig. 2 Micropetrographs of representative samples in the Yixingzhai pluton
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Hbl—hornblende; Pl—plagioclase; Bt—biotite; Ep—epidote; Ttn—titanite; Cpx—clinopyroxene; Qtz—quartz
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Fig. 3 Micropetrographs of representative samples in the Chechang-Beitai pluton
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Hbl—hornblende; Pl—plagioclase; Bt—biotite; Ms—muscovite; Ep—epidote; Zo—zoisite; Grt—garnet; Qtz—quartz; Scp—scapolite
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B0, AR TE O ST . R ) o
2R 3.
4.1 XHEEIK

(D ALK A 7 BRAFE 5 HST78

RHAT TP RLZE A AT A A A 2 R
IIAHEE, BT Si0,-MgO, & FeO AL Oy, CaO 17 # L
ZE5 o RAMINA AL 3ok, R A A 22 1
A AL SR EASHEMER 0.72 GPa, F i
WA Al TSI EAHEIEN 0.46 GPa. R
P RHAT O R 2 oy S A IR A T A A2
By s R RHCAT — A NIRRT, VA AR T
FEA 759°C o AR = d A A 0o 5 2R A RERY,
M 2Bk — AW B, 15 H AR TR BE A 588,

i JEAHEE 759°C 2K 171C -

(2) fIN B2 AR B R FE b HS99

RHE A ORI S A 2 o SR — 3 A
A A A S A Y BT S0, B ALO;, H
HEM FeO 1 K,0 % &, FHK 1) MgO 1 CaO %
fo NHAMINAT AL Db, 3 H 3 5 A N A il
SEIHE B 0.75 GPa, JZAC WK S {E R 0.69
GPa, B W22 b b il 5% 1 s I AR 0.06 GPao i
Pt A7y DA TP A 2 1 B By B AR TN A D 1A
KR A AR 3 AR TR 760°C -
MR F DA A 3 5 173 B 2 i AR A 23 19 HH A8 it
FE 747°C , SrpOiR BEEE AR — 3. SRH M IN A LS
53 B RE R Gy, N B 2 BE— A DN A B 19
HAR R 2 609°C 5 B 760°CAIK 151°C -

F3 NHARERME -LEEFNTREBEE-EHITEL
Table 3 Metamorphic temperature and pressure conditions of Yixingzhai and Chechang-Beitai plutons
p/GPa t/C
FE i 5
Al" GBMP GMPQ GBPQ GHPQ HPQ Hbl-PI Bt-Hbl Bt-Ms  Grt-Bt  Grt-Ms
HS74 0.65 0.72 757
HS78 0.72 759 588
0.46
HS99  0.75(Hbl ) 760CHbI 1)
0.69C(Hbl 1) 747(Hbl ) 609C(Hbl 1)
HS139  0.67CHbl ) 712 619CHbI )
0.63(Hbl 1) 585(Hbl i)
WT60  0.70(ED 740
WT65 0.71 0.87 691
WT216  0.70(f&5E)D 729
WT254 0.98 0.92 1.14 770 564 474

A" N4 AL 5K J3F (Anderson and Smith, 1995); GBMP—41 1 7 41— 2 Bk 2 BERHCH K 7 (Wu, 20150 GBPQ—Aifi 1 Fi-
BRBREKAATIEIE T (W et al.» 2004); GMPQ—Ai #8741 — 1 = B R A7 — 47 S8 v -6 J1 41 & (Wu and Zhao, 2006);
GHPQ— A 3 7AiM INA-RH A —F 98K 7771 (Jonathon et al.» 2000); HPQ— A N A - & 41 — A 95 F& 7 11 (Bhadra and Bhattacharya,
20075 HbLPI—#f W A-#H A% 7 (Holland and Blundys 1994); Bt-Hbl—2 2 B-RHK AT T (Wu e al. » 2002); Be-Ms— = BEE
I (Hoisch, 1989); Grt-Br—Ai 14— = BHE B TF (Holdaway, 2000); Grt-Ms—F 18§41~z B ¥ 7 (Wu and Zhao, 2006) .

(3) f g A R i HS139

A L A S A B SR SIO, - MgOs
7L FeOn CaO» ALO; BB HE A —. R M WNA
Al JEFTE, M4 A I A o i AL 5 &, THES R
JIHEHR 0.63 GPa, 14 M N AL S Al & & iHAAS
HIEJMEHR 0.67 GPa, W AHZETE Lo AR A1 I A1
HC B2 B AR TR A HR AL TR AR R A B, A
RHCA N AR FE TS AR R EE ) 712°C - FEan
A DR AR T PR s BEAE L 3 5 PR B AR A K
I FEARWA ZE ) AR A TS 1 FeOo AR A

PR T 3 B G v 2 i 1 B 2 R R, Y A T
B BRE R, T AR SR FE N 619T « R
I A DN A T B Gy B 32 o BB 25 R Y 5 N T A TN A -
SRR RE VRS AR L R 585°C , 15 619°C TR IR
ZEJu R B — 3. AT BUE H, AR I A oD 5 bk 2
MR AT AL A VAT IR, L I A 5 B B
YAV H IR = 2 100C -

(4) 22 JoURE S B R i HS74

AN AL RS A 5 3 SR A o KR
AR, BOFE S B RO R, LR S IR 1.
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AN ALE 3ok, A f I A D il AL =,
FHE SR 0.65 GPao MR A N AT H L il 5 I
WA AL AR A B, R - A -
BECHPQOUR FE T —IE J1 T4, 19 3048 i I 41 hy
757°C/0.72 GPa-.

POV 4 AFF 5 A ol JE - e v SOk 3D,
LA © MINA R ORRH A RN A
T TR R RS 5 R 0 E B 710 ~7607C /0.65~
0.75 GPa, R fig 2278 i i W il R 4% A4, b s F I 5
A JE T LB AR A 2R s @ A TN 3 SR
ANA A G T AR S {8, Ya R 585
~610C /0.46~0.63 GPa, J& T AN A A EAR
JEORH 2R, U6 B I 6 A R 8 00 T B 0 1) AR L S
R @ N AR AR T LR B SR L R B
— A DA e B T P BE 5 100~ 170°C Zitae
4.2 F] dkEEK

(1) 2B S5 B R WT6S

MRYE AN A AL & =i B 8 0.71
GPao AR RHE AT 5o F0 A AT By I AR A -
FANAILRE T A BIRFE D 691°C o [RIIA1 HS
AT AN AR A B, Y GHPQ B )
T Be A RHEAT— A DA AT i B 75 H IR B s g 4% A
M 677°C /0.87 GPa, I J1{A A S INAT AL 5 &K
VTR R H 0.16 GPas

(2) = RHAE R BRE FE & WT60

B A IE I Pt IR SR . AR P I
e WT6S KAF ¥ i J s, K H Ak vk 0.7
GPa. R4 A2 B FLER = BE R oy, R Y5 — 2 BEEL

J5E VA3 H AR R A 740°C S

(3) A BHER A FES WT216

R A 0 B Sk 1y AT K IR 22l R
L) CaOALO; & B i, SIO, Fl Na,O 2 2 221K,
ARHCAFLATREA R . RHA R
o BES FE 8 Bz BRI s e B 2200 . AR i
AT A 0.7 GPa, 145 B 2 BEATE 2 BE g5, A
Mot B ERA st S BB AR
A AR Uil A 729°C -

(4) R AR 7 R FE L WT254

M = d B = BEROAY 5 3 R = BRI
T BRIV AR AR B S 770°C o R 3
R a b ERAA M ERM KA S ER AT A
HC s R AR 1 - 2R BRI BE TR GBPQ-
GBMP K J3 it 19 21 B2 5 Hs 464193 5l 4 556°C /
1.14 GPa 1 564°C /0.98 GPa. KM GMPQ # 5 11
Tt A 1 2N S H ) A 474°C/0.92
GPao IXSC A 1 58 22 Y0 [l 9 2 AR — 3 P A
530 +40%C/1.01+0.09 GPa-

WRAZE A RHRE IR, £ -1t s
AR AR e U ST e A A o R A A A B T s
AR JHCAH 28 THEES

5 ZAEHN K-Ar 4
R 45 10 G AR 0 SO ARG 2 A

FE CHS74 HSI139) A 4= —db & &K1 1 ASFE W
(WT216)HT T K-Ar AR, MR 45 R W% 4.

FTa MHEMFE -LLEEHHRE K-Ar EEER
Table 4 K-Ar dating of samples from the Yixingzhai and Chengchang-Beitai plutons
FE il Foyis WAE ) JUi/mg K/ % (*AP)r/molesg ™! (AP % W/ Ma
HS74 WL FINH 25.1 1.172 6.363x107° 97.5 1815+1.0
HS139 YN KBRS fANA 21.25 1.52 8.448x107° 99.83 1842+35
KRV AR
WT216 TR BN R BB 21.25 1.52 8.448%10 ° 99.83 1796+0.7

SO AR T A g K BRA A dn HS139 1R
AT K-Ar SF08 0 1 842 £ 35 Ma, 248 T M 2824 B FF
HS74 M N A K-Ar WAERZ5 R 81815.0 £ 1.0
Mao ST T A R b A R R I T e
BJRREEEC>590°C ), AN A K-Ar [FIAL 2 & R 3 1A
#4500 £ 20C (Dodson and McClelland-Brown

1985), PRI AE A2 J5AE R a], #1 I A K-Ar [R) A7 348
RICEFIFHORAE . 2R E N E] 500°C LA A
TFUR TR B VT I, BRI IK 28 £ I AT K-Ar £F % Lb s 147
SO AREE WG, 0 AR B WS N 22 T 1.84 Ga.

LS I | S I i N LI N S Il o = ST
WT216 25 2= B K-Ar MAFES5 L 5 1796.0 £0.7
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Ma. %AW Bl B 7E 550°C B b, s TR A B
K-Ar 7 R 3 LR 350°C (Spears 1993), BEFE i
()28 B K-Ar SERATAR U 3 AR J isf QB2 1, U 38
R IR T 1.80 Gas

3ANFEM I K-Ar AR AS T R AR — Bl A2
JFUFRE(1.84~1.80 Ga), RHIEAIL K T W —HiAL
SR, BAE AR AR N 1% 2 T 1.84 Gao

6 it

6.1 TRIEMEBESENFH

[ A2 S T A R L o A B, R B E B 2
Rk SRd T 5, DRt AR oA A s 2% 1 1) Al
S AN S o BEAE, Bl RE v s g (3 P T

il

(1) = 2 BEHL B U1 (Hoisch, 1989 11 ¥ #ff & %
o — 7 1T, 12300 5 U 38 DA 37 1 B R SR fli—— P8
=BES A B AR RK 1 i 20 4 R AT 45 52 e 445
R, WP IRAAEAE . T — 7 1, i JE T IR AR
A 255 e i 8 AR AT 880 AR NS AR i AR R
P r AN (] o 3 %) R PR AR A AS e AE 1 e Bk %%
T S BT LA, 2 BRI FE - (0 55 45 5 i i
PR

() MINA AL ERETMNA R AR A
e RHC A VK 2 T T 2 A AR s N g ST, T
TG A A 0 T N AT R 4 s T 4. R
e B4 A A AR K S A1 i 45 (193, I8 4 fR
INAT ALE F3 1145 G s 0 o] 68 D 51 C Anderson and
Smith, 1995; ¥4 8%, 2007). 9 H T4 Fife &
A, A R OB A7 W B 5

(3) fAINA - 2 BERE T e 4Tk
b T AR T I, R LA A A K TR
TR R B 3L, A AR AR
FEVEHE T 1 I A R A A 0 2 ) 1)l 2 7 e o 4
S, A G I Fe? ' - M2t B T R A He (T O 1 BE
s N AT - PR B S T 2 B Bt -
Mg B A He, 5 %2 B G S T s Hl 4. B
B, A TN A2 25 BRI R VT30 3% 10 A8 e i 06 391 i %
AN B R AR T

(4) XEHEF AR i Vel B 45 F AR T T
Z%1 F N 5 AH (Spear, 1993 3L ya [l . H 2, %
AR A, BT LR A R SR T
AR AR S R B A P AR P I

JVE LV S R Vv AR R — S 2 )
SRV DL Y, SONHEA AR AR T iy D AL T v A1 TN
AV AR A &R, 2T b & 2 A48 it iy U 19 Ak T
A N 5 AR TR AR TR AR TS . SRR O )
R S o 7 RS 1K P A 5 AR AR 5T 39 R) 47 T AN
[F) AR BE 2
6.2 fdedhERE WL T B E L B R

10 RAELIK, Z#HAT— H U AL 3 iE
(PIRESE A A B T2 1.85 Ga (Zhao et al.» 1998,
2012). AR, B ks BEAR U 41 U-Pb € F V&
BRAR A% Ar/3 Ar B4R UMUE A7 U-Th-Pb 14
ST SRR AR B AT R A3 1L Ay 4 A
FAFATREIT AR T2 1.97 Ga, R 7] B8 — B A &L 2] 4
1.78 Ga, FEIL Lu %(2015)+Chen % (20151 5045,
T A L LR XA (1, I8 4 TR R 1
A7 R 5

(1) SCPEFEE A1 AR T v Vg J03 A Tl - 1 ) 4%
& 710 ~760°C /0.65~0.75 GPa, k3% 1) B 4
%A h 560 ~690°C /0.46 GPa. 78 5 i U 3 4 = A1
WA A, JE T A s AR A R 4] —db & AR
A o v U U B - s 0 2% A R 550 ~ 690°C /0,92 ~
1.14 GPao 2250 WE I 4 v #1 N E A T8 T b s AR
SR AR T

() MUFEFR T LBk, ARENK A
IR AR R 5 0 . REAR B R R T iR AR T
N F R 2 BRI K-Ar 0 AF 45 2 73 0l 1 842 + 35
Ma-1815.0+1.0 Ma+1796.0 = 0.7 Ma, f£ % 30
BBl A R AR — B0, 0 3 P A R o ey e R T
1.84 Gao

Bt BEGAMARRAGASRMT RS
89 = FAS BB,
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