%69% %3%@ A\ Y12
2023 45 H W B 3

Vol. 69 No. 3
May , 2023

GEOLOGICAL REVIEW

R KXHMXEEHBEEAT TS
P—T—t TR EMIEENX

kD BEe"Y max" ATED RRED REE"
1) BHREL TR A M Bk B 2222 e, AR 610059 ;
2) AR ER TR 2F b= SR AR DU )1 44 5 S0 86 2, AT, 610059

RBRE . TR PTG A N —E R R A A RS A L W 4R A 2 — A IR A 4R, o % il e
WAB KGR B O, KILORI R E 4258 h A K A A R 2 (AN AR R e S o S 55, AT T
fif A 24 2E T R 3 T 55 B AR B, 2B 3 45 o) 4 7 A 2 VG % 1 A A T Y b X R 1R EL A R 47 R R s )
KA RA VAT T VRN B A A R 2E AR TR P—T S0P EE ST, R Rl — 2 A A M = s A A BT T 4
A LA-ICP-MS U-Pb 4EAR22 0007, 459 R A8 4 LR BB AH B bs nl R = 018 s 40 & - i A8 TR B BE
WG (ML) AT AR B R RO R (AR F AR+ — R S B+ — Y R+ kT + A
&), P—T AR 609~690 C—0.2~0. 3 GPa; W42 5T B Bog™ W4 & (M2) 2 A K A A2 B 0 38 S AR B o o )
(AMTFAAMEE+E B AR A LA+ BHC A +A9L) , P—T 444 643~732 C—0.20~0. 51 GPa;iRAE
BB A& (M3) A A 2R BE S AT R AR R0 Y (AR F AR+ R R B+ S KA+ A+ A
L), P—T 51F K 602~687 C—0.27~0.39 GPa, AL LBARHK KA IS T B & RA A (1BC) MR
P—T AL A — = A 540 U-Ph 8 R45 SR B X 9 (728 F I 842410 Ma, 275 0B M . 5 P AR PE 4%

R S A TR TR KPR IEE , 455 DX A ) ) 3005 2300 Sl AR, AR DX A ety A8 i S ] E 5 R M A 5 | 4 1)

HIREIA R,
KRR ORI HIX B AL A

FEG TR PGS D0 1| e — 58 T — 2B b —
BT T2 B R A E AR A 2L
[ A e — A IR A e i (B 1) i — 3¢
Mo R A A B R B B AF T 20 12 30,
40 AR B R RS (B R R4 1995)
JE 2K IREE T 1941 4B B GE 2 A (2248 55,
1997) . HiEsE 22t bl w40 0 B A 2 WE A
TN W SUI B AE A 5 (48 S ML DX A8 BT VR
BRAR) AMABRE BT HRA KG—EE LS
O FEEE BRI S U A S A A A
(BEsHESE ,2009) . #5254 1R 2 LIl T v el P R 2
s, AR g (R Rl O ) FIAE b
RAAFHR, RTINS RS | fE A A
TR Z R BRIRG & B RE R A 5%, AT
ot RA A ERARIRT R S RS A

s EF P—T 30 A8 A s 4 1 7 5

%% (Zhou Meifu et al. , 2002; FRE E45, 2004 ; F1F]#k
& 2006 R 2006 ; B ML 2009)
KISk, B 2250 — B0 AR Ttk
VU2, T (TR e 46, 1985) (HA X B4
Al 3 S 14 18 R DA B AR — LA AN TR, 3
MRS (1986) T R FE 5 5 T VW IR & B ks b
3345 T 29574304 Ma fiY Pb-Pb 12404189 Ma
(1) Rb-Sr & B R AR %, DAl X 22 445 & 36 I 19 I A A
PR JE Kb i —ih oo AR, ARIAR (1988) 78 % T
DI IR 5 FTRH A TN JRR 5 T 43 51 45 Rb-Sr
SRR AR Jy 1185. 6 Ma F1 1088. 8+44. 7 Ma, [f] i
THEAFRIRRLA 1 Nd B R 1462. 8 Ma, &
7 1R 45 (1995 ) Al F BSR4 47 U-Ph 325 4R 75 B 58 4%
FTE BB T AR, IR R A e Bl
Jot AR B A FE T — LI A R A O, i

T ARSON EIR A SRFHAEEA P H (45 142072096 ) | HF A Tl 5 R 30 BRI E R TR M 5 Al BT IR BT Bk IX AR (4
202137-3) FACAREE TR FBRIGERHE TR H (45 :2021ZF11413) I RER

Ysche H 38 :2022-08-21 ; 2 [ H 39 : 2022-12-14 5 45 1 & :2022-12-20 ; 5244 : SR /E ., Doi: 10. 16509/]. georeview. 2022. 12. 095

YEF T K ER B ,1996 4E2E, W-L0F5TA:, HiBRIL2E Ll ; Email ; baol_zhang@ 163. com, BIRVEE A B, B, 1965 4E4E | #47,
5, FENF S U ST FER L MBS ; Email : chenyouliang09@ cdut. cn,



882 Mo R

it

2023 4F

20 4FR Bl A 20 AEH R 1 &, R AT
TR X NI A 2 AT 8T 860 ~ 750 Ma (X R #
45 2006 FRE NS5, 2007 ; A FIAKEE  2007) , HIE
BHCE THOTH G, HA R E S KA R
il AT SR T R AN TR e A, B E
TEAEAE IS AL AL 5K (2R IRAE 45,2002 Li Zhengxiang
et al. , 2003; k)" #F 5%, 2013; Yang Yijin et al. ,
2017) Fil5 AL 2L ( Zhou Meifu et al. , 2002; FEF|HK
452007 ; FEXRAE ,2017) K MM A . Bi& AN
TR PG 8 e AR A A T S Rodinian
FB It SR 14) H 2 A 3 Bl A G, R e B T
b A B T A S PR 5 O A DA S 4% - Al P 2%
FEHT T A A 0 Bl R B 0 2%, Bl E 4255 T T
TEFEAT T IRIT T B 25 25 I e A e
A o 4 BT 8 ST Bt B

IAHT BRI 5E SR, Xof BRE A 4 B4 1l R R A s
PSR 10 ) 1) K 22 2 3 2 X X PN A 5 S 9 e 4 AL
2K DA A% 25 R A B R A R
ARAE B A S5 2A A A T HIER LA R B AR AR AR AR E
ST O T 3055, 2021 ), T %k X P AR i 4% o+ 1 F
FEARXS M, X AE— R L2 T IRATRE B e e
FIEBAN Y RIFE S E AR, EH S
DA AR VG 25 B S 2% TP I AR T 4 A R F 5 4
G, BEICEEAS AR A T Hby DX 5 2 A P EEL 2 v ) A 1 7
LM AR R RRA MA I o Fra b ATt o,
TR A AH 2 0 WAk AT 13 5 AR R 2=t
58S T A RVE R P—T— B0, 38R T
FAATREIE B Bl 120U, B AE 3 T AR v 2
BTy ARS8 3o YAk B i A
1 Hu B 5 S

TBTC AT (1989) ¥4 F M B PG 2%, L K41,
28R ) TR 7 H 5 1) A o b 2 i 24 Sk
SERE, AR BRI A i LA A SR R 4
20, I3 X el 2 0 Lok L2 T BT S U S
FBEZ R DA H S SRV i X A s 0 AR 2, LR
PR H—d T A, RN (1986) H4E B =
H—ORa AR A—AINA AN A—RH A %
LA YRR 43 TR E B A AR AR T, LA A
PR EE R F A AR T R BURORL A A
LR A ARG s A, DR A R 58 3=, /il b
FEAHZR . X TREE 225 T AR GE B A ™ Hh iy 2
YRR, LRI R AN RHE RS, 20 4Ll
FE A+ HRWE A +RH A+ AN A B A

B PR IEA TR PG G R B B R Y ARG
Tt IS IR (R B ) . TR IR A&
WESE 7 1, SR AR EE 2 (1987 ) WEFEIA M U 1| 2K 5 4 X
F14) i1 SR 1 AR JoT b AR Ry — > LA Y T R i IR A i
HEASFRHIAR B T 4 A R R A 1 R
JETAE R, T A7 DA 25 4 1) A8 5 45 44 R 600 ~ 700
CH10.3~0.4 GPa, Fifi FMG 55 (1999) Fl 9 ifg 15
(2002) 433l H A A A A —aH A R R
S ARAFIN R K Gy Kb 3004 b DX RR R 5 AH 7Y
A5 SR EE A 700 ~ 830 °C H1900~960 °C, A8 itk J1 4
0.73~0. 8 GPa,JE IR AH . MR A BF 5T 2k

P 1 477 R PG % e A o3 T 4]
(¥ Zhou Meifu et al. , 2002 f&E)
Fig. 1 Brief geological map of the Kangding complex in the
western margin of the Yangtze Plate ( modified after Zhou Meifu

et al. 2002)
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Fig. 2 Geological map of the Datian area, Panzhihua City

Q—45 DU VTt 5 Py 2l® —MF L2 = B, Puy 20— L2 — B s Puy 2l — VA L2 — B s 80, — 5 T AT BN K 25
Yo — B TS AN A BB 5 y— A8 K Bu— A ik

Q—Quaternary regolith; Pt,z>—the 3rd Member of Zanli Formation; Pt,zI°—the 2nd Member of Zanli Formation; Pt,zl'—the 1st Member of Zanli

Formation; 80,—quartz diorite of Jinning period; y,—Hornblende biotite granite of Jinning period; y—granite vein; Bp—diabase vein

B, B GE RE Y AR Ry S o A — R TN 25 AH 11 42 I
A AN Ry B A AE S R A R 3 A 7 1 SRR
LA KRIXE R AR A 1 AR L P—T— Lk iF
FILEZ M.,

W5 XA TSR T R A VS, b ad 4% T
BvG i (1B 1) o DX HE R I 22 32 8 e e
WFHEL2H AR L AR T ) oy = A e B — B
(Przl' ) A—ERH AN R A A IR 7S TR
BARH AN A RS AN ARG GG, AN
M kA, B (Pt ) N —ESARRBR R
AR RBARK R AR RS SSRIE A S
B o tHR G A A G A WU E 5 =B
(Ptzl’) —EAE K B R S IRERCRIE & R kA 4l
B A IR R A (PMNEFFSF,2020) , M EL

WA S A AT WH G RF, WK b X AR
g T AINAEAHN A TRER, A TR,
H R R T A b2 AR AT A A A R s (A
5 ,2022) EFH S AR K H b X XHR A T EIH A
2R BH R T MRS B AR T T LA-ICP-MS
B U-Pb 84 JR15 HIE sUAHCR 109327 Ma(
FIGERE) | S e F] L 4 ) )2 s A 2= 0 R ol
REGEFR ) XN AR A EES ARG,
WTWAENKS SANARSEERS ., H
FREMX DT 2 R B & 28 52545 K 5,
X MRS BN 2% i—BI e R B R SR
DL NE [0) K28k 6038 5 EW a5 3 4By
SRR (K 2)

2 S TS (AR X2 R B R P i DX o A P



884 Mo R

it

2023 4F

B B Hrh 2 A A B S RHE R RS R
(DT1803 . DT1810) 435>k F K H Hi X ZK2601 5L
a5 (101°44'41"E,26° 18" 00" N ) FiI Hb, 3 5 fif 52 L
(101°44'24"E,26°17'58"N) , F T 85 £1 7 4F 00 A1 A
Zm R (DG2001) IRSR A DA T VA AR 1 R
HTEERL S (101°447127E,26°17'52"N) , 54 K1 4 2%
B RHC R A FE i 8 TR — 2400,

2 ik

AR5 LR R R I P A= 1oy o i
TE DY P AR M BB 2 5 HOR S B L TR BT S

FEIEHL, T IR E S JEOLIXA-8230, it & 7 4
EPGE, BTSN I L R 15,0 kV, s
7 20.0 nA, B E AR 10 wm, KERSFICE B9 I s
[0 10 s, 3PS AL T £2% ; [RIRHIEE T RE S A 47
WA 25y, AT T Xeray T, AHXT 5
EZILT 5%,

Ay E TAE T AL BB T (T2 68 TE A
BEARNRSS A BR S T 58 8, 5 A i 0 75 B R BT A
K6 (CL) P34 Fh B o 72 ) ot o 3 8 A R 45 PR
N E)SEN, AL ER S MIRASFE-SEM,, 547 i it 1%
SESEBERE  RSHE R & EHR 25 A B,



%34 K S F A5 B AR FH Ml X R TR F LA AR A P—T— B30 A 1 3 L 885
P 3 BEAAE R 3t DX R RE RE A L ALA 1 7 RBR S RH R A 8 (a) I R U A (b) —(e) : (a) RS LR AR

FE A ST R L AR T A0 5 (b o) AR T 7ZEBER Gt T FER BB B B 5 B) By, FIERERA™ TIm A3 Qlz,
75 FE o 5 Ve AT AR AR SR B 1 BB B B, MAEHSAT Pl (d) AP A AR BEA Grt "R 8 HE 28 FR B B 1 47 ST Sl
AR T A RS RE 8 ST B SR 5 BE B, MIARHK AT PLIF AT DR T ISR IR &7 247 Sily 5 (o) BT h & A7
DA HA TSR AR TR B ) BB 2 BE B, A7 26 Sil, FIAHSA PL

Fig. 3 Rock core photo (a) and microphoto graphs (b) — (e) of the garnet—sillimanite—biotite—plagioclase gneiss from the
Zanli Formation of the Kangding Group in Datian area,Panzhihua City: (a) Large amounts of red garnet can be seen in the rock
core of garnet—sillimanite—Dbiotite—plagioclase gneiss; (b, c¢) a garnet porphyritic contains biotite, ilmenite and quartz in
prograde stage and biotite and plagioclase at peak and retrograde metamorphic stages were found in the matrix; (d) a garnet
porphyritic contains fibrolite in prograde stage and biotite, plagioclase and radial fibrolite formed by hydrothermal action at peak

and retrograde metamorphic stages were found in the matrix; (e) biotite, fibrolite and plagioclase at peak and retrograde

metamorphic stages were found in the matrix
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Fig. 4 X-ray mapping of a garnet porphyroblast in the
garnet—sillimanite—Dbiotite—plagioclase gneiss ( DT1803)

from the Zanli Formation, Datian area
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Fig. 5 X-ray mapping of a garnet porphyroblast in the
garnet—sillimanite—biotite—plagioclase gneiss ( DT1810)

from the Zanli Formation, Datian area
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Fig. 6 The composition profile graph for a grain
FlTE 0 F LA 4 8 S Alm— BRI, Grs— BRI A1, Prp—BESRAR T, Sps—HR AR A1
The profile position is shown in Figure 3 and Figure 4; Alm—Almandine, Grs—Grossularite; Prp—Pyrope; Sps—Spessartine
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Table 1 Microprobe analyses ( %) of garnet in garnet—sillimanite—biotite—plagioclase gneiss (sample DT1803) from

the Zanli Formation of the Kangding Group in Datian area,Panzhihua City

lpER=s 1 2 3 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8 ‘ 9 10 ‘ 11 ‘ 12 13 ‘ 14 ‘ 15
RN i 03 ¥ e b}
Si0, 37.02 | 37.34 | 37.16 | 37.59 | 37.40 | 37.58 | 37.45 | 37.55 | 37.55 | 37.17 | 37.57 | 37.26 | 37.41 | 37.66 | 37.58
TiO, 0.02 | 0.04 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.02 | 0.00 | 0.02 | 0.00 | 0.00 | 0.00
Al, 0, 20.69 | 21.03 | 21.19 | 20.96 | 21.13 | 21.07 | 21.04 | 21.13 | 20.98 | 20.89 | 21.14 | 21.11 | 21.03 | 21.03 | 20.98
TFeO 32.80 | 34.17 | 35.06 | 35.21 | 35.65 | 35.72 | 35.74 | 36.01 | 35.77 | 35.33 | 35.57 | 35.23 | 34.93 | 33.94 | 32.27
MnO 5.19 | 3.29 | 1.98 | 1.53 | 1.57 | 1.48 | 1.49 | 1.45 | 1.50 | 1.54 | 1.57 | 1.63 | 2.38 | 3.66 | 5.77
MgO 2.56 | 3.18 | 3.39 | 3.39 | 3.49 | 3.49 | 3.47 | 3.54 | 3.54 | 3.39 | 3.28 | 3.37 | 3.26 | 3.08 | 2.24
Ca0 1.25 | 0.92 | 0.88 | 0.89 | 0.86 | 0.74 | 0.84 | 0.84 | 0.76 | 0.80 | 0.80 | 0.91 | 0.89 | 0.90 | 1.22
Na, O 0.04 | 0.01 | 0.02 | 0.04 | 0.04 | 0.03 | 0.01 | 0.03 | 0.02 | 0.04 | 0.05 | 0.06 | 0.00 | 0.02 | 0.03
K,0 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.03 | 0.00 | 0.02 | 0.02 | 0.02 | 0.00
Cr,0, 0.04 | 0.04 | 0.02 | 0.04 | 0.07 | 0.01 | 0.01 | 0.00 | 0.04 | 0.03 | 0.05 | 0.05 | 0.06 | 0.06 | 0.00
S 99.61 |100.02| 99.70 | 99. 64 | 100.20|100. 11 |100. 04 | 100. 55|100. 16| 99.23 |100. 02| 99. 66 | 99.98 |100.37|100. 10
0 12
Si 3.01 | 3.01 | 3.00 | 3.03 | 3.03 | 3.02 | 3.01 | 3.00 | 3.01 | 3.01 | 3.02 | 3.00 | 3.01 | 3.02 | 3.03
Ti 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
Al 1.98 | 2.00 | 2.01 | 1.99 | 1.99 | 1.99 | 1.99 | 1.99 | 1.99 | 1.99 | 2.00 | 2.01 | 2.00 | 1.99 | 1.99
Fe®* 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Fe?* 2.22 | 2.30 | 2.36 | 2.37 | 2.37 | 2.40 | 2.40 | 2.40 | 2.40 | 2.39 | 2.39 | 2.38 | 2.35 | 2.28 | 2.18
Mn 0.36 | 0.22 | 0.14 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 0.11 | 0.11 | 0.11 | 0.16 | 0.25 | 0.39
Mg 0.31 | 0.38 | 0.41 | 0.41 | 0.41 | 0.42 | 0.42 | 0.42 | 0.42 | 0.41 | 0.39 | 0.41 | 0.39 | 0.37 | 0.27
Ca 0.11 | 0.08 | 0.08 | 0.08 | 0.08 | 0.06 | 0.07 | 0.07 | 0.07 | 0.07 | 0.07 | 0.08 | 0.08 | 0.08 | 0.11
Na 0.01 | 0.00 | 0.00 | 0.01 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 | 0.01 | 0.01 | 0.00 | 0.00 | 0.01
K 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
Alm 0.74 | 0.77 | 0.79 | 0.79 | 0.79 | 0.80 | 0.80 | 0.80 | 0.80 | 0.80 | 0.80 | 0.79 | 0.78 | 0.76 | 0.73
Grs 0.03 | 0.03 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.04
Prp 0.10 | 0.13 | 0.14 | 0.14 | 0.14 | 0.14 | 0.14 | 0.14 | 0.14 | 0.14 | 0.13 | 0.13 | 0.13 | 0.12 | 0.09
Sps 0.12 | 0.07 | 0.05 | 0.03 | 0.03 | 0.03 | 0.03 | 0.03 | 0.03 | 0.04 | 0.04 | 0.04 | 0.05 | 0.08 | 0.13

R2AHMRREHBEEAGEIEXRZMKAKE (HFm DTI810) PERBFAEREFRISNER (%)

Table 2 Microprobe analyses ( %) of garnet in garnet—sillimanite—biotite—plagioclase gneiss ( sample DT1810)

from the Zanli Formation of the Kangding Group in Datian area

M 55 1 2 3 ‘ 4 5 ‘ 6 7 ‘ 8 ‘ 9 ‘ 10 ‘ 11 ‘ 12 ‘ 13 14 15
RN i & # L} i
Si0, 37.13 | 37.28 | 37.56 | 37.46 | 37.54 | 37.38 | 37.94 | 37.94 | 37.74 | 37.98 | 37.83 | 37.29 | 37.58 | 37.44 | 36.78
TiO, 0.03 | 0.00 | 0.00 | 0.02 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.04 | 0.04 | 0.01 | 0.02 | 0.00
Al,0, 21.00 | 20.81 | 21.04 | 20.89 | 20.84 | 20.85 | 20.99 | 20.88 | 21.13 | 21.25 | 21.05 | 20.91 | 21.08 | 20.89 | 20.59
TFeO 33.27 | 35.43 | 35.52 | 35.35 | 35.44 | 35.58 | 35.91 | 35.72 | 35.82 | 35.63 | 35.36 | 35.38 | 35.81 | 35.83 | 35.52
MnO 5.91 | 2.86 | 2.39 | 2.40 | 2.25 | 1.88 | 1.43 | 1.23 | 1.31 | 1.27 | 1.35 | 1.39 | 1.37 | 1.75 | 3.18
MgO 2.19 | 2.96 | 3.10 | 3.17 | 3.24 | 3.35 | 3.76 | 3.87 | 3.87 | 3.90 | 3.83 | 3.85 | 3.72 | 3.35 | 2.79
Ca0 0.93 | 0.95 | 0.97 | 1.00 | 0.99 | 0.96 | 0.96 | 0.96 | 0.99 | 1.03 | 1.06 | 1.05 | 1.04 | 1.01 | 1.01
Na, O 0.04 | 0.01 | 0.01 | 0.01 | 0.06 | 0.03 | 0.01 | 0.02 | 0.02 | 0.02 | 0.02 | 0.03 | 0.01 | 0.02 | 0.03
K,0 0.01 | 0.00 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.03 | 0.00 | 0.01 | 0.00 | 0.03 | 0.02 | 0.01
Cr,0, 0.03 | 0.01 | 0.01 | 0.01 | 0.02 | 0.01 | 0.00 | 0.06 | 0.01 | 0.04 | 0.00 | 0.02 | 0.02 | 0.02 | 0.02
S 100. 54 |100. 28 | 100. 59 [ 100. 31| 100. 38 | 100. 04 | 101. 01 | 100. 66 | 100. 90 [ 101. 13 | 100. 54 | 99.95 |100. 66 |100.33 | 99.91
0 12
Si 3.00 | 3.01 | 3.01 | 3.01 | 3.01 | 3.01 | 3.02 | 3.02 | 3.00 | 3.01 | 3.02 | 3.00 | 3.00 | 3.01 | 2.99
Ti 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
Al 2.00 | 1.98 | 1.99 | 1.98 | 1.97 | 1.98 | 1.97 | 1.96 | 1.98 | 1.99 | 1.98 | 1.98 | 1.98 | 1.98 | 1.97
Fe** 0.01 | 0.02 | 0.00 | 0.00 | 0.01 | 0.01 | 0.00 | 0.00 | 0.03 | 0.00 | 0.00 | 0.03 | 0.02 | 0.02 | 0.08
Fe?* 2.24 | 2.37 | 2.38 | 2.38 | 2.37 | 2.39 | 2.39 | 2.38 | 2.36 | 2.36 | 2.36 | 2.35 | 2.37 | 2.39 | 2.34
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lpERZs 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Mn 0.40 | 0.20 | 0.16 | 0.16 | 0.15 | 0.13 | 0.10 | 0.08 | 0.09 | 0.09 | 0.09 | 0.10 | 0.09 | 0.12 | 0.22
Mg 0.26 | 0.36 | 0.37 | 0.38 | 0.39 | 0.40 | 0.45 | 0.46 | 0.46 | 0.46 | 0.46 | 0.46 | 0.44 | 0.40 | 0.34
Ca 0.08 | 0.08 | 0.08 | 0.09 | 0.09 | 0.08 | 0.08 | 0.08 | 0.08 | 0.09 | 0.09 | 0.09 | 0.09 | 0.09 | 0.09
Na 0.01 | 0.00 | 0.00 | 0.00 | 0.01 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

K 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
Alm 0.75 | 0.79 | 0.79 | 0.79 | 0.79 | 0.80 | 0.80 | 0.79 | 0.79 | 0.79 | 0.79 | 0.78 | 0.79 | 0.80 | 0.78
Grs 0.02 | 0.02 | 0.03 | 0.03 | 0.02 | 0.02 | 0.03 | 0.03 | 0.02 | 0.03 | 0.03 | 0.01 | 0.02 | 0.02 | 0.01
Prp 0.09 | 0.12 | 0.12 | 0.13 | 0.13 | 0.13 | 0.15 | 0.15 | 0.15 | 0.15 | 0.15 | 0.15 | 0.15 | 0.13 | 0.11
Sps 0.13 | 0.06 | 0.05 | 0.05 | 0.05 | 0.04 | 0.03 | 0.03 | 0.03 | 0.03 | 0.03 | 0.03 | 0.03 | 0.04 | 0.07

N 18.97% ~ 22.33% , ¥+ 20.96% , MgO 7% &= K
5.70% ~8.37% , -1 6.91%, Bt, ] TFeO ,MgO %
WG T B, [HUEA RPN B R AE,
JE TR SR, B BEY Ti & i AR 0.09
~0.21(a. p. f. u., BPEAZ 43 F B9 5 1 %0 atoms
per formula unit ) m& ik = B A FL P 0. 11 ~ 0. 21
(a.p. fou )5 Xy, [ =Mg/( Mg+Fe™ ) ] {H M AL 1A
0.31~0. 48 M fold 3 I 1) A2 B o 032 ~ 0,42, M

mx

N

Ti—X,y, BB 7) K F, SR T mefa ik iy
BES I R A BB — B 22 31, T RE
BT 2= SR AR VR

K BB IR, b i X A2 o vEA T
M, 25 R o (R 5), i F2 R A, Ab
(R — Ml 64.9~78.2, An (55K 7)) fH N
20. 6~34. 8, EEN TR ATFIH AT A 1 AN 55,
(DT1810-5) i Or (#HA1 ) (H 4 89. 1, KWL i

THEWR KA,

RIKXEMRREFBEAEES LRZRKF RS (HMm DT1803) H

BZBEFRISNER (%)

Table 3 Microprobe analyses (%) of biotite in garnet—sillimanite—

biotite—plagioclase gneiss ( sample DT1803) from the Zanli Formation of

the Kangding Group in Datian area

5 AFR P—T 44011

AR A 2 AN A2
G350, R H ML DX A A AR A R R

RHRA BRI R 2 i 3 A28 TR By

MIEess 1 2 3 4 5 6 7 8 9 10
S . . . . . . . . . B, KRS AR BER A WA &4
AR ty Ly Ly Ly Ly Ly Ly ty Ly t ., N N N
. E A A% 45 b o 9 T X 4% A8 o
Si0, | 34.67 | 34.39 | 33.31 | 33.98 | 33.55 | 34.67 | 34.49 | 34.29 | 33.75 | 34.81 /\’ZF\ ff;f *”; Jr %\ 0
TiO, | 2.65 | 3.10 | 2.85 | 2.71 | 2.55 | 3.11 | 3.00 | 2.98 | 2.80 | 2.75 WVBUHEAT T P—T FAFIHE, TR
ALO; | 19.49 | 19.20 | 17.98 | 18.98 | 19.40 | 19.77 | 19.09 | 18.79 | 18.84 | 18.90 ZES L3 6,
TFeO |20.59 | 19.15 | 22.32 | 19.84 | 20.38 | 18.97 | 21.01 | 21.45 | 20.61 | 20.51 SEAS R EE (M) 404 2
MnO | 0.17 | 0.19 | 0.19 | 0.14 | 0.18 | 0.16 | 0.16 | 0.24 | 0.28 | 0.18 .
M0 | 7.67 | 738 | 701 | 757 | 745 | 741 | 7.43 | 7.27 | 8.37 | 7.7 Grto By #Sil +lm+Quz, KA Gri—
CaO | 0.00 | 0.02 | 0.08 | 0.07 | 0.03 | 0.00 | 0.01 | 0.06 | 0.21 | 0.00 Bt I ( Holdaway, 2000) 3175 H:
Na,O N
o0 |on o om fon fom | on 0w 0n |02 sl R R R
Sy A AR S S B P
Cr,0; | 0.11 | 0.24 | 0.61 | 0.37 | 0.13 | 0.18 | 0.13 | 0.37 | 0.42 | 0.07 i3 25 A, A B 0t 22 BB B P—T
AT | 94.97 | 93.25 | 93.34 [ 92.87 | 93.05 | 93.96 | 94.56 | 94.80 | 92.83 | 94.84 Z=Af M. 609 ~ 690 C—0.2 ~ 0.3
0 1 GPa,¥J{H} 661 C—0.25 GPa,
Si | 2.669 ] 2.681 | 2.642 [ 2.669 | 2.640 | 2.675 [ 2.667 | 2.660 | 2.640 | 2. 684
I H S R [ YN
Ti | 0.153|0.182 | 0.170 | 0.160 | 0.151 | 0.180 | 0.180 | 0.174 | 0.165 | 0. 159 I BE(M2) 5 WAL A
Al 1.768 | 1.764 | 1.681 | 1.756 | 1.799 | 1.798 | 1.740 | 1.717 | 1.737 | 1.717 jil:Grtm+Bt2+Silz+P1+Qtzo F)
AV | 1331 1,319 | 1.358 | 1.331 | 1360 | 1.325 | 1.333 | 1.340 | 1.360 | 1.316  Gri—By I Jif 1 ( Holdaway, 2000)
A 0.437 | 0.446 | 0.323 | 0.425 | 0.439 | 0.473 | 0.407 | 0.378 | 0.378 | 0. 401 \
N Grt—Bt—P1—O0Qtz & Wu
Fe¥* | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 A Qu JE 1 it (
Fe* | 1.326 | 1.248 | 1.481 | 1.303 | 1.341 | 1.224 | 1.359 | 1.391 | 1.348 | 1.323 Chunming et al. , 2004 ) 715 H G &
Mn | 0.011 | 0.012 [ 0.013 | 0.009 | 0.012 | 0.010 | 0.010 | 0.016 | 0.018 | 0.012  £%f4  f5F| W BY P—T S -
Mg | 0.880 | 0.857 | 0.841 | 0.887 | 0.874 | 0.853 | 0.856 | 0.841 | 0.976 | 0.916
8 643 ~732 C—0.20~0.51 GPa, ¥
Ca | 0.000|0.001 | 0.007 | 0.006 | 0.003 | 0.000 | 0.000 | 0.005 | 0.018 | 0.000 \ o
Na | 0.028 | 0.051 | 0.036 | 0.046 | 0.045 | 0.069 | 0.045 | 0.031 | 0.043 | 0,034 TH A 682 C—0.35 GPa, HARKIt
K [0.926|0.920 | 0.876 | 0.893 | 0.912 | 0.909 | 0.872 | 0.906 | 0.727 | 0.927 % i &N 732 °C—0.51 GPa,$8/~

R DGR F] 1 # R A AR AR B
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Table 4 Microprobe analyses ( %) of biotite in garnet—sillimanite—Dbiotite—plagioclase gneiss ( sample DT1810)
from the Zanli Formation of the Kangding Group in Datian area
mE=Z 1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
FEAR Bt, Bt, Bt, Bt, Bt, Bt, Bt, Bt, Bt, Bt, Bt, Bt, Bt, Bt, Bt, Bt, Bt,
Si0, | 34.19 (33.44|33.94|34.80 |33.99 | 33.82 | 34.44 | 33.91 | 35.09 | 34.27 | 34.45 | 34.32|33.58 | 34.21 | 34.07 | 33.71 | 34.52
TiO, 1.72 | 1.69 | 1.45 | 2.05 | 2.44 | 1.90 | 3.63 | 3.00 | 2.88 | 3.14 | 3.20 | 2.95 | 1.86 | 3.46 | 3.38 | 3.49 | 3.18
Al,O5 120.14(19.8119.91|19.66 | 18.78|19.64 | 18.64 | 18.26|20.88 | 19.58 | 19.63 | 19.66 | 19.77 | 18.93 | 18.97 | 19.12 | 19. 59
TFeO [20.97(22.10(23.71|19.92|18.6222.10|21.69|22.46|20.07 |21.81|22.33|21.29|21.23|21.86|21.71 |21.78 |21.41
MnO 0.19 [ 0.24 | 0.26 | 0.09 | 0.10 | 0.26 | 0.23 | 0.25 | 0.20 | 0.19 | 0.18 | 0.19 | 0.22 | 0.17 | 0.23 | 0.20 | 0.22
MgO 6.14 | 6.46 | 5.88 | 8.79 | 9.54 | 6.62 | 6.58 | 7.59 | 5.70 | 6.06 | 6.19 | 6.35 | 7.69 | 5.94 | 6.13 | 5.70 | 5.89
Ca0 0.00 | 0.02 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.08 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 | 0.01 | 0.01
Na,O [ 0.17 | 0.13 | 0.08 | 0.31 | 0.16 | 0.16 | 0.29 | 0.17 | 0.17 | 0.24 | 0.21 | 0.22 | 0.13 | 0.23 | 0.25 | 0.16 | 0.20
K,O0 8.97 | 9.39 | 9.36 | 8.46 | 8.90 | 7.12 | 9.32 | 8.42 | 8.50 | 9.54 | 9.28 | 9.43 | 8.85 | 9.64 | 9.46 | 9.45 | 9.44
Cr,O3 [ 0.06 | 0.18 | 0.14 | 0.13 [ 0.12 | 0.54 | 0.16 | 0.27 | 0.45 | 0.05 | 0.11 | 0.04 | 0.02 | 0.11 | 0.44 | 0.04 | 0.12
BT 192.54/93.4494.72|94.19[92.64 |92.16|94.98 | 94.32|94.00 | 94.88 | 95.57 | 94.43|93.34 | 94.56 | 94. 64 | 93. 66 | 94. 58
0] 11
Si 2.699 | 2.644 |2.661 | 2.675(2.658|2.674|2.670|2.650 |2.698 | 2.661 | 2.655|2.667 |2.637 |2.671 [2.657|2.657 |2.680
Ti 0.102 | 0.100 |0.086|0.118 | 0.143 |0.1130.212|0.176 |0.166 | 0. 183 | 0.185|0.172 0. 110 |0.203 | 0. 198 | 0.207 | 0. 186
Al 1.873(1.846(1.840|1.781 |1.731|1.830|1.703|1.682|1.892|1.791|1.783|1.801|1.829 |1.742|1.744|1.776|1.792
ALY 1.301 | 1.356{1.3391.325]1.3421.326|1.330|1.350|1.302|1.339|1.345]1.333|1.363|1.329|1.343|1.343|1.320
AY 0.57210.491|0.501 | 0.456 | 0.388 | 0.504 | 0.374 | 0.331 | 0.590 | 0.452 | 0.438 | 0.468 | 0.466 | 0.413 [ 0.401 | 0.433 | 0.472
Fe** | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0. 000 |0.000 | 0.000 | 0.000 | 0.000 | 0. 000 | 0. 000 | 0. 000 | 0. 000 | 0. 000 | 0. 000 | 0. 000
Fe?* |1.384|1.461 |1.555[1.280|1.217 |1.461 |1.407 |1.468 |1.291 |1.416 |1.439|1.384 |1.394|1.427|1.416|1.435|1.390
Mn 0.013]0.016 | 0.017 | 0.006 | 0.007 { 0.017 | 0.015]0.017 | 0.013 |0.012 | 0.012 | 0.012 | 0. 015 | 0. 011 [ 0.015 | 0.013 | 0. 014
Mg 0.72210.762|0.687 | 1.007 | 1. 112 | 0.780 | 0.761 | 0.884 | 0.653 | 0.702 | 0.711 | 0.735|0.900 | 0.691 [0.713 | 0.670 | 0. 682
Ca 0.000 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.006 | 0.000 | 0.000 | 0.000 | 0. 000 | 0. 000 | 0.001 | 0. 001 | 0. 001
Na 0.026 | 0.020 [ 0.012 | 0.045 | 0.024 | 0.025 [ 0.043 | 0.026 | 0.025 | 0.037 | 0.032 [ 0. 032 | 0. 019 | 0. 035 | 0. 037 | 0. 025 | 0. 030
K 0.903 |0.947|0.936|0.829 | 0.887 [ 0.719{0.922 | 0.840 | 0.834 | 0.945|0.912 | 0.935 | 0. 887 | 0.960 | 0. 941 | 0. 950 | 0. 935

RS AHMBXEEHBEREAAEIKZEZRKARKRS (5 DT1810,DT1803) F KA B FIREDHTER (%)

Table 5 Microprobe analyses( %) of feldspar in garnet—sillimanite—biotite—plagioclase gneiss (sample DT1810 and

LDT1803) from the Zanli Formation of the Kangding Group in Datian area

DT1810 DT1803
Wi
1 ‘ 2 3 ‘ 4 ‘ 5 1 ‘ 2 3 ‘ 4 ‘ 5 6 ‘ 7
Si0, 62.480 | 63.300 | 63.160 | 62.630 | 64.720 | 60.230 | 60.810 | 61.370 | 61.580 | 61.040 | 60.690 | 59.830
TiO, 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 040 0. 000 0.030 0.010 0. 040
Al,O; | 23.720 | 23.520 | 23.850 | 24.150 | 18.680 | 25.040 | 25.110 | 24.840 | 25.060 | 25.030 | 25.320 | 25.710
TFeO 0.030 0.010 0. 020 0.010 0.010 0. 090 0. 100 0. 030 0. 030 0.120 0. 040 0. 090
MnO 0. 000 0. 000 0.020 0.010 0.010 0.010 0. 030 0. 000 0. 000 0. 000 0. 030 0.010
MgO 0.010 0. 000 0. 000 0.020 0. 000 0. 000 0.010 0. 000 0. 000 0.010 0. 000 0. 000
Ca0 4. 800 4.480 4.790 5.050 0. 000 6.790 6.220 6. 120 6.310 6.350 6.550 7.450
Na, O 9. 040 9. 400 9. 160 8.900 1.230 8. 000 8.370 8.370 8.490 8.460 7. 880 7.690
K,0 0.210 0.220 0.190 0.200 15.250 0.120 0.120 0. 150 0. 140 0.120 0. 140 0. 060
Cr, 04 0. 000 0.010 0. 000 0. 040 0. 020 0.010 0. 000 0.030 0. 000 0.010 0. 000 0.020
S| 100.290 | 100.950 | 101.170 | 101.000 | 99.910 | 100.280 | 100.770 | 100.940 | 101.620 | 101. 170 | 100. 660 | 100. 890
(0] 8
Si 2.762 2.779 2.767 2.750 2.986 2.678 2.688 2.705 2.698 2.689 2.683 2.648
Ti 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 001 0. 000 0.001 0. 000 0. 001
Al 1.236 1.217 1.231 1.250 1.015 1.312 1.308 1.290 1.294 1.300 1.319 1.341
Fe™ 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
Fe?t 0.001 0.001 0.001 0. 000 0. 000 0. 003 0. 004 0.001 0.001 0. 005 0. 002 0. 003
Mn 0. 000 0. 000 0. 001 0. 000 0. 000 0. 000 0. 001 0. 000 0. 000 0. 000 0. 001 0. 000




890 oo T 2023 4F
DTI810 DT1803
W55
1 2 3 4 5 1 2 3 4 5 6 7
Mg | 0.001 | 0.000 | 0.000 | 0.001 | 0.000 | 0.000 | 0.001 | 0.000 | 0.000 | 0.001 | 0.000 | 0.000
Ca 0.227 | 0.210 | 0.225 | 0.238 | 0.000 | 0.323 | 0.295 | 0.289 | 0.296 | 0.300 | 0.310 | 0.353
Na | 0.774 | 0.800 | 0.778 | 0.758 | 0.110 | 0.690 | 0.717 | 0.715 | 0.721 | 0.723 | 0.675 | 0.660
K 0.012 | 0.012 | 0.010 | 0.011 | 0.897 | 0.007 | 0.007 | 0.008 | 0.008 | 0.007 | 0.008 | 0.003
Ab | 0.764 | 0.782 | 0.768 | 0.753 | 0.109 | 0.676 | 0.704 | 0.706 | 0.703 | 0.702 | 0.679 | 0.649
An 0.224 | 0.206 | 0.222 | 0.236 | 0.000 | 0.317 | 0.289 | 0.285 | 0.289 | 0.291 | 0.312 | 0.348
Or 0.012 | 0.012 | 0.010 | 0.011 | 0.891 | 0.007 | 0.007 | 0.008 | 0.008 | 0.006 | 0.008 | 0.003

Ko AHMRREHBHEALGBIKRZNRIREZIERMBRTWASE P—T &4

Table 6 Mineral assemblages and P—T conditions of the different metamorphic stages of the garnet—sillimanite—

biotite—plagioclase gneiss from the Zanli Formation of the Kangding Group in Datian area

75 [ B TYAE 1(C) t(C) P(GPa) | p(GPa) YRS
M1 Grt, +Bt, +Sil, +Ilm+Qtz | 609 ~690 661 0.20~0. 30 0.25 Grt—Bt #E 31 ( Holdaway, 2000)
M2 Grt, +BL, +Sil, +P1+Quz | 643~732 682 | 0.20~0.51 | 0.35 | Grt—Bt i} il (Holdaway, 2000) ; Grt—Bt—
M3 Grt, +Bt, +Sil, +P1+Qtz | 602~ 687 636 | 0.27~0.39 | 0.33 | Pl—Qtz 73t ( Wu Chunming et al. , 2004)
0.60 it bR 5 IR GE [ HES 5 A S 22 B SRR o0 A1,
A 18% s FHS AT AR (EGEAR I A, B E A
0.501 . 15% ; 28 = BE 52 0 U F R0 A1, &% 2 15% 5 73 b
o0k i * ot WA D E AR B N B ), B2 2%,
= _-."_ " B OUT 728 B R B A R 32 748 o I A4 5 ikl
2 0.30f . 1 Th/U A AR (<0. 1) H 22 J0 737 s 58 737 45
a5 M HR A 85 A7 — A B R 1 Th/U (R (>
o2 = 0. 1) IS TR 5y 21 I 4 355 BF 7 45 M) ( Hoskin et al. ,
Al ] zuﬁm 2003; RICHRAE,2004) , ARWIFTEAEAR B E
(DG2001) #E i HEHL T 39 Jigt A 47 T LA-ICP-
00056 0.06 Ti(élg f'u )0.|14 “oas 022 MS U-PhIEARBREF T 39 AUA ALY U-Pb [ E A

4 7 AR 0 2 B Ti X, [
Fig. 7 The Ti—Xy,, graph in biotite of the

inclusion and matrix

fEHL,

IRAE BB B (M3) B2 5 4 < Grt, + B, +Sil, +P1
+Qtz, K5 B BOr [R] iR 11k 13
I3, 15558 A8 i By Bt P—T 4514 4. 602 ~ 687 C—
0.27~0.39 GPa,#{f & 636 C—0. 33 GPa,

6 £i4 U-Ph B

YO R L X A W8 =2 F A ( DG2001 ) R
HEAT T 8540 U-Ph B4R, A A B BRIRAS 450 ik
¥k, BB AT A, T EY 13%, k% 2~ 4
mm, AR FECN B A0 BHA B
bk, Bab S8 2 27%, A= & 82 10%, 7

P, P EECH 20 B Th/U {E AT 0. 01 ~0. 07 (3
{E4 0.05) ,CL 1% (& 8) =R 4017 55 50
SR — bR B A e 1) T Al S A R S A, I SR By
SIS B A, FE U-PD [R) 7 R N3 7 iR,
Xt 20 WS [k R HE U-Ph & A& Q& 9a s, i]
DLE R 5 BOR BE 3R R R — B 7 Ph/ U
52T Ph/ P U SIS FAR IS, (AERAE 2 A i
LRIHIIT , 25 b O 25 TR RN £ IS 5 5 A B ) L
£ 10 PR T8 A B AT B4R Oy 842+ 10 Ma
(MSWD=2.6,n=10) (& 9b) , ixX —4 1 Lt 3 HEH
b2 T2 b DX A DA 25 A A A FH A s T

7 e
7.1 THREAK

kT A= 55 (2008 ) 38 1ot %47 1 Ml B o4 25 L 1
WL RO B R Fa T K y RORER
BB A M E AR A U-Pb g 4E, 384525 750 Ma
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Fig. 8 The cathodoluminescence images of metamorphic zircon for garnet—mica schist from the Zanli Formation, Datian area
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Fig. 9 U-Pb concordia graph of metamorphic zircon for garnet—mica schist from the Zanli Formation, Datian area

(78 AR W% 5 Zhou Meifu 25 (2014 ) F| P Ar-Y Ar &
LA TR PGS [ B (R4l R NBESE)
AR IR BB NG A DEE )28 i
AR R 850 ~ 780 Ma; #2145 (2012) X7 T & 7
SRR B A 1 RHS A NS A2 B gs A U-Pb &
4 ARAFAE ARy 849412 Ma, AR XK LT 117
A A s —KAaakh a8 ThmEa s i fT
TOA-Y Ar AR ARASAE AR IS 845 ~ 837 Ma(
L1455 2013) ; & EAEEE (2017) X471 Hb & PG 4725 Ji
WK A T AR BB A7 U-Pb B 4F, 315728 B4R I3 H
748.9+5.7 Ma, AWAES) F M He v 4 B e fiF A L
AW =R AT A U-Ph A0 2=0F
5%, WIS s A AT 4 4F14 8 842410 Ma, 5 I
IRHT AN 47T H e PG 25 b Jo (AR AR AR A 22 B T 9T 245

BRI~ KAARREFETE ARBREEAE S
ANFA PRI RAR 35 Ry — 35 48 o A e BH , i T
P ARG 20 T ot iR (850 ~ 750 Ma) FY 748
FBiVEM . Ah AT AR R BRI 5 F AR i 2
£ 860 ~750 Ma 1] & & 58 ZU A 45 9K 1 2 (22 lk A
45,2001 ;2002 ; X R F 45,2006 ; K T SC4E,2021) , )%
B X BT oG ot AR VR FAR P R 5 R 2 s sl f
R XA R XN E A AR e s S5 R AE T
23 (] b S e Bl 1) S PR T AE
7.2 T/ P—THIERMEENX

AR I P—T B30 X 3 B 3k 11045 4 Ak () 7
AL, 8 n ek 2 )y 225 e B B X
(Ernst, 1988) 748 Jfi P—T %1325 43 W s 44 1 306 Bsf %1
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Al IR vp—AlE 8 19 & 1L AT R
(Emst, 1988; Harley, 1989) ;
Ja# — I TPk E 5
L anfli 244 %Fﬁ%ﬂﬁdﬁﬂﬁ
e A A4 1 3 5% ( Sandiford et
al. , 1986; Bohlen, 1991; Zhao
Guochun et al. , 1998), A K
XoF R FH b, DX 5 S P L 28 A A
A LB REH R RS IR 45
PGSR, B0 02 oy Be
A3 R R IE A 661 °C A1 0. 25
GPa, U6 B A% i B Bz A8 i il e
¥I{E R 682 °C F1 0.35 GPa Fl
Mg 400138 A8 Iy B 72 i it PR 34 (B
4 636 °C F10.33 GPa, 53| —
2% LT 25 TRV H1 81 (IBC) Y3
HT%JrP T AL (& 10)

)T R G R e Y
ﬂ*ﬁﬂ%x U 99 A8 Jon M f 30
S P e Ui R AR o Ak R 3 A A
B P—T R T AR A 2
BoRHC R A IE BT hr ik
Sl N 3 ) S D N
DR E T AR A N
AHAZ T

YRR A o AR
KA TSR EU 5 KA S, (H G
THl RGP — &
AAER K4, B Al 32 24y
SRy S IR R M AT P AR
WO S, U0 Zhou Meifu %5
(2002) | FEFI#RSE (2007) | FE
XA (2017) 43 3 647 A
HepG A R 3 X A A6 a5 R R
A BHC R R KA A
BREE I 5 A WE 9T O T
R F VG R 3R FA KA
AT REIE BT S IR, T2
BRAEZE (2001, 2002) 3 33 %1
VG 73 Al 2 W00 = L | Y st
R AT, W s A e T
KGRI, A K530 58
Jotr R A G, AR
B, K ili b 7 A TR G4 H AT LA
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10 KRB IX A AL &7 SR m RS s
P—T Hlk P (IR Winter, 2009)
Fig. 10 The P—T path graph for garnet—sillimanite—
biotite—plagioclase gneiss from the Zanli Formation, Datian

area ( Base map according to Winter,2009)

AR B SRERBE Y M BR AL 22 R A, AT 5 20K 32
FINRYL 1 KBl 2R R A B R A (YT
& 2007), MRS (2013 ) 38 i X6 E—FF b
XA RERESY A A I T 7 g X, T
BTN SR IREE 2 A B 5B et AR e A
K FARE S MR 2 R AE 4R 45 T AR
oot A 3K AR A2 200 A B b e A ] i
JERYTR Y , DT B H 5 R BRI

T EL 3 K, DX PR e AR AR BV AT e 5 ()
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The P—T—t path and its tectonic significance for metamorphic complex
of the Zanli Formation, Kangding Group, in
Datian area, Panzhihua City

ZHANG Baoling” , CHEN Youliang'-* , OU Hegiong" , FU Yuzhen" , YIN Guigin", GU Mengjuan"
1) College of Earth Sciences, Chengdu University of Technology, Chengdu, 610059;
2) Sichuan Key Laboratory of Applied Nuclear Techniques in Geosciences, Chengdu University of Technology, Chengdu, 610059

Abstract: The Kangding complex in the western margin of the Yangtze Plate is a set of magmatic—
metamorphic complex composed of intrusive rock and metamorphic rock, which are important window for studying
the disintegration of the Rodinian supercontinent. Although numbers of studies focused on magmatic complex,
metamorphic rocks within the complex were weakly understood. To comprehensively understand the tectonic setting
and genetic mechanism of Kangding complex, this paper selected Zanli Formation of the Kangding Group in Datian
of the Panzhihua area, aimed to apply petrological, mineralogical and geochemistry analysis, date garnet—mica
schist using zircon U-Pb method and estimating metamorphic P—T condition for garnet—sillimanite—Dbiotite—
plagioclase gneiss. Three metamorphic generations indicated by metamorphic mineral assemblages were identified
from garnet—sillimanite—Dbiotite—plagioclase gneiss. The prograde mineral assemblage M1 in the core of
porphyroblastic garnet has mineral assemblage of garnet (core) + biotite + fibrolite + ilmenite + quartz, which has
P—T condition of 609 ~690 C—0.2 ~0.3 GPa. The peak metamorphic mineral assemblage M2 is dominantly
composed of porphyroblastic garnet ( mantle) and the matrix minerals biotite + fibrolite + plagioclase + quartz,
revealing P—T condition of 643 ~732 C—0.20~0.51 GPa. The retrograde metamorphic mineral assemblage M3
is dominantly composed of porphyroblastic garnet (rim) and the matrix minerals biotite + fibrolite + plagioclase +
quartz, which has P—T condition of 602 ~687 C—0. 27 ~0. 39 GPa. Thus an anticlockwise P—T path with nearly
isobaric cooling (IBC) type was recorded in the garnet—sillimanite—biotite—plagioclase gneiss. Zircons separated
from garnet—mica schist were dated at 842 + 10 Ma, indicating the metamorphic ages in the region. The
comprehensive analysis shows that the metamorphic complex in the western margin of the Yangtze Plate was formed
in the extensional environment and combined with the characteristics of contemporaneous magmatic activity in the
area, it is suggested the Neoproterozoic metamorphic events in the western margin of the Yangtze Plate may be
related to magmatic activities caused by the superplume.

Keywords: Datian area; metamorphic complex of the Kangding Group; anticlockwise P—T path;
metamorphic ages; tectonic significance

Acknowledgements: This study was supported by the Natural Science Foundation of China(No. 42072096) ,

the major research project of China Nuclear Geology “study on uranium metallogenic environment and selection
area in Kangdian axis” (No. 202137-3)and the Everest Science and Technology Project of Chengdu University of
Technology (No. 2021ZF11413)

First author; ZHANG Baoling, male, master student; Email; baol_zhang@ 163. com

Corresponding author; CHEN Youliang, male, professor, doctorial tutor, mainly working on metallogenic
regularity and Precambrian geology research; Email: chenyouliang09@ cdut. ¢n

Manuscript received on: 2022-08-21; Accepted on: 2022-12-14; Published online on; 2022-12-20
Doi: 10. 16509/]. georeview. 2022. 12. 095 Edited by: ZHANG Yuxu



