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Abstract: The granite gneiss in the Xinyi area is located on the western margin of the Sulu orogenic
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belt. This paper discusses its petrogenesis and tectonic environment by examining petrography, rock
geochemistry, and zircon U — Pb isotopic chronology of the granite gneiss. It also reveals the
repercussions of the breakup event of the Rodinia supercontinent in this area. The findings indicate that
the granite gneiss in the study area belongs to the meta-aluminous-weak peraluminous A — type granite,
characterized by high SiO, content, rich alkali, low CaO and Al, O; contents, and a right-dipping
seagull-type rare earth distribution pattern. It is enriched in Rb, Zr, Hf elements, while being severely
depleted in Sr, Eu, Nb, Ta elements. The age of the granite gneiss is 746.0 — 742.5 Ma. The granite
gneiss in the Xinyi area originated from the partial melting of lower crustal material and a small amount
of mantle-derived material. In the process of magma evolution, it underwent the separation and
crystallization of potassium feldspar and plagioclase, and eventually formed through ultra-high pressure
metamorphism. The granite gneiss in the Xinyi area was formed in a post-collisional extensional

environment in the Neoproterozoic, marking the initial response to the Rodinia supercontinent breakup

event in study area of the Sulu orogenic belt.
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of the Rodinia supercontinent
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Fig.1 Geotectonic position (a), regional geological map and sampling position map (b) of the study area
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Fig.2 Rock samples and microscope photos of granite gneiss in the study area
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Table 1 Main and trace element analysis data of granite gneiss in the study area
=ik BE  Si0,  TiO;  ALO; Fe:O3  FeO  MnO  MgO  CaO  Na;O  K,O P05 (% M
SS-1  76.31  0.07 11.58  0.33 1.87 0.03 0.01 0.24 4.07 4.30 0.01 0.21  99.03
RIER  SS-2 7471 0.20  11.64  0.41 2.34 0.08 0.08 0.47 3.82 4.70 0.01 0.41  98.87
FRRSE SsS—-3 7459 0.21  11.54  0.48 2.71 0.05 0.05 0.60 3.87 4.38 0.01 0.40  98.89
SS—4 7478  0.21  11.90  0.41 2.30 0.08 0.07 0.54 3.93 4.55 0.01 0.46  99.24
DH-1 76.13  0.14  11.30  0.40 2.24 0.05 0.05 0.12 3.46 1.67 0.01 0.32  98.89
AL
DH-2 77.43  0.05 11.58  0.26 1.45 0.01 0.01 0.07 4.05 4.13 0.01 0.37  99.41
A
DH-3 76.87  0.05  11.91  0.30 1.72 0.01 0.01 0.10 4.30 3.99 0.01 0.27  99.54
XFZ-1 75.13 0.1  12.30  0.33 1.86 0.04 0.02 0.44 3.81 41.72 0.01 0.21  98.98
JNGEEAE XFZ-2 76,37 0.16  11.42  0.35 2.00 0.03 0.04 0.42 3.77 4.20 0.01 0.23  99.00
MABE XFZ-3 7440 018  12.40  0.38 2.14 0.05 0.09 0.47 3.25 5.68 0.03 0.35  99.42
XFZ-4 75.39 012  12.05  0.38 2.16 0.04 0.03 0.46 3.63 4.77 0.01 0.08  99.13
ik £5  TFeO £ A/NK A/CNK Fp I ac al fm c alk si R, R,
SS-1 2.20 8.37 1.02 0.98 2.02  57.36  43.67 11.88  1.65  42.80 488.36 2600 256
KR SS-2  2.75 8.52 1.02 0.95 2.07  56.42  41.52  14.86  3.05  40.57 452.26 2478 287
WA SS—-3  3.19 8.25 1.04 0.95 1.94  56.60 40.65 16.38  3.84  39.13 445.86 2515 298
SS—4  2.71 8.48 1.05 0.96 2.20  56.88  41.98  14.38  3.46  40.18 447.62 2472 298
DH-1 2.64 8.13 1.05 1.03 111 57.80  43.21  14.85  0.83  41.10 494.06 2713 240
W A6 B _
DH-2 1.70 8.18 1.04 1.03 1.75 5840  45.85  9.57 0.50  44.08 520.23 2731 237
F MR A
DH-3 2.02 8.29 1.05 1.03 2.06  58.67  45.19  10.89  0.69  43.23 494.97 2622 247
XFZ-1 2.19 8.53 1.08 1.01 2.22  57.83 44,50 11.45  2.89  41.16 461.24 2516 293
NEEAE XFZ-2  2.35 7.97 1.06 0.99 1.53  57.65  43.32  13.00  2.90  40.78 491.66 2731 274
MABRE XFZ-3  2.52 8.93 1.08 1.00 1.90  56.88  43.40  13.38  2.99  40.23 441,90 2422 301
XFZ-4 2.55 8.40 1.08 1.01 1.80  57.63  43.48  13.33  3.02  40.18 461.62 2568 290
=ik B Ba Rb Sr Nb Ta Zr HI Pb Th U La Ce Pr
SS—-1 42,80 125.00 16.80 13.80  1.00  665.00 21.30  33.00 22.80  2.10  50.10 118.50 14.65
SfEE SS-2 121.00  94.10  24.00  11.70  0.40  568.00 11.50  83.00  10.95  0.96  127.00 245.00 26.80
JRRE SS—3 138.50  94.80  22.80  12.20  0.60  652.00 12.70  9.00 9.57 0.97  107.50 208.00 23.30
SS—4  146.00 87.70  32.00  9.60 0.30  471.00  9.10  20.00  8.98 0.88  104.00 202.00 22.50
DH-1 386.00 146.50 29.00 16.30  1.30  445.00 12,90 70.00 14.45  1.58  39.90 111.50 9.14
#1614
DH-2 34.20 156.50 13.70  5.50 0.30  271.00 10.20  28.00  9.81 1.06 8.30  23.40  2.41
J A
DH-3 38.00 154.50 14.90  8.50 0.30  209.00 7.70  19.00  9.00 1.45 5.90  10.50  1.63
XFZ-1 592.00 107.00 15.30 11.40  0.80  311.00 10.10  41.00  10.35  1.17  22.70 122.00 5.67
NEEAE XFZ -2 456,00 91.30  49.40  13.40  1.20  417.00 11.60  11.00  15.85  1.20  27.20  92.30  7.96
KA BRE XFZ-3 646.00 132.00 62.20 15.90  1.10  360.00 10.90  13.00  6.80 0.92 12,10  68.80  3.94
XFZ-4 618.00 109.00 15.20  12.90  0.90  360.00 11.30  16.00 11.40  1.32  24.30  60.70  6.33
ik ke Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y SREE
SS-1  56.10 13.85  0.33  12.95 2,06  12.25  2.63 7.44 1.14 7.53 1.19  63.00 300.72
SR SS-2 9470 15.25  0.51  11.10  1.63 8.69 1.69 4.33 0.67 4.44 0.79  42.50 542.60
FBEA SsS-3 8410 14.75  0.44 1145 1.74 9.53 1.90 5.05 0.77 4.92 0.85  43.80 474.30
SS—4 80.80 14.10  0.48  11.50  1.68 9.35 1.87 5.15 0.77 5.21 0.88  46.50 460.29




146 WOMROK 2 G Bk OB 22 O % 54 %

g2k 1
ESEIN e Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y SREE
DH-1 3240  6.48 0.71 6.06 1.02 6.57 1.45 4.31 0.73 4.79 0.74  35.10 225.80
AL
U DH-2 9.60 3.16 0.19 4.00 0.81 5.73 1.31 3.89 0.63 4.31 0.66  35.40  68.40
. 1

DH-3  6.20 1.57 0.13 1.65 0.34 2.30 0.53 1.70 0.29 2.03 0.34 14.10  35.11

XFZ-1 22.70 5.56 0.36 5.99 1.11 7.45 1.56 4.43 0.70 4.51 0.66 39.90 205.40
INERERE XFZ-2 30.90 8.20 0.66 8.53 1.54 10.20 2.15 6.29 0.95 5.93 0.93 53.50 203.74
MRS XFZ -3 16.60 5.25 0.42 5.97 1.23 8.19 1.85 5.44 0.86 5.52 0.82 48.10  136.99

XFZ-4 25.10 6.41 0.42 7.14 1.28 8.26 1.80 5.16 0.77 4.77 0.69 44.00 153.13

LREE/
EZEIN e LREE HREE (La/Yb)n SEu Nb/Ta Rb/Sr Rb/Ba Ce/Yb Hf/Ta
HREE
SS-1 253.53 47.19 5.37 4.77 0.08 13.80 7.44 2.92 57.52 21.30
RKILEE  SS-2 509.26 33.34 15.27 20.52 0.12 29.25 3.92 0.78 150.31 28.75
¥ SS-3 438.09 36.21 12.10 15.67 0.10 20.33 4.16 0.68 119.54 21.17
SS—14 423.88 36.41 11.64 14.32 0.12 32.00 2.74 0.60 120.24 30.33
DH -1 200.13 25.67 7.80 5.98 0.35 12.54 5.05 0.38 109.31 9.92
AL <
o DH -2 47.06 21.34 2.21 1.38 0.16 18.33 11.42 4.58 28.89 34.00
RO
DH -3 25.93 9.18 2.82 2.08 0.25 28.33 10.37 4.07 30.88 25.67
XFZ -1 178.99 26.41 6.78 3.61 0.19 14.25 6.99 0.18 109.91 12.63
NERERE XFZ-2 167.22 36.52 4.58 3.29 0.24 11.17 1.85 0.20 59.94 9.67
KA XFZ-3 107.11 29.88 3.58 1.57 0.23 14.45 2.12 0.20 55.93 9.91
XFZ -4 123.26 29.87 4.13 3.65 0.19 14.33 7.17 0.18 47.42 12.56
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Table 2 Zircon U - Pb isotopic for granite gneiss in study area

wp/1076 [ LA A%/ Ma it

) Th/U 207pp, 207 Pl / 206 Pty / 207 ph/ 207 ply/ 206 pp/ poil
Th U lo ) lo lo lo ) lo lo

206 P, 235 238\ J 206 Pty 235 J 238 1] iy

SS-o01 182.2 177.1 1.03  0.068 5 0.0039 1.146 0 0.0651 0.1214 0.002 8 882 120 775 31 739 16  0.95

SS-02  42.6 55.7 0.77  0.064 8 0.008 4

1.098 5 0.159 8 0.1230 0.004 0 767 279 753 77 748 23 0.99

SS-03 38.4 46.1 0.83 0.068 3 0.0049 1.1376 0.0811 0.1209 0.003

—
(o]
3
i}
—
e~
oo
-3
-3
—

39 735 18  0.95

SS-04  64.3 87.8 0.73  0.062 0 0.007 6

—

1000 0.1517 0.128 7 0.004

H
(2]
3
~
[§%)
w
@

753 73 780 23 1.04

SS-05  45.6 48.7 0.94 0.066 6 0.0044 1.1406 0.0784 0.124 3 0.003 3 824 131 773 37 755 19  0.98

SS-06 142.1 150.6  0.94 0.0651 0.003 8

—_

1117 0.0655 0.123 8 0.002 8 779 125 759 31 752 16  0.99

SS-07 126.0 158.6  0.79 0.066 3 0.004 1

—

.077 0 0.066 3 0.117 8 0.002 7 817 126 742 32 718 16  0.97

SS-08  42.2 53.3 0.79  0.067 2 0.004 8 1.177 8 0.082 6 0.127 1 0.003 3 845 148 790 39 771 19 0.98

SS-09 2109 171.2 1.23  0.063 9 0.003 4

—_

.0399 0.0561 0.118 0 0.002 6 739 111 724 28 719 15  0.99

SS-10  49.0 64.6 0.76  0.063 ¢

S

0.004 1 1.050 4 0.069 4 0.120 2 0.003 0 721 122 729 34 732 17 1.00

SS-11 18.7 40.5 0.46  0.062 0 0.005 3

—

.003 2 0.0858 0.1173 0.003 3 675 164 705 43 715 19 1.01

SS-12 45.8 76.5 0.60  0.064 4 0.006

—
—

.094 7 0.1119 0.123 3 0.003 4 755 195 751 54 749 19 1.00

SS-13 133.8 144.0 0.93 0.069 3 0.0051

—
(=3
©
<
o

0.0756 0.114 2 0.002 9 907 144 749 37 697 17  0.93
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wp/10° I % M (0 A/ Ma .

A Th/U  207pp/ 27TPh/ 206Ph/ 207Ph/ 27TPh/ 206Ph/ M
Th U 208 pl, lo - lo - lo - lo - lo - lo B

SS-14 128.0 137.6 0.93 0.064 6 0.0037 1.0541 0.0610 0.1183 0.0027 762 120 731 30 721 16 0.99
SS-15 103.3 112.8 0.92 0.0594 0.0036 1.0284 0.0614 0.1255 0.0030 583 129 718 31 762 17 1.06
SS-16 56.6 85.8 0.66  0.070 3 0.006 3 1.2196 0.1024 0.1259 0.004 1 936 219 810 47 765 23  0.94
SS-17  46.2 55.1 0.84 0.0628 0.0055 1.0910 0.0918 0.1259 0.0036 702 223 749 45 765 20 1.02
SS-18  60.4 58.1 1.04  0.0635 0.0050 1.0862 0.0827 0.1241 0.0032 725 195 747 40 754 18 1.01
SS-19  88.7 102.8 0.86 0.0636 0.0090 1.0624 0.1678 0.1212 0.0035 727 321 735 83 738 20 1.00
SS-20 58.3 67.0 0.87 0.0628 0.0085 1.067 7 0.1637 0.1234 0.003 8 700 310 738 80 750 22 1.02
SS-21 84.3 93.1 0.91 0.0687 0.0049 1.2082 0.0855 0.127 6 0.003 4 889 146 804 39 774 19  0.96
SS-22  33.2 44.3 0.75 0.0680 0.0048 1.1243 0.0813 0.1199 0.0034 870 144 765 39 730 20 0.95
SS-23  121.9 135.2 0.90  0.0656 0.0039 1.1413 0.067 2 0.126 2 0.002 9 794 124 773 32 766 17 0.99
XFZ-01 588 107.2 0.55 0.0659 0.0042 1.0855 0.0691 0.1195 0.0029 802 129 746 34 728 17 0.98
XFZ-02 66.4 92.9 0.71  0.066 3 0.0044 1.0791 0.0745 0.1180 0.003 1 817 151 743 36 719 18 0.97
XFZ-03 169.2 210.6 0.80 0.067 3 0.0037 1.1536 0.0644 0.1244 0.0028 845 106 779 30 756 16 0.97
XFZ-04 183.2 172.0 1.07 0.0650 0.0041 1.0660 0.0661 0.1190 0.0029 774 122 737 32 725 16 0.98
XFZ-05 401.2 416.7 0.96 0.0658 0.0034 1.0651 0.0553 0.1173 0.0025 801 101 736 27 715 14 0.97
XFZ-06 108.2 183.5 0.59 0.066 3 0.0038 1.1587 0.0666 0.126 8 0.0029 815 125 781 31 770 16 0.99
XFZ-07 129.0  89.9 1.44 0.0691 0.0041 1.2147 0.0757 0.1275 0.0031 901 130 807 35 774 17 0.96
XFZ-08 152.1 187.2 0.81 0.0680 0.0039 1.1630 0.0655 0.124 1 0.0028 868 124 783 31 754 16 0.96
XFZ-09 145.6 186.3 0.78 0.064 7 0.0039 1.1231 0.0668 0.1259 0.002 9 764 114 764 32 765 16 1.00
XFZ-10 142.7 162.5 0.88 0.0632 0.0036 1.0831 0.0610 0.1243 0.0029 714 108 745 30 755 16 1.01
XFZ-11 188.2 244.3 0.77 0.066 3 0.0034 1.1142 0.0570 0.1219 0.0026 815 98 760 27 742 15 0.98
XFZ-12 110.1 152.2 0.72 0.066 9 0.004 0 1.107 3 0.0657 0.1201 0.0027 833 113 757 32 731 16 0.97
XFZ-13 267.6 295.7 0.91 0.0626 0.0035 1.0646 0.0581 0.1234 0.0027 694 108 736 29 750 15 1.02
XFZ-14 458.9 436.0 1.05 0.063 2 0.0034 1.0374 0.0557 0.1191 0.0026 714 114 723 28 725 15 1.00
XFZ-15 222.4 285.3 0.78 0.0651 0.0034 1.129 0 0.0594 0.1257 0.002 8 778 110 767 28 763 16 1.00
XFZ-16 261.6 286.9 0.91 0.0631 0.0036 1.0722 0.0607 0.1233 0.0027 711 116 740 30 749 16 1.01
XFZ-17 158.9 155.8 1.02 0.062 3 0.0040 1.0384 0.0667 0.1209 0.0029 684 133 723 33 736 16 1.02
XFZ-18 494.2 364.9 1.35 0.0656 0.0035 1.0894 0.0584 0.1205 0.0026 793 119 748 28 733 15 0.98
XFZ-19 116.0 172.3 0.67 0.0637 0.0035 1.0946 0.0604 0.1246 0.002 8 732 125 751 29 757 16  1.01
XFZ-20 106.0 127.8 0.83 0.0640 0.0041 1.1368 0.0721 0.1289 0.0032 741 142 771 34 781 18 1.01
XFZ-21 119.5 167.1  0.72 0.068 2 0.004 0 1.1370 0.067 2 0.1209 0.0029 874 117 771 32 736 16 0.96
XFZ-22 149.3 127.1 1.17 0.0626 0.0041 1.0925 0.0698 0.126 5 0.0029 696 145 750 34 768 17 1.02
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a
0.135}
2 0.125¢
5
&
0.115F
158 F14E 1i5=(747.1+3.3)Ma
MSWD=1.17, n=22
0.105 . ; :
0.8 1.0 1.2 1.4
207Pb/ZJSU

B9

810

b [INECF 3 4 #=(746.0+£8.3)Ma
MSWD=1.4, n=22

790}

770

750

%/ Ma

730F

710F

690

MNEERRFRESER U-Pb E UG E (a) FOMALF HEH (b)

Fig.9 Zircons U - Pb age concordia diagram (a) and weighted mean age diagram (b) of Xiaofanzhuang granite gneiss

5 it

NBEER

7 Harker ®f# (& 10a—c) L, B3 SiO, L&
Oy B TE R Al L TFeO | TiO, 25 5 43 B0 i %
K, SR 76 A 3R A B v, DURHE A A 1 4y
BA R ETRREA LR NERET Y. MINA
5 B4 T RE & S BUA R Y/ Yb T &Y iR 5T
X AL A Y/ Yb (ESE P TE 6.94~9.57 Z[H],
Wi B I A A B S 0 AR DN A A B A . AR R i T
AL S50 YA B RO R (K
10d—1) 43 B 45 fb 0 0 A 22 22 O R A RTBR K
A B R B TR LR BB 4 B AN Ol 3
52— B0 S B R0l T 4 B K 3 B,
Sr R H IR o B 0 A A B A L A B

5.1

P.Ti.Ba ft 58 , B 7R 76 J5 5 T8 st 8 v i K A LBk
R R 2 BRI 43 B T AR AR 21— VR
5.2 REZER

TE A I BLR A2 2R R o s i S - T
M~ A B 3z R R AR B e R R 4y
S RCFE PO T M (R MIR AP M (g
PO A R (D

WRX LKA R AEEERTE LR N
SiO, VE . #X CaOL ik Al O, i 7 40 5. UL KX &
FeO/(FeO+MgO)E FFE , Hoil 7 5 4 DL A 9 A0
BK o BRI A RUAE b SRR 1
e K . 25 Eu.Sr.Ba. Ti.P %L %K.
W4 Rb.Zr HIY &0 R, BA 1 s By AR 1 1
Iy HIER 3R A BUAE I i JLRLRRAE

EAS R W58 X AE B A R A 35 I Nb



%1 kB AR IR T UT e IXOE T i AR AR B R R B R RO Rodinia 8 K il 4 A 4 i 151
9.0 4 0.25
a * b c
= 87 o 0.20} B
= 3
~ < Q. A = *
O 3.4 *0 i LN ~.0.15 N
Fof A
¥ o A 82 AN e .
@) A = )
EXY A 5 A 2 0.10 *
< O kWtEk iy @ =1 O R O kWM HEE O
= 7.8b A HEWAER R A WBERFRE 0.05p Al )iis  AA
@ TR R O D EAE R TR @ ) TE R R
7.5 . . . 0 , . . . 0.00 - : ; .
70 72 74 76 78 80 70 72 74 76 78 80 70 72 74 76 78 80
w (8i0,) /% w (8i0,) /% w (Si0,) /%
3000 d O K ITEH J R 1002 100
A T B R * . i "}
1 000} @ AL WA A
: ‘e . Q A .
5 V. 4 . S =
= = ® Oap = A
3 2 10k Amp o 10 Pl
& i @ «“ r >~ L Kfs
Z 100 ~ Bt Bt
= Amp 2 KES ~ oo g ot = e
Pl N O RiAE X F kA O RilfE X b kA
Bt A A I R A G Y
Kfs Pl @i e i B AmpO/Jw/mi-‘.(Eiii)'rJ)r'M'?
10 . s s . 1 - . . .
Yo 73 74 76 78 80 70 72 74 76 78 80 70 72 74 76 78 80
w (Si0,) /% w (Si0,) /% w (8i0,) /%
e 12 100g—
F g O T M I ik h N F i
A WG R 10} O s il tE 4 e D
O A B R A HEIAE B TR
o S| @ /i T R 10F . OA(S
S e = L 4 s F A
Z 0.1 * S 2 6 a 2
S T PIHKfs = A = ®
S o . 8 L Pl O FAITEH F pe
A Kfs E A SEWIAE B
o YN A T
A ) . * /M Kfs 0 HEAE Fa
A Bt Amp
0.01 0 - - - - 0.1 "
10 100 1000 0 50 100 150 200 250 300 0.1 1 10
ALO,/TiO, w (Rb) /10°° Rb/Sr

Ta 55 785 AL A BUAE B AN R, ND

Kis. #£A1;PL #H A Amp. fIIN A 3Bt Bx ),

B 10 WHERXTER R A Harker Bff (a—c) B ETETUERELERXRE (d—i)

Fig.10 Harker diagrams (a - ¢) and the relationship between trace element trends and crystallization (d - i) of granite gneiss in

study area

ES)

AR SCHE BT 1AL i e R B AR E B U T R

J5 B A BURAR A R (5.50~16.30) X 10 °, -2 K
11.93X107°, Bl W AR T 8L AU Ay A BIAE %) 55 (37 X
107, @ F M B A (1.3X10 %), 5 1T RLf S &Y
A6 A (11 X107 °) B 20, 3% 5 95 & 3 1L 71 [m] 38
A RITE B A HAT AL R RR AR 55—y i B
% X A6 54 A Nb/ Ta 38, F 11.17~32.00
Z I, SF 0 18,98, W & T A BIAE K A (12,0 ~
17.5), Bl 1 1AL S #(<C10.0) Al M U (11.0) 1€

th[13]

Fa)
T SRS U B WA 5 DX AR B R IR Y R

Ly

X

Zr.Ce Y, JF&h & FROTRHETLE KB . TEE N
AR AR B E R (R 1D B TR RE R TEA A
TURE i v DI SR WIS X AR B R I s A B

AR
5.3 RERXHFE

A RUAE B B RGP BT — PR A7
W, BEAT 3 A0, B0 U5 AR A5 T 0 g

LI 49 03 A0 LR 5 U T
SHRERC
e AL IR o B2 DAL B R T



152 WOMROK 2 G Bk OB 22 O 554 %
1000 F 1000 X :
F A o RIITE M A iR 3 O H Il 7€ B F k4
C AFHAE A RS r ATHIAE A RR S
& NG AL X R RS & /NG EAE O RR A
A
o
A

L < L
- 100 ¢ AR b4 . S 100¢ Al At
; * —
& S6) o, o
= o, 5y L. SHY R

10 " S 10f
E oy ST, SHY £
[ ks REOL S, MY [ k4 R fOL S. MY
1 T EEEREET MR 1 T EREET MR
10 100 1000 10000 10 100 1000 10000
w (Zr+Nb+Ce+Y) /10° w (Zr+Nb+Ce+Y) /10°
700 5.0

¢ o
e e @)
O RILFE X A kA

O Rl K F k&
AFEWIAE K Rk

A @ N AE YRR

X

~

3 *

<

&

B

1.0 . . . .
2.0 3.0 4.0 5.0 6.0 7.0

w (K,0) /%

B 11 #RXERF KSR E XA 5 E R

00 A 5391 4 4 4 k4 o
@ N R A R R
500}
s
= 400}
& 300k
2
200}
100}
0 1 1 1
63 67 71 75 79
w (Si0,) /%
Fig.11

BEMRK A B, L EAHEM Eu.Sr 57
UL RCEAR) La/Yb HCOEY 9.74) , WA KPR X
T Ca Rt AFREAM, EAFEEAR T AT
A

WFIT X A6 B R B AT 8 Si0, IR MgO i it
SY U R AL SR WY 32 BOR R T SE IR W o Y 8 A3 0
Filt BT YT b DT T AR AE K a1 A B AR AE
[ 300 1% 6 1k 2 R 2 D) B AR A AR A6 41 i T
AEmE T8 B R R B A IR & B IR op 3 5
AR R AR S Y IR A Y R
AE 2. P01 5 49 J5T 1) BT

fil i 0 3R M L LA IR RE AR G 1 sz U X AR AR
# 3 o WX ALK B A Th/U.Nd/Th,Nb/
U.Ce/Pb.La/Yb {E55 0 EK W4 15 b8 22 = W &,
5T e oM R, BoR SR IR I RRAE . SEE A A
SR AL 3 AN R IR AT T K 4 il S 5 B 5
SEAR IR A M A AL A Lok B TR Al
1) a3 A B AL O, + TFeO+ MgO+ TiO, i

Discriminant diagram of genetic types for granite gneiss in the study area

OB EBE Al O,/ (TFeO+MgO-+TiO,) |
(Na, O+ K, 0)/(MgO + TFeO + TiO,) {5,
FEE 12 o, BT R S 2V A 2 0 5 DX 3 R L
DINTANE HE R 7 DR g 8 S BN [ R E R E =y i}
S WFE XA 5 F B 5 Nb/Ta {56, JF B & o
U.Ce/Pb.La/Yb {H% T EK W6 5 M 22 7 W] &,
5 A O T, R AR I ARAIE . SCRCE
SERTAE B A AN R R A BEAT T K Sk A e il S 3R A Y
SRR UIR A HEME A B R A Lok B TR S 1 Al
B BB AL O, + TFeO+MgO+ TiO, 5t
BB LB AL O,/ (TFeO+MgO-+TiO,) .
(Na, O+ K, 0)/(MgO + TFeO + TiO,) {5,
TEWE 12 v, i A AR i 28 T A A b X e 3
DINTYN FE DR 7/ N Rt % g o3 S R SR Sy =il
S WP IXAE 4 F RR £+ Nb/Ta (R85, )F H & ot
B GAE Y0 LA TE . ¥ (E W ) R AE Hb b Al . WS OR
HARBE X e D REIEY RN S, 2R
B VR DL RN A AR W AR A R S B A S



%1 i3

B A5 IR 3 LU OB T AR R R BRI R B X Rodinia i K Rl 244 B4 0 i 153

R3 MRARERAFKRESHIE,

EHMETERILER

Table 3 Comparison of trace element ratios between granite gneiss, mantle, and crust
JCFE A Nb/Ta  Th/U  Zr/Hf Nd/Th Nb/U Ce/Pb  Zr/Nb La/Yb Nb/La Zr/La Rb/Nb Y/Nb
Wk BRI 32.00 13.21 51.76 9.00 17.28 23.11 53.44 28.60 1.44 35.42 28.45 6.44
R BME 1117 6.21 26.57 0.69 5.19 0.55 22.64 1.93 0.09 4.47 6.81 1.66
W ] 19.38 9.55 36.69 3.78 10.14 5.74 37.21 9.74 0.54 16.47 11.14 3.71
Ji 46 b 17.39 3.15 36.25 15.93 26.41 9.59 15.71 0.63 2.30 36.13 0.89 6.10
Hi 5% 11.00 3.85 33.33 — 12.09 0.41 9.09 7.27 0.69 6.25 2.91 1.82
e 16.22 5.77 36.72 3.40 7.74 3.69 15.67 15.40 0.34 5.40 6.83 1.45
i 20.00 6.71 36.12 3.83 10.78 4.02 15.73 14.19 0.36 5.62 6.09 1.55
T HLFE 16.67 6.08 38.57 4.78 11.63 4.08 16.20 12.66 0.34 5.59 5.60 1.80
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Fig.12 Discriminant diagram of material source for granite gneiss in study area
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Discriminant diagram of construction environment for granite gneiss in the study area



513

g B S RE A L T UT M DR T AR B A RRCE P SO Rodinia i i A8 19 1 R

155

N EREE , HLAEAT Bl B A ) R AR S 32 3l L A
PRUC /NI 7 A B ) B 5K MRS AR TS5 . Turner
ISRy = L i a A i DR R
BrBe”, nTRAFF 2 2 AR I B BOTF IR . I, AL R
PB4 T AE i Rodinia i K Bl 2 f# 5 3 19 3 573
x

FEL LA R S TRz kR E L
B AR A HFE 830~800 Ma Z 0] % ] 45 J 7%
Bl 3 BN S 5 Rodinia 8K Kl 24 ff 25 U1 AR G, 48
/R Rodinia 8 K G2 F0F 8 I R . R Ak T 95 &
M L AR T R RARAE B 2 o AL BUAE R 2 L B i
A 770 Ma, 1A Ry /& Rodinia # KBl 24 fif 5571 16
3 DB R T & ) R DA N Gl P 77 S G 2 G ]
A, BUAE B R L TR 6 3 L N B AL TR R R T
7 R B 1 % B 5 Rodinia 88 K Fifi 24 47 ¢ 11 Hs
BRicsr 7R 47 1 i B AT RE = 5% & b 5% AR KR
7 A K il 22 1] A4 A7 B2 A Rodinia K il A9 “ A%
O B R A M Ab 5 7 RE R E 2, )
Rodinia i K fili i 14 Wi 17 7] AEHL I .

P ZE # NN 746.0 ~742.5 Ma 2 A B 4E K
J1 R 2 Rodinia 88 KRl 2 25 1 76 55 8 38 145 8
U H DX A0 o 75 3R W32 DX S BT DA 4R 5 s 1]
iR AR L 2 ) Bl SRR B IR, 2R A #a H B
5 5 R Sh A s 24

6 #Hit

DFFE X AE 55 R RR 2 0 T 95 8 6 LAy 19 v 2%
LG AR L AE X R PR L 38 94 B R PR /NS T 4E
bR RS 3 Ab R, A LR S A D FE I A
R AR AL T AR T8 O B BRSNS v, R
FALAR,

2)BIFFE XA 0 1 R A 08 D MR BT o KOS B
A SiO,  H kLT CaO ik Al O, 5 5 43 B0 5
fiE s & MEAR BT - 55 3 BR B A B 7. Wi TR E 4 5 X
e H £ E G E L E R 10T R BT 10 A 50
Ky AU 2k, &R B FEAILE Rb.K.Pb Ml &
#ICE Zr HI, Th,HREE, /™ & 5 # K& ¥ % A 90
% Ba.Sr.Eu ME %M ILE Nb.Ta.Ce.Ti,

WIS X AL X R A TR LT ) A B4R A
HOok A R e 3 /0 R ) B Y S A3 s L L 280
T UK A AR A D R AR A B A
HAL AR S 5 R R TR L &
T3 7 e e 728 oA P Je AT i .

)[\) 99[62,66]

DIFFE AL R R TE BT o i A (746.0 ~
742.5 Ma) J5 hilf ¥ ff B R 5% , & Rodinia # K it 24 %
FAAE S5 L T U M DX B A R N, 3% A X
SEHLT DRI R P (] A R 1 2k U L 2 S B A oK AR
BENNR , 2445 Ak e 520 Wi 1 ok o s Sh szl

Bt AL BEIR P LREERRAT ARG L
W RINE R AR R % &% LA, 2 &R R
RASHB LA ZERAFLRAAZHEIRT KK
MR RBAHBEIRTFEHHAIRETLTT X
A B e — B LR R &

2 2% 3Lk (References)

(1] V. 55 3 1L P 22 30090 43 J6 i B JHG R b g 3 2
(DI, dbmt. w2 (e s . 2019.
Feng Peng. Multiple Episodes of Partial Melting
Events in the Sulu Orogen [ DJ]. Beijing: China
University of Geosciences(Beijing), 2019.

KRR 6. AR T K Il Al 4 AR R LR —
B S FILT ] Bl R, 2008, 53(18): 2129 -

2152.

[2]

Zheng Yongfei. Research Progress on Ultrahigh
Pressure Metamorphism and Continental Collision:
Taking the Dabie-Sulu Orogenic Belt as an Example
[J]. Chinese Science Bulletin, 2008, 53(18);: 2129 —
2152.

T, MR, SR, AL VLR R & 3 B E &
Ho e[, MBI %% 4, 2016, 22 (3): 620 - 631.

Jia Gen, Xu Shiyin, Guo Gang, et al. The Main

[3]

Characteristics and Evolution of Geotectonics in
Jiangsu Province[ J]. Journal of Geomechanics, 2016,
22 (3): 620 - 631.

VFREEE, XAk . AR, 55, B R EH m AL b A
W2 e W B R B R R g R LT A ARG
2006, 22(7): 1745 - 1760.

(4]

Xu Zhigin, Liu Fulai, Qi Xuexiang, et al. Record for
Rodinia Supercontinent Breakup Event in the South
Sulu Ultra-High Pressure Metamorphic Terrane[]].
Acta Petrological Sinica, 2006, 22(7). 1745 - 1760,
BRI XUIRAL . BRI, AF. ORI L o DA
AR R BB BOR G WA LT BRaEE 4, 2003, 48
(10): 1069 - 1075.

(5]

Xu Shutong, Liu Yican, Chen Guanbao, et al. Newly
Discovered Particulate Diamonds in Rclogites from the
Dabie Mountains and Sulu Areas [J]. Chinese Science
Bulletin, 2003, 48(10): 1069 - 1075.

(6] Mpgegg. vh el & ol b W0 i AR AR . R



BOMK R o RO BR B 2 O %554 %

[7]

(8]

[9]

[10]

[11]

S BB A (9 S AR [T ], b R4 4ie . 2008, 77
(14) . 463 —477.

Yang Jingsui. Two Ultrahigh Pressure Metamorphic
Events Recognized in the Central Orogenic Belt of
China: Evidence from the U - Pb Dating of Coesite-
bearing Zircons[J]. Acta Geologica Sinica, 2003, 77
(14): 463 —477.

BEMR R, XUARk, o SO, I3 6 1Ll e g X B Rk
R A L BR Ak 2 B Nd R R AESELT ], A A
4R . 2007, 23(12): 3239 - 3248.

Xue Huaimin, Liu Fulai, Meng Fancong. Geochemical
and Nd Isontopic Evidence fot the Genesis from the
Southern Shangdong Peninsula Sulu Orogen[J]. Acta
Geologica Sinica, 2007, 23(12): 3239 —3248.

KOV, oS, B R AR OB 3 L R R
SIMESE . BT AR IR E B K B A LT 0
A, 2007, 27(2): 22 - 32.

Song Mingchun, Han Jingmin, Gong Shulin.
Diversified Origin Granitic Gneiss in the Sulu Ultra-
high Pressure Metamorphic Belt: Evidence for
Neoproterozoic Large Scale Magmatism [[J]. Mineral
Petrol, 2007, 27(2): 22 - 32.

VFREEE, skEEH], XMk, 5. JRE SR B TR
BT IR A S PR AL LT ], B e 4. 2008, 77
(4): 433 - 450.

Xu Zhiqin, Fulai, et al.
Sulu
Ultrahigh-Pressure Metamorphic Belt, Central China
[J]. Acta Geologica Sinica, 2003, 77(4): 433 — 450,
AR, VFAEEE, TREEH], A PR KBB4 B R T
FRTISE AL R RS — 6 B 0 JBR A 19 5 A 2 b R
E2ERTSEL)]. MR 2A4, 2001, 75(1): 70 - 81,

Liu Fulai, Xu Zhiqin, Zhang Zeming, et al. Petrogy

Zhang Zeming, Liu

Exhumation Structure and Mechanism of the

and Geochemistry of Gneiss and Granitic Gneiss from
Pre-Pilot Drillhole(CCSD - PP1) Chinese Continental
Scientific Drilling Project[J]. Acta Geologica Sinica,
2001, 75(1): 70 - 81.

VEE, 45, BRUE, & KRR A 2 E L5
SYrR I I A R 75 e T — R R BT A
RITIREW R E L] &0 0 ¥ RE, 2005, 24
(5): 357 - 368.

Xu Zhigin, Zeng Lingsen, Liang Fenghua, et al. A
Dynamic Model for Sequential Subduction and
Exhumation of a Continental Slab: Age Constraints
on the Timing of Exhumation of the Sulu HP - UHP
Metamorphic Terrane [ J ]. Acta

Mineralogiga, 2005, 24 (5): 357 — 368.

Petrologica et

[12]

(13]

[14]

[15]

[16]

[17]

(18]

(19]

[20]

Ludwig K. Isoplot/Ex, A Geochronological Toolkit
for Microsoft Excel: Version 3. 00 [ J]. Berkeley
Geochronology Centre, 2003, 4. 1-71.

BARAE. TR MRk B IM ], bt Bl
JiAl, 2016 392 —400.
Zhao Zhenhua. Principles of Trace Element

Geochemistry [ M ]. Beijing: Science Press, 2016
392 -400.

FEPR R, AR k. o E R RE R = A IR TR AL 0~
2 000K RHE 7R 2 1 Hb 3R Ak 27 Pk I B e IR it 5 LT .
A%, 2005, 21(2): 355 - 368.

Xue Huaimin, Liu Fulai. Geochemical Characteristics
and Genesis of Plagiogneiss from the 0 — 2 000 m
Main Hole of the
Drilling Project[ J]. Acta Petrological Sinica, 2005,
21(2): 355 - 368.

Shaw D M. The Origin of the Apsley Gneiss, Ontario
[J]. Earth Sci, 1972, 9: 18 - 35.

H W,

Chinese Continental Scientific

Nesbitt Young G M. Early Proterozonic

Climates and Platemotions Inferred from Major
Element Chemistry of Intites[]J]. Nature, 1982, 299
715 - 1717,

BEVR RS, XAk, & ZEIR. I3 L AR X B AE X
FIRA R E & 5 TR kLS. ¥ whid
e HoeH ARE SRR L G IEdE [T ], & A iR,
2006, 22(7): 1779 = 1790.

Xue Huaimin, Liu Fulai, Meng Fancong. Major and
Trace Element Geochemistry of Granitic Gneisses
from Sulu Orogeny, Eastern Shandong Peninsula:
Evidence for a Neoproterozoic Active Continental
Margin in the Northern Margin of the Yangtze Craton
[J]. Acta Petrological Sinica, 2006, 22(7);: 1779 -
1790.

Boynton W V. Cosmochemistry of the Rare Eath
Meteorite Studies [ ] ].
Elsevier, 1984, 3(8): 63— 114.

Sun S S, McDonough W F. Chemical and Isotopic

Elements: Amsterdam;

Systematies of Oceanic Basalts: Implications for
Mantle Composition and Processes [ J]. Geological
Society, London, Special Publication, 1989, 42(1):
313 - 345.

Mraris, Zaroo, £, % NS TG RA R
FiEh & a s KA A U - Pb B4 Mk
SERRAELT]. R MR . 2022, 41(4) . 689 - 702.
Chen Yanbin, Xia Liyuan, Wang Xiang, et al. Zircon
U - Pb Dating and Geochemical Characteristics of

Middle Permian Quartz Monzonite in Chahar Right



%1 i3

B A5 IR 3 LU OB T AR R R BRI R B X Rodinia i K Rl 244 B4 0 i 157

[21]

[22]

[23]

(24]

[25]

[26]

[27]

Back Banner, Central Inner Mongolia [ J]. World
Geology, 2022, 41(4): 689 —702.

Rollinson H. Using Geochemical Data: Evaluation,
Presentation, Interpretation[ M]. Harlow: Longman
Press, 1993: 1 -352.

R, KA MEBEITR A A IM] R P EH
SRR A= ML, 1991 57 - 66,

Li Changnian. Igneous Rock Trace Element Petrology
[M]. Wuhan: China University of Geosciences Press.,
1991: 57 - 66.

BRI R, XIAEOR, PSR, oG e TR Bl P e
T W AN R A BT A B T RR 0 b R AL A R AR S
JEUA R 5 LD ], ob 3 BT, 2005, 32(2): 249 -
258.

Xue Huaimin, Liu Fulai, Xu Zhiqin. Geochemical
Weakly
Outsidethe Wulian Boundary Fault

Characteristics of Metamorphosed
Orthogneisses
Along the Northwestern Margin of the Sulu UHP
Metamorphic Belt and Their Protolith Petrogenesis
[J]. Geology in China, 2005, 32(2): 249 — 258,

T B XUARCE . XUENE . AE. TR R I X A
FrRR A S A IR AL S R AE . X RS M B R TR 8 ER
BErm 2000, A A #2012, 28(9): 2793 - 2806.
Meng En, Liu Fulai, Liu Jianhui, et al. Geochemical
Characteristics of the Changhai Granitic Ggneisses in
Southeast Liaoning Province, NE China: Implications
for Its Protolith Property and Formed Tectonic
Setting[ J]. Acta Petrological Sinica, 2012, 28(9):
2793 — 2806.

VEI AR, RN . A6 o 28 R S IR [T ). %
B 5 TR, 2009, 23(2): 119 -137.

Pang Yingchun, Cheng Shunbo. Research Status of
Granite Classification[ J]. Resources Environment and
Engineering, 2009, 23(2): 119 - 137.

BREk, SEA, 0. B AT R . ISMA 16
KA R EER T, TN M Bi# 4k, 2004, 13(1):
67 - 73.

Chen Jianlin, Guo Yuansheng, Fu Shanming. The
Research Headway to Granitiod: Classification
Review and Synthesis of ISMA Granitiod[[J]. Acta
Geologica Gansu, 2004, 13(1): 67 —73.

FEME, EEE. PR KA R R R 5 5
WAL R R FN gR3R )], SR B, 2019, 38(1):
28 - 37.

Wang Guohui, Wang Zhizhong, Yan Chengmin. A
Survey of the Genesis Classification and Geochemical

Diagram Discrimination of Granite [ ] J. Yunnan

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Geology, 2019, 38(1). 28 - 37.

Chappell B W, White A ] R. Two Contrasting
Granite Types[]]. Pacific Geol, 1974, 8: 173 - 174.
Picher W S. Granite Type and Tectonic Environment
[M]. London: Academic Press, 1983: 19 —40.
Loiselle M U, Wones D R. Characteristics and
Origion of Anorogenic Granites [ J ]. Geolo Soci
Amer, Abstracr, 1979, 11: 468.

PR SC, FXAR, AR, GF. BRI AR KR
BRAL 2 AR AR SR AR KX B AR T R AR L. Ak
K2R R BLE D . 2023, 53(1): 161 - 176,
He Genwen, Zhou Xinghua, Yuan Huixiang, et al.
Geochemistry and Geochronology of Cretaceous
Granite Porphyry in Gaobei, South Jiangxi Province
and Its Implications for Mineralization[ ] ]. Journal of
Jilin University (Earth Science Edition), 2023, 53
(1): 161 -176.

RV, TS, I E. A RULE B A BE ST S0 S H
BIFLT] ATEYaAe ik, 2007, 26(1): 57 - 66,
Wu Suoping, Wang Meiying., Qi Kaijing. Present
Situation of Researches on A — Type Granites: A
Review[ ] ]. Acta Petrologica et Mineralogica, 2007,
26(1): 57 - 66.

WEE AR, WIS, RS0k, A N SR IE B RS HL
Hb DX BB A RIAE b B A AR AR A% L BR AL 25 R AE K
AR LT, 35 AR O 2 2 4l (b IR RL 27 RO, 2022, 52
(3): 899 - 916.
Yao Guohua, Hu Qiaoging, Niu Wenlin, et al.
Geochronology, Geochemistry and Petrogenesis of
Quartz Porphyry and Granite Porphyry in Dubi Area,
Zhengxiangbai Banner, Inner Mongolia[ J . Journal of
Jilin University (Earth Science Edition), 2022, 52
(3): 899 —-916.

FEBEsE, BRZEM, i, 5 TRV B SRR G
& LA -ICP - MS # 1 U - Pb £/ % | M BR 1k 2 P 1E
Bt S LT, R M, 2023, 42(1): 11 - 25,
Wang Xiaoliang. Chen Jundian, Cheng Shi, et al.

LA- ICP - MS Zircon U - Pb Chronology,
Geochemical Characteristics and Geological
Significances of Jinjialing Granite in Liaodong

Peninsulal J]. World Geology, 2023, 42(1): 11 - 25.
HlE, BR AR, v, 5. Bt AL Rodinia 8 Kb
R FATEY T AR G B W) W R AR R R IR 5
PEAE 0 A B &S 4 U - Pb AR 2% e Nd [\ % il 29
(I, &F2E4] . 2007, 23(6): 1321 - 1333,

Hu Jian,

Qiu Jiansheng, Wang Rucheng, et al.

Earliest Response of the Neoproterozoic Rodinia



158 wORCR S S RO BRORE 52 RO 55 54 %
Break-up in the Northeastern Yangtze Craton: R A[D]. B . R T K%, 2018.
Constraints from Zircon U — Pb Geochronology and Hu Jin. Neoproterozoic Magmatic Evolution and Its
Nd Isotopes of the Gneissic Alkaline Granites in Constraints on Mineralization in the Eshan Granite
Donghai Area[ J]. Acta Petrological Sinica, 2007, 23 Batholith, Yunnan [ D ]. Kunming: Kunming
(6): 1321 —1333. University of Science and Technology. 2018.

[36] Eby G N. The A - Type Granitoids: A Review of [46] AEE MG, ARE O L 4 BOw 4 32 W s 48 B oA 28 B
Their Occurrence and Chemical Characteristics and 2340 A B K e BT D] db et o E b
Speculations on Their Petrogenesis[ ]J]. Lithos, 1990, K2ELR) , 2014,

26(1/2). 115 - 134. Xiong Fuhao. Spatial-Temporal Pattern, Petrogenesis

[37] Frost C D, Frost B R, Chamberlain K R et al. and  Geological ~Implications of Paleo-Tethyan
Petrogenesis of the 1.43 Ga Sherman Batholith, SE Granitoidsin the East Kunlun Orogenic Belt (Eastern
Wyoming, USA: A Reduced, Rapakivi-Type Segment) [ D J]. Beijing: China University of
Anorogenicgranite[ ] ]. Journal of Petrology, 1999, Geosciences(Beijing) , 2014.

40: 1771 - 1802. (471 AR, EVE R, B L — 75 g AR BT BF 5 1Y

[38] Goodenough K M, Upton B G J, Ellam R M. e LT, Bl aR, 1999, 44(11): 1127 - 1141,
Geochemical Evolution of the Ivigtut Granite, South Cong Bolin, Wang Qingchen. The Latest Progress in
Greenland: A Fluorine-Rich “A - Type” Intrusion[]]. the Study of the Dabieshan-Sulu Ultrahigh Pressure
Lithos, 2000, 51(3): 205 —221. Metamorphic Belt [ J]. Chinese Science Bulletin,

[39] Bonin B. A - Type Granites and Related Rocks: 1999, 44(11): 1127 —1141.

Evolution of Aconcept, Problems and Prospects[J]. [48] XItmk, &%, B4, % P EBIATLE T
Lithos, 2007, 97(1/2): 1 -29. CCSD - PP2 J ik b s 40 i 7 40 60 28 1k B L v e

[40] Collins W J. Beams S D, White A J R, et al. Nature AR AR IEELT ], B i@ 4z, 2001, 46(3): 241 -
Andorigin of A - Type Granites with Particular 246.

Reference to Southeastem Australial J |. Contributions Liu Fulai, Xu Zhigin, Yang Jingsui, et al. Mineral
to Mineralogy and Petrology, 1982, 80(2): 189 — Inclusions of Zircon in Pre-Pilot CCSD — PP2 Gneiss
200. from Northern Jiangsu, China and Evidence for

[41] RAEJC, ZElkde, Mitig, 5. L5588 B R W Ultrahigh Pressure Metamorphism [ J ]. Chinese
TR L], A A, 2007, 23(6): 1217 - 1238. Science Bulletin, 2001, 46(3): 241 - 246.

Wu Fuyuan, Li Xianhua, Yang Jinhui, et al. [49] Eby G N. Chemical Subdivision of the A — Type
Discussions on the Petrogenesis of Granites[]J]. Acta Granitoids, Petrogenetic and Tectonic Implicatios[]].
Petrological Sinica, 2007, 23(6): 1217 —1238. Geology, 1992, 20: 641 — 644,

(427 i, A, FBoh, 45, MBT/R&E R A BAER A [50]  BifA 4. B o0l 8] Rodinia # K Bl BT 52 3 7 3 3T
B PR B # 3 B LD DL s 2= i, 2020, 94 (5D (1. H S IT, 1998, 44(5) . 489 —495.

1431 — 1449. Lu Songnian. A Review of Advance in the Research
Xu Nan, Wu Cailai, Zheng Kun, et al. Petrogenesis on the Neoproterozoic Rodinia Supercontinent [ ] ].
and Tectonic Implications of the Mangya A — Type Geological Review, 1998, 44(5) . 489 —495.
Alkali-Feldspar Granites in the South Altun, [51] FEFAE. S 3 J8 3F 2 K] BL 4088 G - % 37 oo o AR
Northwest Chinal J]. Acta Geologica Sinica, 2020, 94 KEGHFFE JLA A8 p S 3 [T ], M 2= wi %, 2001, 8
(5): 1431 — 1449. (4); 441 — 448,

[43] Taylor SR, McLennan M S. The Continental Crust: Lu Songnian. From Rodinia to Gonowanaland
Its Composition and Evolution [ M ]. Oxford: Supercontinents: Thinking About Problems of
Blackwell Scientifie Publications,1985: 57 —372. Researching Neoproterozoic Supercontinents [ ] .

[44] Altherr R, Siebel W. I — Type Plutonism in a Earth Science Frontiers. 2001, 8(4). 441 — 448,
Continental Back-Arc Setting: Miccene Granitoids [52] Li Z X, Li X H, Zhou H W, et al. Grenvillian

[45]

and Monzonitesfrom the Central Aegean Sea, Greece
[J]. Contributions to Mineralogy and Petrology,
2002, 143(4): 397 —415.

W14, = 48 Wk LD B B A ORT Tl AR SR A B

Continental Collision in South China: New SHRIMP
U - Pb Zircon Results and Implications for the
Configuration of Rodinia [J]. Geology, 2002, 30(2):
163 — 166.



%1 i3

B A5 IR 3 LU OB T AR R R BRI R B X Rodinia i K Rl 244 B4 0 i 159

[53]

[54]

[56]

[57]

[59]

[60]

ke, TR, FRE. & oo R
HARKE S SR W& s s BN R—ALT].
HiBkfb=%, 2008, 37(4): 382 —398.

Li Xianhua,

Wang Xuance, Li Wuxian, et al.

Petrogenesis  and Tectonic Significance of
Neoproterozoic Basaltic Rocks in South China: From
Orogenesis to  Intracontinental  Rifting [ ] J.
Geochemica, 2008, 37(4) . 382 - 398.

E. et AR AL #i85 Rodinia
i Ay 5 R LML AL AT Hu 5T RiAE . 20000 80 - 130.
Wang Jian. The Evolution of the Neoproterozoic Rift
Basin in South China: Also on the Relationship with
the Disintegration of Rodinia[ M] Beijing: Geological
Publishing House, 2000 80 - 130.

W, WA, RA R, F SR RIS OE T
d I s 1 RE . e WK Rl 2R A 2 [T
b B A, 2004, 23(9/10): 892 - 898.

Shi Wu

Recognition of Neoproterozoic

Cailai, et al.

the

Yang Jingsui, Rendeng,
Ophiolite on
Northern Marginof the Qaidam Basin: Evidence of
the Breakup of Rodinia? []J]. Geological Bulletin of
China, 2004, 23(9/10): 892 —898.

W ER, XKAE, LR A, S, s i X = B0
FAE BRI RHE LT ] A M BT 2 4l 2000, 6(4)
566 — 575.

Pan Guogiang, Liu Jiarun, Kong Qingyou, et al.
Study on Sinian Geologic Events in Xuzhou-Suzhou
Area and Discussion on Their Origin[ J]. Geological
Journal of China Universities, 2000, 6(4): 566 - 575.
Harris N B W, Marzouki F M H., Ali S. The Jabel
Sayd Complex, Arabian Shield: Ceochemical
Constraints on the Origin of Peralkaline and Related
Granites[J]. J Geol Soc Lond, 1986, 143: 287 — 295.
N P, Navez J,
Contrasting Origin of Post-Collisional High - K Calc -
Alkaline Versus Alkaline
The Use of Sliding
Normalization[ ] ]. Lithos, 1998, 45: 1 - 28.

Turner S, Sandiford M, Foden J. Some Geodynamic

Liegeois Hertogen J. et al.

and Shoshonitic and

Peralkaline  Granitoids:

and Compositional Constraints on “Post-Orogenic”
Magmatism[ ] ]. Geology,1992, 20: 931 - 934.

TR, W E SR, R, AR AR K R R R ) A
KTUREWRWEEZ=0T]. &A%k, 2007, 23
(11): 2683 —2698.

Zhang Qi, Pan Guogiang, Li Chengdong, et al. Are
Discrimination Diagrams Always Indicative of Correct
Granites? Some Crucial

Tectonic  Settings of

Questions on Granite Study (3)[J]. Acta Petrologica

[61]

[62]

[63]

[64]

[65]

[66]

Sinica, 2007, 23(11): 2683 — 2698.

JERNE, FEAETT, BTG, SF. W vE AR R oT ol AR
A FURE B 1k B0 B Hr i 2 LT b B
2006, 33(5): 1044 —1051.

Lu Chengzhong, Dong Chuanwan, Gu Mingguang, et
al. Discorery of the Neoproterozoic Daolinshan A —
Type Granite in Zhejiang and Its Tectonic
Implications[ ] ]. Geology in China, 2006, 33 (5):
1044 —1051.

JRFE, TR, B R, & WiLE R T R )R
R BT A BIAE R A 0 JE e L) ], Hisk % 4, 2006,
27(2) . 107 - 113.

Zhou Yuzhang, Xing Guangfu, Yang Zhuliang, et al.
Post-Orogenic

Recognition  of Neoproterozoic

Aluminous A - Type Granitein Zhuji, Zhejiang
Province[ J]. Acta Geoscientica Sinica, 2006, 27(2):
107 - 113.

EIEL, E81, BF, % L7 swhnidmai R
A BUAE B A R O B SCLT L AR S A R
Mo, 2011, 31(2): 1-11.

Wang Zhengjiang, Wang Jian, Yang Ping, et al. The
the
Neoproterozoic A — Type Granites in the Upper
Craton [ ] .
Tethyan Geology, 2011, 31(2): 1 -11.

KEM, RE, WERK, T GHT RIS R 2R
B A R SR R s Sk A A U - P AEARAE
g A MR- R QR LT]. B W0 MR AL = e 412
2020, 39(5): 983 —998.
Zhang Yushun, Wu

Discovery and Geological Implications of

Yangtze Sedimentary Geology and

Yu, Pan Jiayong, et al.
Petrogenesis and Yectonic Significances of the Heimo
Granitic Pluton in the Western Margin of Yangtze
from SIMS Zircon U - Pb

Geochronology and Petrogeochemistry[ J]. Bulletin of

Plate: Constraints
Mineralogy, Petrology and Geochemistry, 2020, 39
(5): 983 -998.

WOAER, SR, SR, . BT whnEde gt
WA A BUAE A 1 I B R M R i (LT M ER R
2, 2017, 42(6): 957 - 973.

Cao Zhengqi, Cai Yitao, Zeng Zuoxun, et al.
Discovery of Neoproterozoic A — Type Granite in
Northern Craton and Its Tectonic
Significance [ J]. Earth Science, 2017, 42(6);: 957 —
973.

Li Z X, Bogdanova S V, Collins A S,
Assembly, Configuration, and Break-Up History of
Rodinia: A Synthesis[ J]. Precamb Res, 2008, 160

(1/2): 179 - 210.

Yangtze

et al.



