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Abstract: The Susong metamorphic zone represents a significant lithotectonic unit in the southern
Dabie orogenic belt. Within this zone, the topaz-kyanite quartzite and associated mica-quartz
schist are distinctive rock types, whose age and petrogenesis are genetically linked to the
Mesozoic continental subduction of the Yangtze Plate. Based on samples of topaz-kyanite
quartzite from Puhe and mica-quartz schist from Qingshuitang in the Susong metamorphic zone,
an integrated study was conducted employing field investigation, petrographic analysis, whole-
rock major- and trace-element analysis, and SHRIMP zircon U-Pb dating. The results show that:
two zircon cores from the topaz-kyanite quartzite yield SHRIMP U-Pb ages of (7354 7) and
(746+8)Ma, whereas the weighted mean SHRIMP U-Pb age of three zircon rims is (217+£7)Ma
(mean squared weighted deviation (MSWD) is 0. 47); for the mica-quartz schist, the weighted
mean SHRIMP U-Pb age of nine zircon cores is (76339)Ma (MSWD is 0. 68), and the zircon rim
age is (219 £ 6) Ma; these data indicate that the protoliths of the topaz-kyanite quartzite and
associated mica-quartz schist have maximum depositional ages in the Neoproterozoic and
experiences Triassic metamorphism. The topaz-kyanite quartzite has SiO, contents of 69. 09 % —
73.36% . ALO, contents of 22.34% —25.64%, and MgO contents of 0.00% —0.02%; it is
enriched in light rare earth element (LREE) and depleted in heavy rare earth element (HREE),
showing a right-sloping chondrite-normalized rare earth element (REE) pattern, and is enriched
in high field strength element (HFSE) such as U, Zr and Hf; the mica-quartz schist has SiO,
contents of 80.53% —83.53%, AlLO, contents of 10.08% —12.93% and MgO contents of
0.12%—0.29% it displays no pronounced fractionation between LREE and HREE, a moderate
negative Eu anomaly, enrichment in large ion lithophile element (LILE) such as K, Pb and Ba,
and depletion in HFSE (e.g., Th, Ce, Ta, Ti). The major- and trace-element characteristics
suggest that their protoliths are sedimentary rocks formed in a passive continental margin setting.
Integrated with previously published data, it is proposed that these protoliths originate in a
tectonic setting related to the breakup of the Rodinia supercontinent and are subsequently
incorporated into the Indosinian continental subduction.
topaz-kyanite quartzite; mica-quartz schist; zircon U-Pb age;
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Table 1 Analysis Results of Major and Trace Elements for Topaz-kyanite Quartzites and Mica-quartz Schists
5 S 20SS2 1909SS2 23SS6 112QST1 FE 5 2 20SS2 1909SS2 23SS6 112QST1
w(Si02) /% 69.09 73.36 83.53 80.53 w(Tm)/10°¢ 0. 094 0. 030 0. 300 0. 780
w(AlLO3) /% 25. 64 22.34 10. 08 12.93 w(Yb)/10 6 0.49 0. 20 2.14 5.68
w(TiO2) /% 1.23 1.43 0.09 0. 20 w(Lu) /107° 0. 085 0. 040 0. 370 0. 860
w(Fe, 03) /% 0.12 0.02 0. 64 0.19 w(Li) /1076 8.65 7.66 9.61 3.38
w(FeO) /% 0.02 0.03 0.23 0.29 w(Be) /1076 0.11 0.11 2.31 2.31
w(TFe; 03) /% 0.13 0. 05 0. 90 0.48 w(Se) /1076 0.83 1.92 1.52 1.63
w(Ca0) /% 0.08 0. 05 0.06 0. 04 w(V) /1076 85.70 82.90 5.11 4.54
w(MgO0) /% 0.02 0. 00 0.29 0.12 w(Cr) /1076 432.0 105. 0 14.2 0.0
w(K,0)/ % 0. 06 0.04 2.51 3.09 w(Co) /1076 0.14 0.16 0.49 0.12
w(Na, )/ % 0.08 0. 06 0.61 0.63 w(Ni) /1076 1.71 1.58 4.12 0.77
w(MnO) /% 0.01 0. 00 0.01 0. 00 w(Cuw) /10~° 4.32 6.10 1.70 55. 80
w(P,05) /% 0.11 0.08 0.01 0.02 w(Zn) /1076 10. 80 8.83 31. 20 100. 00
w(H,07) /% 3.09 1.82 2.16 1.63 w(Ga) /1076 34.4 28.5 16.8 25.9
bedk it/ % 3. 40 2. 46 1.73 1.73 w(Rb) /10 0. 86 2.06 72.40 75. 30
Wiowl/ %6 99. 86 99. 87 99. 82 99.76 w(Sr)/10°° 273.0 76.6 35.2 17.6
w(Y) /1076 3.23 1.27 10. 40 50. 00 w(Zr) /1076 138 155 150 539
w(lLa) /1076 12. 80 4.22 13.90 12.70 w(Nb) /106 7.50 8.71 7.90 19. 40
w(Ce) /106 20.70 6.95 28.60 25.50 w(Cs) /106 0.42 0.11 3.13 1. 40
w(Pr)/107° 2.74 1.04 3.56 3.11 w(Ba) /106 58.9 43.7 1171.0 1565.0
w(Nd) /106 10. 00 4. 04 13.50 12. 60 w(Hf) /1076 4.25 4. 33 5. 80 8.67
w(Sm) /106 1.76 0.71 2.81 2.68 w(Ta)/10°° 0.29 0. 44 0.57 0.81
w(Euw) /10 ¢ 0.48 0.18 0.61 0.61 w(Pb) /106 19. 30 9.41 22.60 18. 30
w(Gd) /1076 1. 35 0.54 2.10 3.27 w(Th)/10° 0.77 0.68 3.46 0. 90
w(Th)/107° 0. 20 0.07 0.35 0.71 w(U) /1076 0.61 0. 64 0. 39 0. 90
w(Dy) /1076 1.03 0.38 2.08 5. 89 La/Yb {H 26.2 21.1 6.5 2.2
w(Ho) /1076 0.18 0.07 0.41 1.53 Eu &% 0. 94 0. 89 0.77 0.63
w(Er) /1076 0.47 0.19 1. 49 4. 94 DF {4 —3.93 —4.84 —5.40 —4.13
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FEIR B A BURL 5 HIE—2F A B 454, K 50~ 180
pm, 58 30~70 pm, KL R1.5¢: 1.0~3.5+: 1.0
[ 6Ca) ], KREHUEE A 25 K45 TR 25/ AN B B
DR 55 B A R AT B A B B B E ) Th/
U B (0. 92~1. 01) , HA7 LAY i1 5 385 A0 R AE 5 B
A7 IR A A i B B Th/U (B (£90.01),
FoR AR BTG A

2o BEAT R CRE Y 23SS6) H B 5 A 391 €8, 3K 4
SEHROEY R RKBO, BAW B8, 80
WOk A TE 2 AR S50 e e — R R s (B
B, K 110~250 pm, $8 70 ~140 pm, K 95 1 K
1.5:1.0~3.0: 1.0[L 6(b)], Z%4&s AR
A Wi A IR A R T B F s 1) Th/ U (2
R 0. 84~1.25) , R WAL [ 5 S 5 5 A0 i 88 5t K
o, AT AR Th/U (0. 03) , RSl 4, H£
B A B (<220 pm) L R3E A ] SHRIMP #:
1T E 51T

A SO B R A S A R Y 20882 Ry 11
WUES 4 347 T SHRIMP U-Pb & 4853 87, IR 3145 12
ANERREE TR AT A R LR 2. ST T T
AR & b LR 7@ ], Hod, i oa %
“OPh/#P U AR S 746 ~T703 Ma, AR R A e KT
AR s B A 7 P/ U AT ¥ 4 % 2y (217 £
7) Ma G PR EAL B R 22 (Mean Squared Weighted
Deviation, MSWD) & 0. 47,4387 5.8 3 4~ , R B H
G T =& e B WA A A A
2OPh/* U AR IR 4 51 (283 45) FI (353 £7) Ma, £
A REE A B 45 B Pb BRI, AT T2
W5

AR mRE A B A 23SS6 Ry 12 RS
APEAT T SHRIMP U-Pb 454347 . R4k 4% 12 A4
WO PRI 3 BT 4 R W R 2, A3 4 7% T 4R IR
WAHhZ B LB 7(b) ], Horp, #5 A7 30 Ph/** U
SRR (2194 6) Ma, 18 3% HE 0 400 78 o 45 % 5 5 11 X



8 o A F 5 ox B F OR 2026 4
10° 10°
—a— ¥ 520882 —=— £ 520882
—— 11‘;:2;:1909552 —— §&1909SSZ
—&— £ m23SS6 —— 123586
—¥— P M112QST1 —v— P M112QST1
10°F 10°F
1
© b Gl
2 10k 2 ok
S 10 N 10
<
10°F 10°F
107" 107" L v v v

La Cl‘e Plr N‘d Slm Elu dd ”fb Dly ﬁo ér T]m Y‘b ﬂu
mtox
(a) BRBLBR A A5 #E AL # 70 BT 5 B

wy AR 5w S ERORE R AT 5w, SRR H

Rb Th Nb K Ce Pr P Zr Sm Ti Tb Ho Tm Lu
Ba U Ta La Pb Sr Nd Hf Eu Gd Dy Er Yb

METR
(b) % 3 18 s v A ol B s 3R ek Y IR

50 ik 5 SRR Hb 0 A0 BRORE B A1 AR e AL (B A SCRRC 40 ]

B 5 RMBRAHREXHLTRESEXRLEMIERAELMETERME

Fig.5 Chondrite-normalized REE Pattern and Primitive Mantle-normalized Trace Element Spider Diagram

0(0SS2-1.1
E&Qt
<

e,
e 238862121 23586-6.1
98_3117;»” \ (219 6)Ma ",
23886-1.1 [ soamp® & 2

764 ET5)M

b) ZRAERE
PR % 10 Sk S BT S BEER TR O O AR
B 6 HRFMEHEBRPARELE LK
Fig. 6 CL Images of Representative Zircons

FR2Ph/#* U IMACE B4R % R (7632 9) Ma(MSWD
E 0. 68, Zr M s Ry 9 ) AR 5 e R UL AR AE
i 5 W Ab s 3k A7 AN B A B9 P/ U AR IR g3 0l R
(273+£10) M1 (425+12)Ma, £ 1] GEIC 76 48 i 5 45
5 Pb ZRAFR .

4 7 e

4.1 EAETBRERNEREK

BT T R 03 2 L i 72 Jor i il 9T o
A AIEE B K = B O S A a i EEE R T
AR Tt i s A% PR R TS ) O 4R 5 5 Rl TR ARE o

Z[E) B R I R ey A e /D A A R R R
FE AT A A A AR B . AR SO AR T b
P 9 JE 25 TR BT 1 R0 AR BT AT %, B OO L HE AT AF %
FRE . BLob, B A3 R AT 2 A T A i
S B 5 i ol A 9 Ao R O b AR 3l ) 2E L AN
KBS S T 4. E R R, mn
S T R R B R AT R IN A A AR R L ARk =
= ak /B ol L RULE T D=4t s M /(1= A (R 7) B
= B e W AR SRR 5 M R R ST O R b LT
20 A ERURE I 8 AR B RN A SR ROR 2R

R W A A TR 3 AR S A R AR TR
1A= 3 EB 4> AT 50 57 P/ U IS FNAR & S 221 ~
213 Ma, ALY 4E 8 K (217 =7) Ma(MWSD i Ky
0.4D[K 7(a) ], HEA ALK Th/U {H (<0.01),
KR T =& 22728 BAE N 5 KO & LA bl 7e
TRARF b AR — 5 5 A4S B T8 B A R A B ke
SENOPh/# U RN AE 84 43 51y (735£ 7) (746 E£8)
Mal [ 6 Ca) ], i A% 3C o (1) 8 85 b A1 A 9EA 1
I RUTBUAERY 2R 740 Ma,

B E A RE A O AN R R B R A A
ROPH/# U IACE Y488 (763 29) Ma(MSWD
HHR 0.6 7(b) ], KT =mbA % AR
DURLAR % 5 48 J 14 Az 1138 40 B 45 097 Pb/*° U 4R %
R (2196 Mal | 6 () |, EH A AR AL
T =0 BFER. 25 T KAl i Eep Sk
i O°F op AV
4.2 EABEREI Rodinia 8 XS @B E =

I T P AR S B R WA A T M e



% 1 FFEF RANELFTERERFTXREESL L ERE =B ENA SR AR B 9
®2 HIERAAXREMZBERRS SHRIMP $57 U-Pb EESITER
Table 2 Analysis Results of SHRIMP Zircon U-Pb Isotopes of Topaz-kyanite Quartzite and Mica-quartz Schist
w(*?Pb.) /| w(U)/ [w(Th)/| #*2Th/ |w(**Pb* )/ i 206ph /238y
ViR II=¢ k=2 207Ph* /25Pbr | 27Pb* /25U (H 206ph* /28U (Y
% 106 1076 | 28U (4 106 A /Ma

208S2-1. 1 0.14 201 197 1.01 20. 900 0.064 340.001 2 1.07040. 023 0.120 740.001 3 73547
208S2-2. 1 0. 32 1239 4 361 3. 64 123. 000 0.063 040.000 5 1.00140.012 0.115 240.001 0 70346
208S2-3. 1 0.08 195 174 0.92 20. 600 0.064 540.001 0 1.091-+0. 022 0.122 640.001 3 74648
208S2-4. 1 0.63 70 15 0.22 2.730 0.056 740.005 4 0.35140.034 0.044 840.000 8 283+5
208S2-5. 1 0.07 309 236 0.79 31. 300 0.063 540.000 8 1.032+0.018 0.117 840.001 2 71847
208S2-6. 1 1. 39 182 119 0.68 3.920 0.049 540.005 9 0.16840.020 0.024 740.000 4 157+2
208S2-7.1 2.48 162 13 0.09 8.030 0.046 240.007 4 0.35840. 057 0.056 340.001 2 35347
208S2-3. 2 2.62 59 0 0. 00 1. 800 0.050 040.018 5 0.24140.089 0.034 840.001 0 221+6
20SS2-8. 1 2.59 105 1 0.01 3.130 0.049 040.011 3 0.22840.052 0.033 640.000 9 21346
20SS2-9. 1 0. 87 1095 1796 1.70 104. 000 0.061 840.002 6 0.93240. 040 0.109 340.001 2 66946
208S2-10. 1 3.59 29 0 0.01 0. 893 0.036 040.024 1 0.17040. 114 0.034 640.001 3 21948
208S2-11. 1 0. 40 849 34 0. 04 71.900 0.060 340.001 0 0.81640.016 0.098 240.001 0 604+6
23SS6-1. 1 0.63 64 74 1.21 6.910 0.061 240.003 6 1.062+0. 067 0.125 840.002 6 764+15
23SS6-2. 1 1. 36 43 19 0.46 2.520 0.080 040.014 4 0.75040.135 0.068 140.002 0 425412
23SS6-3. 1 5.63 40 11 0.28 1. 560 0.071 040.023 4 0.42040.139 0.043 240.001 6 273+10
23SS6-4. 1 1. 96 22 21 0.98 2.480 0.064 040.009 0 1.110+0. 155 0.126 140.003 0 766+17
23SS6-5. 1 0.67 61 49 0. 84 6. 580 0.064 440.005 3 1.10040. 105 0.124 340.004 1 755424
23S556-6. 1 3.86 30 1 0.03 0.929 0.050 040.010 5 0.23740.050 0.034 57+0.000 9 21946
23856-7. 1 0.19 158 95 0.62 17. 200 0.062 940.001 8 1.093+0.035 0.125 940.001 9 765411
23S556-8. 1 59 82 1. 45 6.370 0.065 240.001 8 1.137+0.036 0.126 440.002 1 767413
23S556-9. 1 0.27 89 120 1. 38 9. 640 0.064 440.001 9 1.112+0.038 0.125 3740.002 0 761411
23S8S6-10. 1 0. 32 68 67 1.02 7.300 0.061 940.001 7 1.06640. 034 0.124 940.002 1 759412
238S6-11.1 0. 25 70 75 1. 10 7.430 0.064 440.002 1 1.087-0. 040 0.122 540.002 1 745412
238S6-12. 1 0.17 100 100 1.03 11. 100 0.063 640.001 5 1.133+0.032 0.129 140.002 1 783412
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