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Fig. 1 (a) Regional tectonic map ( modified from Yu Xingi et al. , 2016&) ; (b) geological sketch map of the Tunxi Basin in
southern Anhui ( modified from 1 : 250000 Geological Mapo)
Q—4BMAR  K—HER  J—RP R T—=F R, P— &R ; C— 1R F ; Nh—F R P, — T —Hion i i

Q—~Quaternary strata; K—Cretaceous strata; J—Jurassic strata; T—Triassic strata; P—Permian strata;

C—Carboniferous strata; Nh—South China strata; Pt,_;—Meso—Neoproterozoic stratigraphy
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Fig. 2 Field photographs of early volcanic rocks of the Upper Jurassic Shiling Formation in the Tunxi Basin, southern Anhui: (a)

the rhyolitic tuff eruption is unconformable to the purple conglomerate of the Upper Jurassic Binggiu Formation; (b) speckled

variegated cyanthic crystalline fused tuff; (c¢) coarse ankle breccia outcropping in the field; (d) coarse andemic breccia
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Fig. 3 Photomicrograghs of volcanic rocks of the early Upper Jurassic Shiling Formation in the Tunxi Basin, southern Anhui; (a)

thyolite tuff, porphyry structure, porphyry biotite, dissolution structure; (b) lithic cuttings in rhyolite tuff, composed of feldspar,

biotite, and quartz; (¢) (d) coarse andemic breccia, breccia mostly elliptical, containing biotite and feldspar porphyry

Bt—R A B Pl—#HC A Bt—biotite; Pl—plagioclase
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Fig. 4 Cathodoluminescence ( CL) image of a partial zircon samples from the early volcanic rock of

the Upper Jurassic Shiling Formation in the Tunxi Basin, southern Anhui
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The white circles represent the U-Pb isotopic analysis location and the values are the test results
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Table 1 LA-ICP-MS U-Pb dating results of zircons from the early volcanic rocks of the Shiling Formation in

H n(P®Pb)/n (PPU) AT Y 4Rl 81515 Ma
(MSWD=2.1), Ja#& X 41 Pgs A 47 7 o8, 5
A1 Th U S840 51K 33.5%107° ~1293x107° 1 92. 7
x107°~1400x10°°, Th/U {5 0.03 ~ 1.4, BEHL T
13 MR A FAERYE, n (P°Pb) /n (P*U)
RCE AR K 152. 942, 5 Ma(MSWD=0.67) , b

the Tunxi Basin, southern Anhui Province

TLEAE [ 2 LB [ ZAF#% (Ma)
S| x107® 207 206 i3
fgj ( ) %h n(27Ph) /n( ™ Ph) n(27Ph) /n( V) n( 206 Pb) /n(P*U) ';(( 235PUb)) "n(( 23::))) -
Th | U J¥
MH lo AE lo MH lo MH lo MAH lo | (%)

7 2 IR SR EE K 14TX009-1, Mean =150. 8+2. 8 , MSWD=1.7 ,n=10
6 | 220 | 580 | 0.38 | 0.05433 | 0.00387 | 0.1914 | 0.0187 | 0.02512 | 0.00079 | 177.8 | 15.9 | 159.9 | 5.0 | 89
7 | 375 | 886 | 0.42 | 0.04912 | 0.00310 | 0.1617 | 0.0111 | 0.02331 | 0.00068 | 152.2 | 9.7 | 148.6 | 4.3 | 97
10| 320 | 762 | 0.42 | 0.04737 | 0.00290 | 0.1627 | 0.0086 | 0.02384 | 0.00068 | 153.1 | 7.5 | 151.9 | 4.3 | 99
11| 395 | 692 | 0.57 | 0.05782 | 0.00307 | 0.1861 | 0.0094 | 0.02314 | 0.00065 | 173.3 | 8.0 | 147.4 | 4.1 | 83
14| 309 | 1082 | 0.29 | 0.04926 | 0.00240 | 0.1651 | 0.0075 | 0.02409 | 0.00066 | 155.1 | 6.5 | 153.4 | 4.2 | 98
15| 258 | 1406 | 0.18 | 0.05434 | 0.00260 | 0.1822 | 0.0083 | 0.02359 | 0.00070 | 169.9 | 7.1 | 150.3 | 4.4 | 87
18 | 353 | 713 | 0.49 | 0.05251 | 0.00286 | 0.1791 0.0092 | 0.02494 | 0.00071 | 167.3 | 8.0 | 158.8 | 4.4 | 94
19| 809 | 1778 | 0.45 | 0.05403 | 0.00245 | 0.1626 | 0.0072 | 0.02231 | 0.00066 | 152.9 | 6.3 | 142.2 | 4.2 | 92
20| 775 | 1682 | 0.46 | 0.05865 | 0.00267 | 0.1762 | 0.0080 | 0.02258 | 0.00070 | 164.7 | 6.9 | 143.9 | 4.4 | 86
26| 276 | 648 | 0.43 | 0.06205 | 0.00363 | 0.1973 | 0.0100 | 0.02436 | 0.00071 | 182.8 | 8.5 | 155.2 | 4.5 | 83

AU LM 2 ST AR 15YS001-2, Mean =156. 1+2. 6, MSWD=0.35,n=12
7 | 510 | 495 | 1.03 | 0.05262 | 0.00523 | 0.1821 | 0.0146 | 0.02463 | 0.00074 | 169.8 | 12.6 | 156.9 | 4.7 | 92
11 |24.0 | 881 |0.03| 0.04865 | 0.00274 | 0.1665 | 0.0081 | 0.02495 | 0.00070 | 156.4 | 7.0 | 158.9 | 4.4 | 98
16 | 62.2 | 326 | 0.19 | 0.05256 | 0.00362 | 0.1755 | 0.0112 | 0.02475 | 0.00073 | 164.2 | 9.6 | 157.6 | 4.6 | 95
21| 133 | 502 | 0.26 | 0.05197 | 0.00300 | 0.1790 | 0.0098 | 0.02523 | 0.00072 | 167.2 | 8.5 | 160.6 | 4.5 | 96
25| 60.6 | 1535 | 0.04 | 0.05886 | 0.00326 | 0.1923 | 0.0087 | 0.02418 | 0.00068 | 178.6 | 7.4 | 154.0 | 4.3 | 85
31(41.9| 389 | 0.11 | 0.04821 | 0.00309 | 0.1632 | 0.0094 | 0.02430 | 0.00072 | 153.5 | 8.2 | 154.7 | 4.5 | 99
33| 241 | 332 |0.73 | 0.05635 | 0.00435 | 0.1889 | 0.0133 | 0.02438 | 0.00071 | 175.7 | 11.4 | 155.3 | 4.5 | 87
42| 184 | 740 |0.25| 0.04768 | 0.00231 | 0.1615 | 0.0078 | 0.02477 | 0.00069 | 152.1 | 6.9 | 157.7 | 4.3 | 96
45| 128 | 510 | 0.25| 0.06191 | 0.00417 | 0.2076 | 0.0115 | 0.02495 | 0.00080 | 191.5 | 9.7 | 158.9 | 5.0 | 8l
46 | 209 | 779 | 0.27 | 0.05635 | 0.00331 | 0.1829 | 0.0097 | 0.02395 | 0.00068 | 170.5 | 8.3 | 152.5 | 4.3 | 88
48 | 703 | 673 | 1.04 | 0.05444 | 0.00295 | 0.1783 | 0.0094 | 0.02423 | 0.00069 | 166.6 | 8.1 | 154.3 | 4.4 | 92
50 | 80.5 | 576 | 0.14 | 0.05227 | 0.00311 | 0.1677 | 0.0094 | 0.02398 | 0.00068 | 157.4 | 8.1 | 152.8 | 4.3 | 96

AU LM 2 ST RR S 15YS001-6, Mean =152.9+2. 5, MSWD=0.67,n=13
4 | 339 | 368 | 0.92| 0.04865 | 0.00400 | 0.1596 | 0.0120 | 0.02462 | 0.00077 | 150.1 | 10.5 | 156.8 | 4.8 | 95
5 136.1{1069 | 0.03 | 0.06222 | 0.00362 | 0.2053 | 0.0109 | 0.02376 | 0.00067 | 189.6 | 9.2 | 151.4 | 4.2 | 77
11 | 34.5| 306 | 0.11 | 0.05760 | 0.00481 | 0.1856 | 0.0130 | 0.02418 | 0.00075 | 172.8 | 11.1 | 154.0 | 4.7 | 88
13| 71.0 | 441 [0.16 | 0.04729 | 0.00338 | 0.1624 | 0.0105 | 0.02390 | 0.00072 | 152.8 | 9.1 | 152.2 | 4.5 | 99
14| 870 | 623 | 1.4 | 0.04940 | 0.00349 | 0.1718 | 0.0115 | 0.02485 | 0.00076 | 161.0 | 10.0 | 158.2 | 4.8 | 98
18 | 55.5| 607 |0.09 | 0.04972 | 0.00392 | 0.1866 | 0.0119 | 0.02363 | 0.00071 | 173.8 | 10.1 | 150.5 | 4.5 | 85
19| 565 | 575 | 0.98 | 0.05520 | 0.00358 | 0.1666 | 0.0098 | 0.02316 | 0.00069 | 156.4 | 8.5 | 147.6 | 4.3 | 94
20| 244 | 567 | 0.43 | 0.05258 | 0.00392 | 0.1696 | 0.0109 | 0.02459 | 0.00075 | 159.0 | 9.5 | 156.6 | 4.7 | 98
33| 855 | 757 | 1.13 | 0.05376 | 0.00342 | 0.1709 | 0.0096 | 0.02312 | 0.00068 | 160.2 | 8.3 | 147.4 | 4.3 | 91
35| 577 | 551 | 1.05| 0.06186 | 0.00478 | 0.1941 0.0121 | 0.02347 | 0.00067 | 180.2 | 10.3 | 149.6 | 4.2 | 81
39 | 74.3 | 564 | 0.13 | 0.05965 | 0.00378 | 0.2109 | 0.0107 | 0.02421 | 0.00069 | 194.3 | 9.0 | 154.2 | 4.3 | 76
40 | 115 | 527 | 0.22| 0.05537 | 0.00368 | 0.1979 | 0.0118 | 0.02464 | 0.00071 | 183.4 | 10.0 | 156.9 | 4.4 | 84
42 | 47.4| 355 | 0.13 | 0.05206 | 0.00364 | 0.1857 | 0.0113 | 0.02447 | 0.00076 | 172.9 | 9.6 | 155.8 | 4.8 | 89
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Fig. 5 Zircon U-Pb concordant diagram of the early volcanic rocks of the Upper Jurassic

Shiling Formation in Tunxi Basin, southern Anhui
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Fig. 6 Early volcanic rocks of the Upper Jurassic Shiling Formation in the Tunxi Basin of southern Anhui (a) TAS diagram;
(b) Si0,—K,O diagram; (c¢) Aluminium saturation diagram; (d) Diagram of 10000 Zr/TiO,—Nb/Y classification
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Table 2 Major elements ( %) , trace and rear earth elements ( pg/g) analyze results of the early volcanic rocks

from the Shiling Formation in the Tunxi Basin, southern Anhui Province

FE5 | 14TX009-1 ‘ 14TX009-2 ‘ 14TX009-3 ‘ 14TX009-4 | 15YS001-1 ‘ 15YS001-2 ‘ 15YS001-3 ‘ 15YS001-4 ‘ 15YS001-5 ‘ 15YS001-8
Ak TSR BE KA iRV LSy
Si0, 73.85 74. 68 73.36 74.74 66. 11 68. 01 62.24 69.72 68. 05 67.33
Tio, 0.12 0.12 0.12 0.11 0.38 0.44 0.43 0.35 0.42 0.45
AL O, 13.93 13. 47 14. 06 13.51 13.53 15.42 15.14 12. 49 14. 62 15.62
TFe, 04 1.32 1.29 1.27 1.26 2.59 2.60 3.47 3.81 2.58 2.63
MnO 0.03 0.02 0.03 0.03 0. 06 0.05 0.07 0. 05 0.03 0. 04
CaO 0.83 0.77 0.89 0.63 3.69 2.10 4.48 2.22 2.51 1.88
MgO 0. 46 0.42 0.75 0.51 1.48 0. 65 0. 86 1.08 0.97 0.95
K,0 4.08 3.96 3.64 3.51 3.42 4.06 4.12 2.17 3.59 5.11
Na, O 3.26 3.58 3.62 3.76 1.56 2.45 1.46 0.69 1.80 2.47
P,05 0.04 0.05 0.05 0.04 0.12 0.13 0.13 0.10 0.13 0.14
BaO 0.11 0.11 0.15 0.09 0.07 0.09 0.08 0.04 0.07 0.08
SrO 0.02 0.02 0.02 0.02 0.03 0.03 0.02 0.02 0.04 0.03
VN 1.89 1.42 1.93 1.67 6.59 3.92 6. 89 6.18 5.18 3.89
SR 99.91 99. 89 99. 86 99. 86 99. 44 99. 84 99.12 98.63 99. 85 100. 53
Ba 1025 1010 1395 849 668 914 695 413 641 728
Cr <10 10 <10 <10 10 10 10 10 10 10
Cs 9.89 7.48 7.08 3.09 4.45 4.42 6.07 4.62 5.92 4. 66
Ga 16.1 16.3 17.2 16.4 19.5 20.8 21.7 21.7 20.5 21.2
Hf 3.50 3.60 4.00 3.60 3.70 4.30 4.30 3.50 4.10 4.00
Nb 7.70 7.30 7.60 7.20 26.8 7.80 34.2 6.20 17.5 7.40
Rb 182 176 131 142 132 153 156 87.1 144 183
Sn 2.00 2.00 2.00 2.00 1.00 1.00 1.00 2.00 1.00 2.00
Sr 217 216 228 239 271 296 199 173 302 295
Ta 0.80 0. 80 0.80 0.70 9.80 0.70 13.6 0. 60 5.40 0. 60
Th 13.7 13.5 14.1 13.2 7.32 8.00 7.67 6.73 7.83 8.47
U 1.96 1.88 2.91 1.30 1.70 2.79 1.89 2.28 1.90 2.65
v 5.00 5.00 11.0 5.00 47.0 42.0 52.0 53.0 55.0 44.0
W 1.00 1.00 1.00 1.00 5.00 4.00 6. 00 4.00 3.00 2.00
Y 8.30 9.90 9.30 8.10 8.70 9.20 10.7 8.70 8.80 9.10
Zr 113 119 131 117 128 145 141 115 140 148
La 24.2 25.5 27.5 25.8 21.0 25.0 22.9 19.8 25.6 27.3
Ce 45.5 48.3 50.1 47.2 41.5 48.9 45.7 38.3 48.6 53.4
Pr 4.69 5.00 5.40 4.97 4.88 5.83 5.33 4.60 5.73 5.97
Nd 16.1 17.1 19.7 17.4 17.3 20.6 19.4 16. 4 21.3 22.5
Sm 2.69 2.82 3.28 2.81 3.21 3.28 3.65 2.88 3.22 4.04
Eu 0. 60 0. 66 0. 65 0.61 0.75 0.94 0.93 0.75 0.74 0.94
Gd 1.89 2.19 2.45 2.11 2.97 2.75 3.21 2.70 2.55 3.04
Th 0.29 0.34 0.32 0.28 0.30 0.37 0.38 0.33 0.29 0.36
Dy 1.55 1.78 1.87 1.54 1.84 1.71 2.18 1.74 1. 66 1.63
Ho 0.29 0.33 0.33 0.32 0.34 0.33 0.38 0.29 0.34 0.30
Er 0.84 0.96 0.90 0.76 0.81 0.90 1.18 0.91 0.79 0.83
Tm 0.12 0.14 0.14 0.12 0. 06 0.07 0.10 0.07 0.09 0.08
Yb 0.76 0.92 0.92 0.74 0.59 0.72 0.81 0.68 0.56 0.72
Lu 0.11 0.13 0.12 0.11 0.04 0. 05 0.08 0.06 0. 05 0.09
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Fig. 8 Diagram of i—e, (1) (a) and [n(¥Sr)/ n(¥*Sr) J,—ey(t) (b) of early volcanic rocks of the Upper Jurassic
Shiling Formation in Tunxi Basin, southern Anhui

K E WK LA B IR T k@ 5545, 2016 ; AR A 4K K U8 T 5K 1E, 2018 ; Zhang Aiping et al. , 2021; il 0 A VLR i LU H G b AR AU
A1 B, B A R IERE . HhAEsm T LR i L AR BOH T AR . T IR G THR RS OCA TR Ll AR B b A AU
LB 8, Sr=574%x107 ,Nd=20x10"%, [ n(¥"Sr)/ n(*Sr) ],=0. 7068, ey, (1) = —0. 43 ( Wang Sinuo et al. , 2021) ; 715 3& LA 4% BB Gy
ARELJE (B BRSO L 2 A M TG A ), Sr=132x107% )Nd=35%10"%, [ n(¥Sr)/ n(*Sr) ],=0. 7319, ey (1) = =9 (3K E
N4, 2012; TRRIS 45,1991 )
The data of volcanic rocks in Tianmushan are from Zhang Jianfang et al. , 2016&; and the data of Dongyuan granodiorite are from Zhang Zheng,
2018& and Zhang Aiping et al. , 2021 ; the endmembers of the mantle is the Late Mesozoic lithospheric mantle of the Jiangnan Orogenic Belt, which

is determined by the average value of the Huangmao gabbro. The endmembers of the crust is the Neoproterozoic basement of the eastern section of the

Jiangnan Orogenic Belt. The endmembers used for hybrid calculation are the Late Mesozoic lithospheric mantle in the eastern part of the Jiangnan
Orogenic Belt with Sr=574x107%, Nd=20x10"%, [n(¥Sr)/ n(%Sr)],=0.7068,ey,(1)= —0.43 ( Wang Sinuo et al. , 2021) ; Neoproterozoic
basement in the eastern section of the Jiangnan Orogenic Belt ( epimetamorphic rocks and Neoproterozoic magmatic rocks of Shangxi Group and
Shuanggqiaoshan Group) with Sr=132x10"%, Nd=35x107%, [n(*'Sr)/ n(%Sr)],=0.7319, ey (#)= -9 (Zhang Yanjie et al. , 2012&; Xing
Fengming et al. , 1991&) )

AL T AR SRS LT A IR 2 R Bk LA ZHRI AP AR AR AR, 50k a 2
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BEAMEICR A R W 4, FA B RIE 0.4, B SO RRAE oA 48 T IR R s
UG B B A A WS RN B OB R B A K AT RURON 25 SR B RN 4G T S0 e i

RIGEERAMARARNRANLEESE Sr-Nd BLERSTHER
Table3 Analytic result of Sr—Nd isotope of early volcanic rocks of shiling formation from

Tunxi Basin in southern Anhui Province

e AR | Rb | St | (TR | n(Msr) [
7 (Ma) (x107%) n(*Sr) n(%sr)

n(¥Rb) Sm ‘ Nd | 5 ("Sm) | n('®Nd) [n(mNd) (1) Tomi | Toma
n(%sr) il (x107®) n("Nd) | n('*Nd) n( " Nd) i M (Ma) | (Ma)
14TX009-1 | 150 | 182 | 217 | 2.42688 | 0.714813 0.70964 |[2.69|16. 1| 0.101027 | 0.512292 | 0.512193 |-4.92| 1161 | 1340
14TX009-2 | 150 | 176 | 216 | 2.35774 | 0.714982 0. 70995 2.82(17.1] 0.099716 | 0.512289 0.512191 |-4.95| 1152 | 1343
14TX009-4 | 150 | 142 | 239 | 1.71920 | 0.714134 0.71047 |2.81|17.4| 0.097649 | 0.512275 0.512179 |-5.19| 1150 | 1362
15YS001-2 | 156 | 153 | 296 | 1.49567 | 0.713143 0.70983 {|3.28(20.6]| 0.096276 | 0.512241 0.512143 |-5.74| 1180 | 1411
15YS001-4 | 150 | 87 | 173 | 1.45516 | 0.713669 0.71057 |[2.88|16.4| 0.106184 | 0.512223 0.512119 |-6.36| 1313 | 1457
15YS001-8 | 150 | 183 | 295 | 1.79501 | 0.713685 0.70986 ||4.04(22.5| 0.108570 | 0.512244 | 0.512137 |-6.01| 1314 | 1428
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Table 4 Rear earth elements mass fraction (x10™°) and related calculation results of the zircons from
the early volcanic rocks in the Shiling Formation in the Tunxi Basin, southern Anhui Province
PEGRS #5428 Ta | Ce | Pr [ Nd | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu |REE (%) (IZ) lg(fo,) |AFMQ
TSI
14TX009-06 | #3% 5541 (0.09(24.8(0.13|1.71|3.78[1.92(24.6|9.21| 112 |43.9| 199 |43.3| 408 |80.3| 953 | 752 [1025| -15.1| 0.7
14TX009-07 |# 3% 5541 (0.04|44.5/0.15(1.96|5.04|2.18(32.8|12. 1| 150 {59.1| 257 |56.4| 532 | 101 |1255| 763 [1037| —14.3 | 1.2
14TX009-10 | %53 5547 10.02(26.9(0.08 1. 11|4.18(2.07|29.0/10.9| 131 |51.0| 224 |47.9| 454 |86.7|1069 | 735 |1008 | —=15.5 | 0.8
14TX009-11 | 738 5547(0.23148.6|0.38(4.11(8.07|3.29(42.8|14.4| 169 |64.0| 278 [57.4| 545 | 103 |1338| 835 [1108| -13.0| 1.0
14TX009-14 | #3¢ %541 (0.00(17.8]0.02|0.65|2.77]0.73|18.7|7.52(98.0(38.1| 176 |38.6| 376 |71.2| 846 | 677 | 950 | -17.4 | 0.3
14TX009-15 | #3554 (0.04[13.0/0.05(0.60(2.16]0.80(20.4|9.07| 124 {50.1| 230 (49.8| 488 |91.1|1079| 683 | 956 | —18.1 | -0.5
14TX009-18 | A3 4547 10.43(35.9(1.44|11.4|12.3(4.03[40.0|12.7| 146 |53.8| 234 |50.8| 483 [93.1[1179| 759 |1033| -14.6 | 1.1
14TX009-19 | F3¢ 5541 (2.81(73.4|1.19|7.65|10.3|4.40|68.2|25. 1| 305 | 114 | 483 |97.6| 886 | 159 |2238| 793 [1066| —13.6 | 1.2
14TX009-20 | #3% 5541 (3.42| 153 |2.88|18.9|13.2(4.04|45.7|13.5| 141 [50.0| 199 |40.7| 361 |63.8|1110| 773 [1046| —-12.6 | 2.7
14TX009-26 | #3541 (0.07(47.7/0.17|2.39|5.05(2.22(28.7|11.4| 138 |55.2| 252 |53.5| 509 {97.9|1203 | 857 [1130| -12.7 | 0.9
14TX009-02 |47 %5 1 |11.4(69.8(4.70(33.1(25.4(0.69| 112 |39.0| 469 | 179 | 759 | 151 [1311| 239 |3405| 734 |1007 | —-14.2 | 2.1
14TX009-04 |4k 755 41]0.12(10.1(0.17(3.89|8.66|1.45|54.5/19.9| 243 |91.1| 387 |78.6| 705 | 131 |1735| 835 |1108| —-15.0 | -1.0
14TX009-13 |4k 7% 4110.01(13.8(0.05(2.14|5.06|0.73|34.7|12.9| 161 {62.4| 270 |54.1| 488 |88.9|1193| 717 | 990 | -16.2 | 0.4
14TX009-22 | 4k7KE: A [0.14(5.15/0.23(4.69(9.04 (2. 14|54.7|18.8| 218 {82.9| 343 [66.8| 596 | 108 |1510| 771 [1044| -16.7 | -1.3
14TX009-27 |4k 4%5 47 10.06[11.5(0.08|1.083.12(0.46(20.7|8.23| 104 [42.7| 188 |40.1| 370 [69.4| 860 | 765 [1038| —15.6 | —0. 1
M B RA
15YS001-2-7 | #3457 0. 05|37.8(0.39(6.69|13.7(6.44]63.5|19.7| 218 [73.5| 302 |58.6| 534 |93.0|1428| 850 [1123| -13.0 | 0.7
15YS001-2-11 | ‘A3 8547 10.01 [1.69(0.020.27|0.77(0.87[10.4|5.17|70.0(26. 1| 115 |23.9| 227 [40.8| 523 | 683 | 956 | -21.3 | -3.7
15YS001-2-16 | 3% 5547 10. 01 [8.73(0.05|0.94|2.46(1.67[19.8|7.82|97.5(35.5| 153 |32.7| 303 |55.1| 717 | 778 |1051| -16.1 | -0.8
15YS001-2-21 | A3 444 10.01]11.5(0.03]0.90(3.35(1.95|23.5(9.24| 113 |41.8| 180 |37.4| 346 |65.3| 834 | 768 |1042| -16.1 | 0.7
15YS001-2-25 | 734547 10. 02 |4. 18]0. 11 1.24|3.30(3.15[41.4|22.9| 332 | 132 | 564 | 114 | 982 | 164 |2364| 723 | 996 | —19.5 | =3.0
15YS001-2-31 | ‘3¢ 8547 10.02]6.43(0.04 |0.46|2.01(0.88[10.7|4.21|49.4|18.0(77.6|16.8| 164 [29.3| 380 | 716 | 989 | -17.6 | 0.9
15YS001-2-33 | A3 5547 10.01(28.0(0. 14 |3.58|7.96(3.80(39.9|11.6| 121 |41.5| 159 |32.6| 286 [49.9| 785 | 744 [1017| -14.6 | 1.5
15YS001-2-42 | ‘A3 5547 10. 01 [14.1{0.05(1.30(3.56(2.60(29.0|11. 1| 135 [47.8| 206 |42.6| 387 [69.5] 950 | 789 |1062| —15.8 | -0.8
15YS001-2-45 | ‘A3 8547 10. 01 [13.2{0.08|0.91(3.67(2.59(29.4|10.7| 124 [45.9| 193 |41.0| 379 [69.8| 914 | 800 |1074| —15.4 | -0.7
15YS001-2-46 | A% 5547 10.03(19.1{0.04 |1.19(4.87(3.05(32.2|12. 1| 139 [48.3| 199 |40.4| 357 [62.8] 920 | 802 |1075| -15.2 | -0.5
15YS001-2-48 | A3 5547 10.0340.8(0.28|8.09(24.8[11.9| 141 |46.7| 516 | 169 | 621 | 113 | 919 | 140 {2750 | 864 [1137| -12.9| 0.5
15YS001-2-50 | A3 547 10.00(6.23{0.00|0.64|1.97(1.17|14.6|6.05|77.8(30.6| 135 |29.5| 284 [54.3| 643 | 745 |1018| -17.6 | -1.6
15YS001-2-03 | 4% 745541 0.59(29. 5(0. 48 [4.38|7.33|0.62|41.7|13.9| 164 [60.3| 259 [52.4| 477 |84.6|1196| 784 |1057| —14.4 | 0.7
15YS001-2-04 |4k 74 %5 41 |0.05(20.4(0.15(2.20|6.71(2.43|38.9(13.7| 159 |61.5| 278 [60.1| 623 | 119 |1386| 770 [1044| —-15.3 | 0.1
15YS001-2-06 | 4k #4445 |0.76|3. 56 |0.52(5.60(7.06|0.29 |42.0[16. 1| 205 |82.2| 374 [79.7| 751 | 136 |1703| 935 |1208 | -15.7 | -3.6
15YS001-2-08 |4t &4k 41 |0.00|8.33(0.12(2.26(5.82|0.91(35.6[12.9| 164 |61.6| 276 |56.6| 528 |94.5|1246| 802 |1075| -15.7 | -1.0
15YS001-2-09 |4k #4541 (0.01|11.5[0.04|1.11|2.610.30|21.8|9.35| 126 {52.2| 250 |55.4| 557 | 101 |1189| 688 | 961 | —17.8 | -0.3
15YS001-2-12 | 4k 7K 5547 (0. 02| 179 |0.18|2.94|10.7[1.97(66.7|25.3| 314 | 120 | 528 | 106 | 961 | 164 |2480| 752 [1025| -10.9 | 4.9
15YS001-2-17 | 444 [0.02|14.7|0.16(2.63|6.83(2.39|44.5(14.8| 168 |61.5| 253 [49.7| 453 |82.7|1155| 743 {1017| -15.8 | 0.2
15YS001-2-19 |4t &4k 41 (55.6| 137 [19.1]98.7(24.6|1.07(35.1(8.04|78.2(26.3| 111 |22.6| 209 |38.8| 865 | 825 |1098| -9.9 | 4.4
15YS001-2-22 | 4k #4541 0. 02(15.5[0.07[0.94|1.81|0.65| 7.8 |2.72(38.2(15.7(83.2(21.2| 245 |54.3| 487 | 730 {1003 | -15.4 | 1.0
15YS001-2-23 | 4k 75547 |0.03 (5. 71(0. 12|2.83|5.94[0.58(34.9|13.4| 168 [65.5| 287 |60.4| 559 | 103 |1306| 771 [1044| -16.5 | -1.1
15YS001-2-26 | 4k 7% %547 10.01[10.9{0.07|1.02(2.79(1.00|18.3|6.05|77.5(30.2| 145 |34.0| 358 [74.5| 760 | 705 | 978 | -17.3 | -0.3
15YS001-2-27 |4k 7445541 (0. 01 (9. 66(0.01[0.76|2.24|0.72|14.2|5.20(69.9(28.9| 139 [32.3| 336 |69.8| 709 | 700 | 973 | —17.4 | -0.3
15YS001-2-30 |4k #4541 0. 03(37.1]0. 11(2.39|4.44|0.73|33.2|12.3| 161 |64.3| 313 [73.5| 734 | 143 |1579| 737 |1010| -14.7 | 1.5
15YS001-2-32 | 4k 755 47 |0.03[10.0(0.07 |1.45(2.94(0.93[19.2|6.57|84.8(33.5| 161 |37.8| 398 (82.3| 839 | 706 | 979 | -17.3 | -0.4
15YS001-2-36 |4t &4k £1(0.03|13.6(0.10{1.97(5.69(2.51(40.4[13.7| 167 |64.6| 298 |64.4| 623 | 120 [1416| 864 |1137| -14.6 | -1.2
15YS001-2-37 |4k #5541 (0.00(13.6[0.06 (0. 86|2.41|0.67|16.3|5.78(76.0(31.8| 157 [36.9| 395 |80.9| 817 | 670 | 943 | -17.8 | 0.2
15YS001-2-41 | 4k 7K 5547 10.02]9.33(0.050.99(2.34(0.70|14.9|5.53|72.9(29.0| 145 |34.3| 357 |74.0| 745 | 707 | 980 | -17.3 | -0.3
15YS001-2-49 |4k #4445 10.00|51.810.20(3.26[10.3|4.32|66.1(23.3| 288 | 113 | 490 | 101 | 939 | 171 |2261| 799 {1072| -12.3 | 2.4
M B faRs
15YS001-6-4 | #3454 (0. 14(30. 8[0.62(10.8(20.2(9.68(83.3(22.0| 196 |58.7| 228 [46.1| 425 |82.1[1213| 875 |1148| -12.8 | 0.5
15YS001-6-5 | &3 4% 4710.02(1.52(0.09(0.24(0.86[0.68| 7.5 |2.97|47.2|20.8| 114 [29.2| 311 |63.8| 600 | 744 |1018| -20.6 | -4.6
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RS |#5A2%) Lla | Ce | Pr | Nd | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu |REE (O’C) (12) lg(fo,) |AFMQ
15YS001-6-11 | 34547 (0. 00{4. 31 /0. 04 [0.35|1.94|1.26|13.3[5.19(64.7|24.0| 108 |23.5| 230 |43.3| 519 | 734 |1008| -17.9 | -1.6
15YS001-6-13 | #2345 47(0.05(5.77(0.01|0.34|1.48(1.13|11.1|4.83|62.6(25.2| 121 |28.3| 303 |63.4| 629 | 746 [1019| -17.5 | 1.5
15YS001-6-14 | 43¢ 4547 |0. 03| 81.9{0. 65 15. 1|34.8(18.4| 168 |51.8| 581 | 210 | 914 | 192 |1798| 330 |4395| 872 [1145| -11.6 | 1.7
15YS001-6-18 | #4355 47(0.16|5.25]0.10(0.74|2.28|1.63|17.7|8.08 | 112 |44.7| 201 |41.8| 393 |70.3| 899 | 750 |1023| -17.9 | -2.0
15YS001-6-19 | #4547 0. 06|50. 8 [0. 64 |10.6{20.4[12.4|94.7|30.0| 344 | 131 | 591 | 129 |1261| 244 |2920| 902 [1176| -12.0 | 0.7
15YS001-6-20 | 34547 0. 07| 21.3{0. 36 |4. 54|7.35(4.61(32.1|10.2| 118 |43.7| 198 [43.9| 437 |82.1[1004 | 815 |1088| —14.5 | 0. 1
15YS001-6-33 | A3 4547 0. 22 88.2(1.97(32.5(49.3(21.5| 170 |48.4| 477 | 155 | 597 | 114 |1018] 175 2948 | 882 |1155| -11.5| 1.6
15YS001-6-35 | #4547 (0. 17(48.3|0.34(7.90[16.9|11.4|90.5|25. 5| 258 |88.8| 350 |68.3| 630 | 110 |1706| 865 |1138| —12.5 | 1.0
15YS001-6-39 | 34547 0. 00| 8.78{0. 02 0. 62|2.97(2. 13[27.3|11. 1| 143 |53.8| 236 |48.3| 462 |80.4|1076| 785 [1059| —16.4 | -1.4
15YS001-6-40 | 34547 0. 75| 16.0{0. 49 |4.24|5.50(3.05[32.9|11.9| 149 |54.4| 234 |47.4| 442 |78.6[1080 | 893 |1166| —14.0 | =1.1
15YS001-6-42 | A3 4547 0. 06| 7. 11{0.17]0.99(3.71{2.50(29.0|12.8| 168 {64.9| 281 |56.7| 515 |88.1|1230| 736 {1009 | —17.6 | —1.4
15YS001-6-01 | 4k7R£547 (0. 01{11.9 0. 04 [0.55|2.34|0.55|14.4(5.39(70.0|29. 4| 140 {32.9| 328 |68.6| 704 | 706 | 979 | -17.2| 0.3
15YS001-6-02 | k&4 47 |19.2(62.0(5.83[31.4|12.0{1. 11[41.1|13.3| 147 |55.1| 239 |48.8| 449 |79.7|1205| 802 [1075| -12.0 | 2.7
15YS001-6-03 | 4k 7& 447 0. 03| 0. 88(0.08 [1.59(5.70(0. 17[42.6|19.5| 266 | 107 | 485 | 102 | 962 | 174 |2167| 797 [1070| =19.5 | —4.7
15YS001-6-07 |4k 47| 2. 78 |13.5(1.39|17.6|32. 4| 1. 46| 209 |76.3| 909 | 337 |1411| 278 |2395| 399 |6083 | 797 |1070| -15.7 | 0.9
15YS001-6-09 |4 7& %547 0. 12| 110 [0.77|13.2(27.0[14.4| 119 |34.5| 350 | 119 | 467 |88.5| 764 | 134 |2243| 807 [1081| -10.1 | 4.5
15YS001-6-10 | 4k7& 4547 |0.00| 11.8{0. 05 [0. 58|2.42{0.92[18.06.34(79.0|31.3| 153 |34.8| 362 |75.0| 776 | 721 | 994 | -16.9 | =0.3
15YS001-6-12 | k&4 47 0. 02| 12.2{0. 05 [0. 85| 2. 58|0. 64| 18.1|6.91|81.9|34.2| 162 |37.1| 375 |76.5| 808 | 707 | 980 | —17.5 | =0.5
15YS001-6-15 |4k 47| 2. 19|27.7]0.92|4.20|5.55|0.46|27.6|10.4| 141 |55.9| 256 |56.1| 539 | 101 |1229| 716 | 989 | -=15.7 | 1.0
15YS001-6-21 | 4k 7R B 47 |0. 13 45.2(0. 31 |3.41|6.89(2.79|41.0|13. 4| 166 |65.0| 298 |67.0| 702 | 137 |1548| 769 |1042| -13.2 | 2.2
15YS001-6-26 | 4k 7& %5 17| 0. 24 |3.45(0.32|5.75|11.5[4.40|54.9|16.0| 180 [63.2| 256 |50. 4| 468 |88.9|1202| 788 [1061 | -16.8 | 1.8
15YS001-6-27 | k&4 47 | 2. 69(26.2(1.24(7.92(6.91(0.73(35.8|13.4| 169 [66.6| 299 |62.2| 601 | 105 |1398| 730 {1003 | —14.6 | 1.7
15YS001-6-32 | k7R £547 [7.19(59.5|1.6630.9(5.98|1.32|24.1(8.55| 103 |41.9| 197 |44.5| 466 |91.4|1083| 748 |1021| -14.0 | 1.9
15YS001-6-37 | k7&K 4547 0. 00| 7. 65(0.05|1.79|3.30{0.90|20.6|7.66|96.6(39.0| 189 |43.2| 453 [90.2| 953 | 665 | 938 | —18.5 | -0.4

FHLZE T P B A O L A SR B A
+EW EEER L, OIFHEANERM Fu iR
(8Eu=0.23~0.78, 4 0.52) , 58 F1[ Ce IE S5
(Ce/Ce” =4.64~207.5,F1 Ce/Ce” =49.51), %
REE Jy 379x10°°~4395x10°( £ 4) , #5409 Ti &
T 2.73x107° ~25.5% 107, 7 FH 5 47 Ti )3t
( Watson and Harrison, 2005) 315 Wi Fi A A b 4%
A1 R2E ST 43 90 R 676 ~ 857°C Al 682 ~902°C , F-
P50k 763°C F1 795°C R 2 i fH AR A I 25 . R
F(Loucks et al. , 2020) 75 3¢ S & Ak B 71k, 15 3]
TLSUTURE IR 7+ % A 45 B s A0 7 2 SR B AFMQ B
H=0.51~+2. T4 R +0.94) , 25345 15 FMQ
e LA 9b) B BT A AR B A 1) AFMQ N
-4.62~1.73(E¥{H N -0.73) , Z 0 A fE FMQ £k
TEBCIE 9b) 87N ST EE K A 1 R T R, AR
5 (Ge Rongfeng et al. |, 2023) #H: 7 A4S £1 %R —
WEEETT, RS A A o B RS Hh i 80
EEICE VA SO 2 o FA Bk TR A 3 R K 3
Y HIAE 5.53% ~9. 50% 1 5. 18% ~7. 75% , -l Ky
7. 45% N 6. 44 wt% , . H WA A 5L R G 448 5
A SRS i, BRSO E KA s K, ZERT AR
WEFE R, ZR UG AE bd TN A 19 4 85 A 10 R0 IR B2
737~913°C , PR ELE 793°C , 5 Kl & B85 A i

FELRE AR (48 B4% 2011) , 5946, Fi SCH2 2
PERE SRR LR AR S A SRR ) 7 38 T R
B EGRE 5K &R, TSI RE KA R AR ik
AR AR ES A 45 RS 43 01 R 717 ~ 835°C 5 665 ~
807°C , XM 43 3 Ky 764°C 5 756°C , I BUF Bk K
A G YA IR SR E AFMQ B - 1. 27 ~
+2. 09 (CFIIE R +0. 03)  HLZ T f R 75 AFMQ {4
-4.68~+4. 93 (FIH N +0.4) . TEFI LR KBS A
FHOCHE T A 2K B i, SR FH T ot 7 L X T
AT I 1Y 4 m BE (RAGHNSE, 2005) |, IO 1y
(AT A5 B 45 R 8 R TR SUR BEIR A SR %
Jo R R T AR R B A T R R A K S B R 4y
4. 34% ~6. 71% 5 3.36% ~7. 85% , F-YIE 439 K
5.73%HN 5. 84%, wILAE W, —J7 i, WKk ilah
Uk A HA FEAR —BUNAERS 25 IR R A
IR B, AT SC Sr—Nd R =BG HE s T AR
(3G A= b e SR 2 0 3 W] e 2R R X O — T T kK
BT RO B DGR A K R B A A R
A1, RIS LB B LA A K R N e K
PN . BSAHh HE S BE T R i (&
9c) , Th/U fH Fifi HE & 5 34 in i FE A% (& 9d) o Sm/
Yb Fl Zv/Hf {H 5 SEu {HIBFAAE KRB IEARSCHE (
9e . f) ,F8/R T AETEERERA B KA MRHC A 5504
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of the zicons from early volcanic rocks in the Upper Jurassic Shiling Formation in the Tunxi Basin, southern Anhui
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unit, after Henry et al. , 2005) of biotites from early
volcanic rocks in the Upper Jurassic Shiling Formation in

the Tunxi Basin, Southern Anhui
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Table 5 Electron microprobe analyses results of representative biotites from the early volcanic rocks in
the Shiling Formation in the Tunxi Basin, southern Anhui Province
B w (%) P ;

FE i 45

Si0, ‘ TiO, ‘ Al O; | FeO ‘ MnO ‘ MgO ‘ Ca0 | Na,O ‘ K,0 ‘ A ‘ F ‘ cl (MPa) (°c)
VS IR BUTEE K
TX1-1 37.66 | 3.90 14.39 | 10.02 | 0.15 18.59 | 0.08 0.65 9.33 | 97.99 | 5.46 0.07 103 786
TX1-2 37.59 | 3.90 14.74 | 10.39 | 0.14 19.14 | 0.08 0.61 9.40 | 99.39 | 5.69 0.07 113 784
TX1-3 36.72 | 4.01 14.56 | 10.83 | 0.10 | 18.71 0.06 0.54 9.18 | 97.99 | 5.53 0.05 116 785
TX1-4 38.11 | 3.95 14.57 | 10.65 | 0.14 | 18.89 | 0.08 0.62 9.35 1 99.69 | 5.71 0.04 101 783
TX1-5 37.14 | 3.98 14.76 | 11.14 | 0.13 18.68 | 0.00 0.72 9.26 | 99.30 | 5.92 0.05 119 781
TX1-6 38.04 | 3.95 15.02 | 10.33 | 0.20 | 18.36 | 0.15 0. 64 9.38 | 99.29 | 5.56 0.02 126 783
TX1-7 37.43 | 4.10 | 14.98 | 10.44 | 0.12 | 19.35 | 0.07 0.62 9.40 | 99.85 | 5.71 0.06 122 790
TX1-8 37.44 | 4.30 14.67 | 10.65 | 0.14 16.84 | 0.10 0.61 8.97 | 96.73 | 5.14 0. 06 127 788
TX1-9 36.74 | 3.92 15.12 | 9.99 0.17 19.83 | 0.03 0.62 9.24 1 99.32 | 6.15 0.08 135 790
TX5-1 37.59 | 3.83 15.17 | 10.50 | 0.21 18.72 | 0.04 0. 64 9.20 | 99.28 | 5.77 0.07 135 780
TXS5-2 37.34 | 4.27 14.87 | 10.71 | 0.13 18.72 | 0.02 0.60 9.35 1 99.32 | 5.66 0.05 121 791
TX5-3 38.21 4.07 16.08 | 10.06 | 0.19 17.18 | 0.05 0.54 9.38 | 98.96 | 5.44 0. 06 179 784
TX5-4 37.40 | 3.93 15.07 | 10.77 | 0.10 18.92 | 0.00 0.62 9.44 | 99.67 | 5.83 0.05 130 782
AT LA 2 T A R

YS01-1 33.78 | 4.05 16.23 | 18.90 | 0.18 12.65 | 0.01 0.38 8.95 | 95.72 | 0.92 0.08 236 734
YS01-2 33.54 | 3.6l 16.58 | 20.15 | 0.13 12.13 | 0.03 0.32 8.12 | 95.15 | 0.85 0.08 262 714
YS01-3 35.43 | 3.74 | 15.44 | 19.17 | 0.09 | 10.78 | 0.10 0.29 8.68 | 94.46 | 1.18 0.08 195 716
YS01-4 34.70 | 3.97 16.13 | 19.28 | 0.17 11.76 | 0.07 0.39 8.85 | 96.03 1.08 0.11 224 726
YS01-5 34.91 3.82 15.38 | 18.51 0.09 11.70 | 0.07 0.33 8.39 | 94.08 1.42 0. 06 196 725
YS01-6 | 35.83 | 3.85 14.57 | 18.08 | 0.14 | 12.11 0. 08 0.45 8.63 | 94.66 1.46 0.09 142 727
YSO01-7 | 34.53 | 3.86 | 16.23 | 19.49 | 0.16 | 11.83 | 0.02 0.34 8.76 | 95.90 | 1.12 0.05 231 723
YS01-8 36.08 | 3.77 15.40 | 19.67 | 0.17 11.25 | 0.01 0.41 8.83 | 96.19 | 0.88 0.05 176 715
YS01-9 34.16 | 4.00 17.21 | 18.26 | 0.14 | 11.88 | 0.06 0.34 8.67 | 95.45 1.19 0.05 285 730
YS01-10 | 33.77 | 3.66 16.98 | 19.02 | 0.08 12.26 | 0.12 0. 31 8.48 | 95.16 | 0.65 0.07 278 719
YS01-13 | 34.46 | 3.77 16.12 | 19.30 | 0.12 11.31 0. 10 0.38 8.10 | 94.35 1.03 0. 10 236 719
YS01-14 | 36.01 3.95 16.34 | 18.30 | 0.09 12.12 | 0.02 0.39 8.70 | 96.89 1.58 0.08 216 726
YSO1-15 | 35.55 | 3.99 15.87 | 19.45 | 0.13 11.35 | 0.12 0.29 8.36 | 95.93 1.22 0.05 204 724
YSO1-16 | 34.63 | 3.87 16.45 | 19.13 | 0.17 11.89 | 0.12 0.28 8.10 | 95.57 | 1.53 0.05 243 724
YS01-17 | 34.69 | 3.96 16.90 | 18.46 | 0.20 11.90 | 0.11 0.26 8.07 | 95.38 1.39 0.03 264 728
YS01-18 | 35.32 | 3.95 15.92 | 18.41 0.19 11.95 | 0.09 0.27 8.67 | 95.69 1.53 0.05 209 728
YS02-1 35.18 | 3.92 | 15.76 | 19.17 | 0.08 11.77 | 0.05 0.42 8.90 | 95.77 | 0.80 0.06 202 724
YS02-2 | 35.47 | 4.00 | 16.14 | 19.25 | 0.19 | 12.00 | 0.02 0.30 8.84 | 96.75 | 0.86 0.06 211 726
YS02-3 35.44 | 3.93 15.95 | 18.95 | 0.13 12.45 | 0.02 0. 40 9.01 96.84 | 0.81 0. 06 200 726
YS02-4 35.29 | 3.94 15.91 | 18.97 | 0.13 12.34 | 0.04 0.36 9.00 | 96.62 | 0.97 0.08 202 727
YS02-5 35.18 | 3.85 15.94 | 18.35 | 0.14 | 13.29 | 0.06 0.29 9.21 97.29 1.46 0.10 200 728
YS02-6 | 34.54 | 3.90 | 16.39 | 18.32 | 0.12 | 12.70 | 0.02 0.40 8.91 | 95.82 | 0.79 0.09 235 730
YS02-7 35.49 | 3.75 15.68 | 18.81 0.15 11.95 | 0.00 0.42 9.06 | 95.88 | 0.93 0.05 194 720
YS03-1 35.20 | 4.03 16.31 | 17.86 | 0.16 | 12.57 | 0.00 0.34 9.01 96. 27 1.25 0.11 224 734
YS03-2 35.35 | 3.78 16.52 | 18.67 | 0.16 | 11.92 | 0.01 0.43 8.78 | 96.34 1.09 0.10 234 720
YS03-3 34.80 | 3.96 16.16 | 19.02 | 0.14 11.71 0. 00 0.37 8.92 | 95.69 | 0.96 0. 06 226 726
YS03-4 35.74 | 3.80 16.12 | 19.76 | 0.16 11.44 | 0.01 0.37 8. 81 96.86 | 0.99 0.11 210 716
YS03-5 34.64 | 3.89 16.78 | 19.49 | 0.13 12. 11 0. 00 0.37 8.77 | 96.89 1.05 0.08 251 723
YS03-6 | 35.28 | 3.65 17.31 | 17.83 | 0.15 10.97 | 0.05 0.41 8.10 | 94.37 | 0.91 0.10 287 715
YS03-7 35.61 3.89 17.29 | 18.05 | 0.17 11.43 | 0.00 0.29 8.60 | 96.03 1.06 0. 10 278 724

FRIEEN IR 3 BB 181 ~ 167 Ma, 2 /N {2
ARG F TV 724 i X ( Wang Guoguang et al. |
2012; Zhou Qing et al. , 2012) ;153 ~137 Ma, A 1ELL

RN, BT 12 (B RS, 2009 4 F
A5 2012 X1 e BE 4% 2012 ; JB1 3545 2015 ; Yue Qian et
al. , 2020) ;135~122 Ma, EZ MK L A—I1EK
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A, A T AL X (B R%E,2009; Yan Jun
et al. , 2017; BEPRES 2021 ; 7E4H,2022) . VLR 3 1L
W ABER KL e i AW PR L K H ol ko 4
N R R R AWK =R TP QT I E ot I +'S
Se Sl FAETT LAy R 3 BB . 176 ~ 166 Ma, 43
AT YLV PR 11 K 1L b (Wang Guoguang et
al., 2012); 156~ 151 Ma, & & 75 5% Bg 0,12 25 Hb 1Y
AT BB B 1l 5 139 ~ 115 Ma, 4045 5 7 T 12
5 AT WA 2 IR B B K L DL R P AL R H Ll 2
WA (EAE R4, 2014 5K 8 05 4, 2018 0l 4
2016) o AU AE 1) I S0 B K A AL %2 I Ff i
(R A AR (156 ~ 151 Ma) , ZRUTHE A L LM
A BE, T B ARG KT AR i s X — % s
(ks R R R 2 o], 7 575G ik
T 5T (3R, 2022, 2023) , PR Bl = W7 2240 31
e & B IRAG GO T MR 5 5 X A7 76
AR5 T2 Bk L &

AR P A AR AR LAY P ) AR A A
W X EW [a] LA R TIH R iEL y, Hh
FE ZR BV TRRIE NNE 0] KA, B X =Rkl g
AR o T i Sl BR 4300 179
~139 Ma (42605, 1992 ; BRI 7245 11999 14 &7 A= il
T 2005 ;%4347 4 ,2008) 132~ 128 Ma( Zhou Taofa
et al., 2011; BE PR R4, 2013; 1E0R%5, 2013; Chen

150

® JiSUR K E
rhyolite tuff

A R FARRE
coarse andemic breccia

O FIAEK

100 H
; I Dongyuan granodiorite
2 * RHLKLH
E volcanic rocks of Tianmushan

50

(@

GREMER  “fier TR

10 15 20

Yby

Long et al., 2014; f# A R %, 2016) 1 157 ~81 Ma
(Liu Lei et al., 2012; Zhou Xiaoming and Li
Wuxian. , 2000; Xing Guangfu et al., 2010; Xu
Xianbing et al. , 2011; X%, 2015; T 248 %, 2012;
BEaE 2013 THNUEAF,2016) , R ek
FKUIEE BRI 8] ZR b 5[] 28 V17 38 L AR
B BV AR R b X, 510 2R B 7 [0 3 25 a3
4.2 HEIMAWHEBMENLEHE

fi i TV 2 A W 2H L BK L TR T e B A
WPE RS, AR TR A TR MR LT R, i
It R, AR Sr.S/Y il (La/Yb)  fH, 3R
B ARG I HUER L 22 P AIE, 7E (Ta/ YD) «—Yby K
i (I 1) A AR o R 7 1 1 SRR A2 P R TR
(adakite, BIKFOA) X, MARITHK H Lk LA
FAT I I B B K Ll 2 B B /Y Y & i
PR AR S K LA B AFAE

X B A A i A AL LU Db
B JEBEER T T M5/l ( Wen Daren et al. , 2008 ;
HHAE, 2010); X R BTA K Y o 45 an AR
( Macpherson et al. , 2006) ; % 5% 5t 4 2% FIHC I A
WIIRSVE (Streck et al. , 2007) ; I v EE7E 19358
¥ @ ( Defant and Drummond et al. , 1990 ; 5K 45
2024)

U IR IR v AR R v S A o e Rl

200

oA BRI, ®)
thyolite tuff
A MZFSRRE
150 coarse andemic breccia
L I e
N N
50
0 l - N I g e A 1
25 0 10 20 0 n .
(La/Yb)y

11 e TR A AR S A LR B B L (La/Yb) —Yby AR (a) (e R IEAREURE IR T £ /8 4 2011,
Wang Yangyang et al. , 2017 ; K H 11 KA EIRIET Zhao Liang et al. , 2016) ; HEUKRZ T IRYES (La/Yb) (—Sr/Y Kl fi#

(b) (KU H Ling Mingming et al. , 2013)

Fig. 11 (La/Yb) y—Ybydiagram (a) (the data of Dongyuan intrusive rocks in southern Anhui are from Wang Deen et al. , 2011&

and Wang Yangyang et al. , 2017; the volcanic rock data of Tianmu Mountains are from Zhao Liang et al. , 2016) ; adakite (TLa/

Yb)N—St/Y diagram (b) (after Ling Mingming et al. , 2013) of early volcanic rocks in the Upper Jurassic Shiling Formation in

the Tunxi Basin, southern Anhui



26 Mo R

it I 2026 4F

W, B A T Se—Nd A R A (ey, (1) >6,
[n(¥Sr)/ n(*Sr)].<0.7045, Defant and Drummond
etal., 1990), AUSA B KA T EEEDN
Sr—Nd [R5 Z 41 1 S A4 HE bk 33 A a8 A ] Be
LR T IR AT B A AR B R A R AR
U Rt N A B 45 T, S E8YD Y AR
K, IR BE H BUARHE A A R 46 e 5, MRS
Wb R Y Sey B B A T e AT A%
Ty i, DIAR A2 Y S B L&,
T RX — 25 5 SRR 42 (adakite, YRIKT0E) 0 £,
R IR 2H R B B Ll R A RS 7 £ i 43
B = A DA A 43 B 5 T 7 A R LR < A R
IR A R ( A5 45, 2024) , AR TG B E
S as RIS S ECA K TP Sio, 5 ALO, Bfy
AR, [T S/ Y 5 La/Y SB#E Si0, &1
4T 55 ( Macpherson et al. , 2006) , X SE4EfEY
KA R Bo LA B, B R AT
LR BT KA S AEE Dy/Yb 5 Sio, Z a2
IEAHSESE AR AREAE AR B, iAW 21 K LA
i Si0, S Dy/Yb JFEA Won A, IR
A R B R R AE

TSI HE K 5 RO 22 0T R iR Th i b ke 1 2
BA B A, R T A A IR X =2 H T
AT, HBA A A TR LAy R B o
AR S M N 4R Y Sr—Nd R 2 4 (A
8b) , ULHAFLIF AR T i AQ B M M s FAE 17 )
[, P A A B9 Sr—Nd Rz R4S [/ VTR
T L AR BOB G AR UTBUE 56 A, T T A Hs
DB e ROTBUE A b AR AR B EA 2 ) H6 s A
WY B k1L A B ] BB S ST e IR IR Y e, 5
A PP A B s B A R A [ EL 5
TRARRIE (P 10b) iR S 04 4 R B Bk 1
Ty, BERAER A 1,34~ 1. 46 Ga, 5K A1K
() Ty BEEAERA (1. 38~ 1.70 Ga) KA K H 1l k1l
Ty TERAERS (1.30~1.43 Ga) I, IS5V
T LT 2R BE T Y2 4 A B RO LB — B0 (R s &
2015; 5K & 55 4%, 2018; 5K 1E, 2018 ; Zhang Aiping et
al., 2021) , PRI, 38 i 3k BUYT B o LS AR BT oG
AR LLAETCRR A Y Se—Nd [Rl 7 Z 858 | B
{EAE Ry M 5E o os , 55 VL 2 Ll 7R Beh AR s A B
Mg AR AR, 7T DL & B VR A 04 4 SR Bk
HUARE A A Tz fe ek b 454 EiRIEYE , mT LA
AR LR XA 5 R 3 T i AR TR e 35 RS B o J vk
[ ) A2 VTR e LUy R B v A AR A P b Fr TR

FHL22 0T £ 00K 5 R SO E A SR — B 4kR
BEATIEM Sr—Nd [A) 7 R 20 W JC R AFAE,
PRI EA SRR X, 359 Sy 0 v A AR S0 Y5 1
IR T A AU A b e RIS A R TR A, (HIR
BB, B4 AR AR, 4R a5Ag
RS JE K B B, B DD e IR T M A N
IR R, RV T 2 B o R PEAR AT Hh A4/
JER B9 S AR Hu % ( Wang Sinuo et al. , 2021; Wang
Sinuo and Yan Jun, 2021). %54 EFE45RF W H
BT A R &R R T BT BE KA, A B
PR SR B RN ZK B i, — T B R T TR SRR A
FLABIAARR , 55— T A S ke 1 3 AR B A1, Xt 3R
MAEWIF A BB b L S s
B e I A SR A (] 10b) B TR
SE IR

R S SRR R T —E MRS
RHEA B KA ES B s (B 12) . 85a 1
TR TR AL R 2 A B 1 b
Ti BRI 3G N, Th/U (B BE HE 55 5 34 Jin i FEAR,
Sm/Yb Fl Zr/Hf {55 SEu B YIAFAF KB IEAHC M
(E19) , RN T ERERE™ B KA B A FRHC A S5
Yt E KA B T i A B A . T AE Rb—V &
fife e PR IO R S S A S X G T
1T, /BT Rl . AR, AR By
B LA FE G ) M BR A 22 ARRAE 32 2 A2 3505015 ot
Pl A R P A R I A B A R
Horp S EE A B B R Si0, &g R &
D3 T W R B IS A 5

g5 Lk, A0 2 R B L S R R T R e
SR FVRAE I T o0 ARUTRR 5 5 X 40475
R 7=, T Y8 2 R T 52 B o Al B A o 4
AR NG 08 UR AR T K SR R A
o, DASCH S IR A R . HL 156 Ma & 150
Ma JI[0] | 230 B v I8 3% 0 ST ks
4.3 S5EANENXZREHMERETEX

AR X, & B 24 R A
RO A ey N R e o N R e 2y NI L 2
ANBBIRAE NS, B SR T 152~ 148 Ma
(ZEMe4E 2010, FFIFNE 2011 ; EAEEZE 2011 5K 1F,
2018 ; fL & 1 %5, 2018; Su Qiangwei et al., 2018;
Zhang Aiping et al. , 2021 ;M JE#,2023) , J& KAVHE
FHL W RAR W—Mo W B R AR, X R A
F AR RB B LA R — B iR A Ry
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Fig. 12 Rb—V (a), SiO,—Y (b), Ba—Sr (¢), Eu—Yb (d) diagrams of the early
volcanic rocks in the Upper Jurassic Shiling Formation in the Tunxi Basin, southern Anhui
Bi—2 B PI—RH AT Kis— 8 K A7 ; Amp— 1 N A7
Bt—biotite; Pl—plagioclase; Kfs—K-feldspar; Amp—amphibole

(ISR RN LY T WIS (1 =B/ L i
5 SR Y 5 A0 Sr—Nd R 41 (JE
45,2011 J83% ,2013 ;5K 1, 2018 ;Su Qiangwei et al. ,
2018 ;Zhang Aiping et al. , 2021 ; =l W3 55,2019)
HIAAIFFE 22 BH X 2 L0 42 A A 25 A R A i A
UL 3 L AR BOB T RO LD DRSS S e Ak
A W) T VR A (835 4%, 2015, 5K 1E, 2018 Su
Qiangwei et al. , 2018; M J#1,2023) , AL, fErg 46
B N A5 A I 21 R B B LA AA A TR R, LA
KR TRk Boc G X R, X LEF—
EAIN—RAIERE,

VLA 1 Ll 2R B A e R 1K, h AR AR S A 1Y)
e T A 30 BI04 4 LB B L s DL R /N
FRMER AR, RN B IR A 16 LI P A
T AR RO A RS DA A= i K
1o A, AR RS B, 22N F 145 ~ 135 Ma( Yue
Qian et al, 2020) , {KR AR A AE ST IR & M RFAE , (H LA
W R T G EE T HA A BURHE 1) # K 1E X

(1) BErE T A AT I 2
T B K L T s AR A
T 156 ~ 150 Ma, Vi g
AR 5 KR R A
(R A — 2, by e R
M Bk —R AR

(2) g T T VR 2 M A U £ R B B K LA T T
el A SRS, 53 R R F 2 A g A oo i AR DL
FUE, HNR 200 D5 S A sk, 1RAA K
{14 e SR B TN e Ay i Rk A TR IR A

(3) fog B ML X P A AR = B B SR TG s e T
AR PEAR BV [ R vh T 5T, B E—HL sk —HF R
(18 DX 3ol b s i At A

i ¥ / Note

© TNE LTRSS . 2002, HRAE AN RILFIE MR E 1 25 U7
(AEFTTIE ) H50C003003.
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Genesis and tectonic significance of Late Mesozoic volcanic rocks
in the Tunxi Basin of southern Anhui

HU Yimeng, YAN Jun, TAO Keqin, XU Linyu, LIU Qun
School of Resource and Environmental Engineering, Hefei University of Technology, Hefei, 230009

Abstract; The Tunxi Basin in southern Anhui Province, located in the eastern segment of the Jiangnan
Orogenic Belt, exposes intermediate—acidic volcanic rocks of the Shiling Formation. The early-stage volcanism is
dominated by rhyolitic tuff and trachyandesitic breccia, with zircon U-Pb ages of 150. 8 + 2. 8 Ma and 156. 1 + 2.6
Ma respectively, indicating Late Jurassic volcanic rocks and the earliest stage of magmatic activity in the Mesozoic
era in southern Anhui. Both types of rocks exhibit rich Si and K and low Mg characteristics, belonging to the high
potassium calcium alkaline series. The distribution pattern of rare earth elements is right skewed, showing weak Eu
negative anomalies, enriched whit large ion lithophile elements and light rare earth elements, and depleted in high
field strength elements. At the same time, the rock mass has high Sr, Sr/Y, and (La/Yb)  values, which are
characteristics of adakite. The range of £y, (t) values is —6.36~-4.92. The average formation temperatures of the
two types of rocks obtained by zircon Ti thermometers are 763°C and 795°C , respectively. Coarse andesite breccia
is slightly higher, with a total average temperature of 785°C. Based on the geochemical characteristics of rocks and
regional geological data, this article believes that the volcanic rocks of the Shiling Formation in the Tunxi Basin
originated from a mixture of crustal and mantle magma. The crustal magma is a product of partial melting in the
Neoproterozoic sedimentary rock source area, while the mantle magma originates from the mantle that has been
replaced by material from subducting plates. It has a synchronous, homologous, and large-scale coupling
relationship with the granodiorite in southern Anhui, and belongs to a volcanic intrusive complex system in a broad
sense. Based on this, the Mesozoic magmatism in southern Anhui initiated with the Shiling Formation volcanics and
minor intermediate—acidic intrusions, followed by large batholithic monzogranites and bimodal volcanics, and
culminated with A-type K-feldspar granites. This tripartite evolution reflects the tectonic transition from low-angle
subduction through slab rollback to renewed low-angle subduction of the Paleo-Pacific Plate.

Keywords: volcanic rocks of the Shiling Formation; southern Anhui; Tunxi Basin; Late Jurassic;
geochemistry ; Sr—Nd isotopes
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