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Geochronology, geochemistry and petrogenesis of Early Cretaceous acid
volcanic rocks in Shuidong area, Xuancheng City, in the middle-lower
reaches of the Yangtze River
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Abstract: There is a suite of acid rocks consisting of rhyolitic breccia, rhyolite and perlite in Shuidong area, Xu-
ancheng City, in the middle-lower reaches of the Yangtze River. In this paper, the authors reported detailed studies
of the LA-ICP-MS zircon U-Pb dating, major elements, trace elements, whole-rock Nd isotopic compositions and
zircon Hf isotopic compositions of the acid rocks. The results of zircon LA-ICPMS U-Pb dating are 133.2 +0.8 Ma
(rhyolitic breccia), 133.4 +0.8 Ma (rhyolite) and 131.5 +0.9 Ma (perlite), respectively. Geochemical resear-
ches indicate that the acid volcanic rocks are rich in silica (Si0, = 72.51% ~81.79%), K (K,0/Na,0 =2.04 ~
14.93, 6. 72 on average) and poor in calcium (CaO =0.19% ~1.57%) and magnesium ( MgO =0.06% ~
0.29%), implying a typical high-K calc-alkaline to shoshonitic series with weakly peraluminous features ( A/CNK =
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1.02 ~1.24). The rocks are enriched in LREE[ La/Yb), = 5.43 ~9.17], LILEs (Rb, Ba, Th and K) but de-
pleted in HFSE, especially Nb, Sr, P and Ti. The Eu/Eu” ratios vary from 0.44 to 0. 60, with most rocks having
prominent negative Eu anomalies. Based on integration of the geological characteristics of the study area, the au-
thors proposed that the acid rocks were formed by anatexis of the Neoproterozoic middle and upper crust. The petro-
genetic event probably occurred in an intraplate extensional environment after the subdutiion of the Pacific Plate at
~135 Ma.
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Yangtze River
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Fig. 1 Regional geology and distribution of the volcanic basins in the middle-lower reaches of the Yangtze River

(a, modified after Zhai Yusheng et al. , 1992) and geological sketch map of Shuidong area in Xuancheng City (b)
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Fig. 2 Field and microscope photographs of acid volcanic rocks in Shuidong area, Xuancheng City
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R3 KEHXERMAWLE Sr.Nd F{IREM

Table 3 Sr-Nd isotope compositions of representative samples from acid volcanic rocks in Shuidong area

[z H8938-1-3 H8938-2-3 H1511XC-1-6 H8938-2-1 H8938-3-1 H1511XC-14
= WECH ks ey WMECH AT AR B 2Ha
w(Rb)/10 ~° 241 250 181 202 228 233
w(Sr) /10 7° 72.6 59.4 84.7 55.5 91.1 99.7
87 Rb/30 Sy 9.63 12.21 6.20 10.55 7.26 6.78
87886 Sr 0.727 036 0.730 369 0.719 775 0.727 515 0.721 319 0.72 074
20 0.000 015 0.000 015 0.000 018 0.000 018 0.000 015 0.000 022
(¥781/%), 0.708 8 0.707 3 0.708 1 0.707 6 0.707 6 0.707 9
w(Sm) /10 ~° 4.57 3.33 3.81 3.71 4.19 4.37
w(Nd)/10 ¢ 23 17.3 19.6 18.3 20.3 21.6
147 Qm /14 Nd 0.12 0.12 0.12 0.12 0.12 0.12
3Nd/ " Nd 0.512 264 0.512 243 0.512 284 0.512 254 0.512 214 0.512 254
20 0.000 009 0.000 011 0.000 012 0.000 013 0.000 012 0.000 008
eNd(1) -6.00 -6.34 -5.56 -6.23 -7.05 -6.23

F4 KEHXEBMEXLAEER HE R RNKER

Table 4 Hf isotopic compositions of zircon grains from acid volcanic rocks in Shuidong area determined by

LA-MC-ICPMS
FE 5 76Yb/ ' HE 176 Lu/ 1T HE 176 11T HE lo eHf (1) tpy1/Ma Ipyp/ Ma 1/Ma
1511XC-1-7 WMEUT kA
1511XC-1-7-1 0.033 139 0.001 161 0.282 478 0.000 022 -7.5 1100 1 668 135
1511XC-1-72 0.018 530 0.000 711 0.282 535 0.000 012 -5.5 1 007 1539 135
1511XC-1-7-3 0.034 695 0.001 245 0.282 540 0.000 013 -5.4 1015 1532 135
1511XC-1-74 0.043 862 0.001 635 0.282 547 0.000 011 -5.2 1016 1518 135
1511XC-1-7-5 0.064 821 0.002 278 0.282 600 0.000 013 -3.3 956 1402 135
1511XC-1-7-6 0.036 135 0.001 283 0.282 555 0.000 012 -4.8 994 1497 135
1511XC-1-7-7 0.031 799 0.001 144 0.282 589 0.000 010 -3.6 943 1422 135
1511XC-1-7-9 0.063 427 0.002 245 0.282 520 0.000 014 -6.1 1071 1581 135
1511XC-1-7-10 0.022 807 0.000 835 0.282 501 0.000 013 -6.7 1059 1617 135
1511XC-1-7-11 0.047 775 0.001 709 0.282 454 0.000 018 -8.4 1151 1726 135
1511XC-1-7-12 0.082 890 0.002 663 0.282 544 0.000 012 -5.4 1 049 1531 135
1511XC-1-7-14 0.034 789 0.001 283 0.282 538 0.000 011 -5.4 1019 1536 135
1511XC-1-7-15 0.024 084 0.000 885 0.282 524 0.000 014 -5.9 1028 1565 135
1511XC-1-7-16 0.032 908 0.001 261 0.282 442 0.000 012 -8.8 1154 1749 135
1511XC-1-7-17 0. 040 606 0.001 455 0.282 519 0.000 010 -6.1 1 050 1578 135
1511XC-1-7-18 0.039 861 0.001 260 0.282 581 0.000 013 -3.9 957 1 439 135
1511XC-1-7-19 0.048 445 0.001 769 0.282 563 0.000 011 -4.6 996 1483 135
1511XC-1-7-20 0.022 058 0.000 854 0.282 540 0.000 012 -5.3 1 005 1530 135
1511XC-1-7-21 0.036 969 0.001 247 0.282 555 0.000 012 -4.8 994 1499 135
1511XC-1-7-23 0.034 165 0.001 231 0.282 596 0.000 009 -3.4 936 1 406 135
1511XC-1-7-24 0.022 574 0.000 829 0.282 491 0.000 012 -7.1 1073 1639 135
1511XC-1-7-25 0.042 488 0.001 427 0.282 546 0.000 011 -5.2 1011 1519 135
8938-2-3 MLSUM fI A
8938-2-3-1 0.029 932 0.001 160 0.282 617 0.000 009 -2.7 904 1361 133
8938-2-3-2 0.046 116 0.001 543 0.282 571 0.000 010 -4.3 978 1 464 133
8938-2-3-3 0.030 555 0.001 159 0.282 648 0.000 013 -1.6 859 1290 133
8938-2-34 0.030 926 0.001 146 0.282 618 0.000 009 -2.6 902 1357 133
8938-2-3-5 0.044 280 0.001 626 0.282 560 0.000 008 -4.7 997 1 490 133
8938-2-3-6 0.042 713 0.001 426 0.282 599 0.000 009 -3.3 936 1 402 133
8938-2-3-7 0.042 797 0.001 592 0.282 629 0.000 010 -2.3 897 1334 133
8938-2-3-8 0.052 179 0.001 875 0.282 551 0. 000 009 -5.1 1017 1512 133
8938-2-3-9 0.036 504 0.001 397 0.282 651 0.000 017 -1.5 861 1285 133
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Sk 4
Continued Table 4

FEi 5 76 yh/ 1 HE 70 /T HE 170 1177 HE lo eHf (1) tpw/Ma tpya/Ma t/Ma
8938-2-3-11 0.027 380 0.001 034 0.282 575 0.000 007 -4.1 960 1453 133
8938-2-3-12 0.037 452 0.001 333 0.282 636 0.000 010 -2.0 881 1319 133
8938-2-3-13 0.037 557 0.001 361 0.282 607 0.000 008 -3.0 923 1 384 133
8938-2-3-16 0.048 965 0.001 780 0.282 632 0.000 014 -2.2 897 1330 133
8938-2-3-18 0.046 821 0.001 693 0.282 650 0.000 013 -1.5 869 1288 133
8938-2-3-19 0.039 356 0.001 429 0.282 551 0. 000 008 -5.0 1 004 1 508 133
8938-2-3-20 0.031 378 0.001 138 0.282 570 0.000 007 -4.3 969 1 464 133
8938-2-3-21 0.033 226 0.001 302 0.282 615 0.000 009 -2.7 909 1 364 133
8938-2-3-22 0.050 429 0.001 844 0.282 599 0.000 010 -3.4 946 1403 133
8938-2-3-23 0.032 808 0.001 290 0.282 657 0.000 016 -1.3 850 1 270 133
8938-2-3-24 0.031 514 0.001 199 0.282 558 0.000 010 -4.7 988 1491 133

8938-3-1 BB

8938-3-1-2 0.031 832 0.001 188 0.282 620 0. 000 009 -2.6 900 1 355 131
8938-3-1-3 0.032 919 0.001 244 0.282 614 0. 000 007 -2.8 910 1 367 131
8938-3-14 0.036 147 0.001 355 0.282 614 0.000 009 -2.8 913 1 369 131
8938-3-1-6 0.027 457 0.001 043 0.282 595 0.000 009 -3.5 931 1409 131
8938-3-1-7 0.027 740 0.001 042 0.282 548 0.000 007 -5.1 999 1515 131
8938-3-1-8 0.029 997 0.001 107 0.282 506 0. 000 007 -6.6 1059 1 608 131
8938-3-1-9 0.023 236 0.000 856 0.282 598 0.000 006 -3.4 924 1 403 131
8938-3-1-10 0.037 928 0.001 447 0.282 572 0.000 008 -4.3 975 1 464 131
8938-3-1-11 0.033 154 0.001 262 0.282 642 0. 000 009 -1.8 870 1304 131
8938-3-1-14 0.025 356 0.000 981 0.282 599 0.000 008 -3.3 925 1 400 131
8938-3-1-15 0.041 200 0.001 598 0.282 624 0.000 010 -2.5 904 1 347 131
8938-3-1-16 0.027 168 0.001 008 0.282 610 0.000 008 -3.0 910 1376 131
8938-3-1-18 0.028 875 0.001 078 0.282 578 0. 000 007 -4.1 956 1 447 131
8938-3-1-19 0.035 916 0.001 306 0.282 592 0.000 009 -3.6 943 1417 131
8938-3-1-21 0.041 961 0.001 580 0.282 576 0.000 009 -4.2 972 1454 131
8938-3-1-22 0.031 224 0.001 164 0.282 623 0.000 011 -2.5 895 1347 131
8938-3-1-23 0.020 487 0.000 827 0.282 580 0. 000 009 -4.0 948 1 443 131
8938-3-1-24 0.033 996 0.001 377 0.282 652 0.000 019 -1.5 859 1283 131

KA B A U-Ph 4F08 0 )8 133.2 0. 1.133. 4 +

4 Hg 0.8 M 131.5 0.9 Ma, <k 1L % i8] BR s £ 133 ~

131 Ma, STTASRAS 05 B BRI A8 4F i e

4.1 XRIBEHR K R 25 R N — B RIK R X R K s H &S

B 7K A b DX PR R P KL TR AR R
EZ X FA0IK 2 B i i g v ok Ll i A HEAT T 5%
ZIWH. BRIl B N BRI 3 ANmE
R WEI] s AT IRV AL R L 4, BRI
e 3 1l 5 CIEJIR 45,2009 )« 11108 45 (2009 ) Fll 72
2220100 43 B SRAFUR L 4LV SUA B A U-Ph SR 88
130.7 1.1 F1130. 8 £2.2 Ma; X FF%5:(2012) 3k
B M AR EUE S5 A U-Pb 4E8 0 131.2 £1.1 M
129. 1 + 1.3 Ma; XL (2016 %) o 43 K 4L S0
R s Ly 2H 9 S0 B A U-Ph g AR 45 R il ok
132.1 1.5 Ma fi1 129.5 +3.3 Ma. A{RIRLH Ik
K2R L DX PR ST R RSUH T2 B 5 R v

M LA T AR JE R K LS B e

T AF A AE KT b R i 1 X 3R A5 () — 3t 0 K B
FE R B, FE AR T XN 25 &3 AR
SR, IR B AR AR RN A g 4 3, il 145
~135.135 ~ 127,127 ~ 123 F1 109 ~ 101 Ma( F5 X
2, 2004 FVERSE, 2008, 2011; XIEEAKSE, 2014,
KEBEE, 20155 BRI, 2016; MREVESE, 2017).
IR M DX R M K A AR 133 ~ 131 Ma XY T KT
HOR L X B 2 AN IR NG s I, R e AT BETE
FSC T AR TR R R I R
4.2 FBARKERIEXEFE

AT A S B P oKLl 2 s PR ASE X 3 B2 7
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© HBEERTUA K 0 S AR, T SRR R R 42 0
90% (IG5 & oy ¢ Ja 4 v L A — 2 s I IR PR R
(Wilson, 1993; Shinjo and Kato, 2000); 2 12 J& &
R TUE JR R AR T LU A 5 6 A0 B o s i, DA
T JE B K 9% i 445 44 C Huppert and Sparks, 1988; An-
nen et al. , 2006) .

FEERRL A7 bR AE AL REE i 2 BRI R 43 1 b8 b
TREA ok G 2Rk 9 L CIsT 6D b, 7K At DR i
ERI S BB FHIRSCE B — B 2 AR AL
TR BA B AL PR . mi AT 583 W
5 IR SUA (R T 3R A AR s HOF AR YR T
LECE K RG> S ) CR AR A, 2012) 5 [H]
IS, AT FRAIEFT N O SRR M K L B2 S o)
SN SO (7P 3 P P = S F Y A o VAT e S LK YA
(Peccerillo et sl. , 2003; Mtoro et al. , 2009; Aydin et
al. » 2014) , JX 5 /K ZRHX H R IR K Lles D 1
SORRF, H e vy DL A HE B Gl BE 2 R 45 o S
TE R AT fE o

KR 3 DX K L HA 55 o B0 i 2 A A
FRAE, [/ I 38 B A @ Si0,+ K,0 & &, H K 11 MgO.
MnO.CaO &, A A JC 3 (Rb Thy U Ph) 55 24
5 Ba Sr P Ti 1 3% 75 48, =137 98 G % (Nb. Ta. Zr,
HO B 05 45t B AT W A1 4% Se-Nd M5 £ HY [H]
RLZR B T DA PSR AR AR Ly 7 ) OB O 4
fl = AR S TR A AR Gao et al. » 20145 Zhao et
al., 2015),

N HBIX S R IR R R A U U T R UG
HE o ZKAR MU DX R K L AT LG T 0 U A € 1y B
(Xing et al., 1994; ¥ CE 5, 1998; Ma et al. ,
2000) 7z H#E W 5 BE A N 4 ( Xing et al. , 1994), HAT
AR BRI Nd [FIAL 3 100 5 AV R oK Ll
o E AR, I HLE ) TV R R ol AR
JRCE 7)o [FIB, B4 HE A7 25 28k R B, s 08 ¥
TTG Jv Bk R E U S A b 8 0 HE ) A7 35 20 ot L
IR Ml X R PR il 2 B A HE A AL = 2 4R
(Zhang et al. , 2006; Guo et al. , 2014; Zhang et al. ,
2015; Chen et al. , 2016), Ho45 47 eHf (o) {H %1
BIMTE ) Lu/HE AL 2 130 Ma I BJIZ AR T 7K 2R
iy DR P S 1R S T T VR g Ly B oG A B
ER AT HE R 3R A AL 8) . B FT R
WXL oo AL B H 2 T G KRBT, TR
480 880 ~ 800 Ma, #5 f1 eHf () - 2.72 ~
8. 48, JI A i e by i o vty A SR A= 3l e 28 i X

PLTURIE IR 5 T 880 ~ 800 Ma FF I X5 5 43 45 il
145 B (Wu et al. , 20065 5KIEIESE,2011; Zhang and
Zheng, 2013; Wang et al. , 2013). L 4% Sr-Nd
[l 2 Bl A HE [0 38 4 iR 2R B 7K R S X IR P 2K
g JE AR EAR U Tl 2 5, SLUR D) BN 5 38 oo
A AR Y A b e AT O, D 3K 28 T el AUl Se ) i
FEZY 130 Ma I SUIEE I (40, 15 %65 Gt b VRV
AR SR CEIE S, 2012)

20

16 = PMM | o BRGSO MAKMIMKILIY
2| PRI @ TR A
g} WG g
a b DMM 5 {il i
3 OIB T OIB ¥ iy il
-4 F \/@8 'E-
= ol b ”’Q,ﬁg'\'lg P SR |®
.:;—" - : gt AR
Z _ia
W —12
T
-6 e
-20 1
=24 F
-28
1 FHhaE
% _'{: t
-36 dghbiy
o . . . - B
0.700 0.702 0.704 0706 0.708 0710 0.712 0714 0.716 0.718 0720
(se/sn),
7 KA KA eNdCD—C Se/%Se) , B i
L6 el i R KA 45 (2017 18 2]
Fig. 7 eNd()—(YSt/*Sr), diagram of acid volcanic rocks

in Shuidong area (modified after Chen Changjian es al. ,
2017)

= HihE CDMMD | ¥ & Z al A (OIB) 51 [ Yang 25 (2005); #1
VR HLSES] A Yang %5 (2005) Fl Jahn %5 (1999 ) 5 U 14 B 51 A
Xing 25 (1994) ¥ LR (1998) Fl Ma %5 (2000) ; #HIA A EES] A
Xing 5#(1994) ; KALH FEHi 70 ARIEIR 7| B Chen 55(2001) ; %
B K51 1 Yan 4502008 (XIFR4F(2012) 5 )M A MK 1L

4451 H Wang 2£(2006) +Chen £5(2014) ; S FH # s Jli 5] 14 B

PRER(2016) s G/ A K ILEA 51 B T (2006 5 T I8 ALK

e 51 H ECEAF(2001) L Chen 452016  FRKAE A5 (2017 ; ¥

IRAH KL 5] A 2R 02 (2004) | TSI ZE(2007) | B R4

(2015)

Data source: DMM and OIB after Yang et al. (2005); Yangtze upper
and lower crust after Yang et al. (2005) and Janhn et al. (1999);
Kongling Group after Xing et al. (1994), Ling Wenli et al. (1998)
and Ma et al. (2000); Dongling Group after Xing et al. (1994);
Neoproterozoic basement of the LYRB after Chen et al. (2001); Fan-
chang volcanic rocks after Yan et al. (2008) and Liu Chun et al.
(2012); Luzong volcanic rocks after Wang et al. (2006) and Chen et
al. (2014); Liyang volcanic rocks after Xue Huaimin (2016); Jinniu
volcanic rocks after Xie Guiging et al. (2006); Ningwu volcanic rocks
after Wang Yuanlong et al. (2001), Chen et al. (2016) and Chen
Changjian et al. (2017); Lishui volcanic rocks after Li Chaowen et al.
(2004), Gao Xiaofeng et al. (2007) and Xue Huaimin et al. (2015)
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A IR T AR PGS 43 L R [ A R AR AR
L B ER 5 ) 227 5t R 2 CEIIR %, 2013 BRE UL
45, 2013). (&) T =& 4 T IRYLRNAE L B
lf 3 L K i R 0 i A FH T i 2 0 — R3] 3 1l
CHBIK K, 2008) 2Z J, T+ B Ao ok B T 46 o K-
NW ) i 55 i 3 1L VE F CRBTRS, 2007, FF7EHGE
P D=5 S 58 B T AR VG ) 1) o R A R i
3581y Al A AR 1] (R A YA A 3 338 ) A 48 1 oy DR
P CB 5 3058, 2004 AV K25, 2008; 5
FAE, 20085 TRAGHRSE, 2009) .

KAL) & — 5 K AE AR AT b R b X TR 1
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~ 135 Ma [R5 505 8 F 2R AR AR X, 1 A4S
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