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Geochronology, geochemistry and petrogenesis of volcanism in the Liyang volcanic basin
on the southeastern margin of the Middle-Lower Yangtze region

XUE Huai-min
(Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: The Liyang volcanic basin, located on the southeastern margin of the Late Mesozoic volcanic belt
developed in the Middle-Lower Yangtze region, is characterized by existing volume rhyolitic rocks, which is
obviously different from other volcanic basins in the belt. Volcanic/subvolcanic rocks in the Liyang Basin have the
highest SiO, contents, but the lowest Na,O+K,0O contents as compared with other volcanic basins in the
Middle-Lower Yangtze volcanic belt. Ggeochemically, these rocks exhibit strongly fractionated REE patterns,
invariably show a relative enrichment in light rare-earth elements and an obvious depletion in high-field-strong
elements (HFSE) such as Nb, Ta and Ti. Obvious negative anomalies, and their SEu values decrease rapidly with
increasing SiO, contents, indicating that plagioclase differentiation may have played an important role during the
evolution of magmas. Their exg(?) values range from —7.44 to -8.75, obviously lower than the eyy(f) values of
volcanic rocks in adjacent volcanic basins such as the Lishui Basin and the Ningwu Basin, and also slightly lower
than the eng(?) values of Late Mesozoic granitoids in the Jiangnan orogen. In combination with their high initial
87Sr/%Sr values (~0.7097), it is indicated that the magmas in the Liyang Basin were mainly formed via partial
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melting of an ancient crustal source. In this work, the zircon SHRIMP U-Pb technique was used to accurately date
samples from the Longwanshan Formation in the Liyang Basin, yielding an emplacement age of (140+0.7) Ma,
and also to measure the zircon U-Pb LA-ICPMS ages of one volcanic sample and two subvolcanic samples from
the Dawanshan Formation, yielding the emplacement ages of (129.1£1.1) Ma, (132.5+0.7) Ma and (132.3+0.7) Ma,
respectively. Based on a comparison with other volcanic basins in the Middle-Lower Yangtze region, it is
indicated that the starting time of volcanism in the Liyang Basin was earlier than about 6~10 Ma with respect to
other volcanic basins, but the rush time of volcanism in the whole volcanic basin is similar (~130 Ma). Volcanism
in the Middle-Lower Yangtze volcanic belt shows a northwestward migrating current with time, i.e. migrating
from the central area of the volcanic belt outwards subtilly. The bidirectional migration of the volcanism may be

the result of relative movement of the Pacific plate and Asia continental plate and Late Mesozoic lithospheric

thinning which happened in the Middle-Lower Yangtze region.

Key words: zircon U-Pb dating; calc-alkaline volcanic rock; magma genesis; Liyang Basin; Middle-Lower Yangtze region
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Fig.l Schematic geological map of the Liyang volcanic basin
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Table 1 Major (%) and trace element (ug/g) and Nd-Sr isotopic compositions of the volcanic/subvolcanic rocks from the Liyang Basin

¥e LY-121 LY-123 LY-124 LY-128 LY-125 LY-127 LY-126 LY-129 LY-122b
b 31°23.195'N 31°24.160'N  31°17.683'N 31°13.197'N 31°16.414'N 31°12.248'N 31°14.514'N 31°23.636'N 31°25.479'N
119°22.603E 119°28.153E 119°29.067E 119°23.757E 119°29.279E 119°29.031E 119°29.567E 119°20.741E 119°22.898E
E=gi 3 BB IKE BIRE kA NKBE REEE FHE B
Si0, 65.48 70.70 66.30 61.75 56.39 59.79 58.01 73.56 68.90
TiO, 0.50 0.45 0.31 0.64 0.78 0.81 0.86 0.36 0.44
ALO; 16.41 14.33 16.49 14.86 20.69 15.69 16.70 14.06 15.59
Fe 03 3.68 4.03 1.38 2.91 1.94 411 281 2.59 3.98
FeO 0.13 0.05 1.40 221 2.92 2.39 3.99 0.20 0.07
MnO 0.04 0.03 0.06 0.08 0.08 0.14 0.12 0.01 0.04
MgO 0.44 0.28 0.77 2.20 1.61 3.26 3.22 0.33 0.42
Ca0 091 0.18 2.81 4.00 5.17 6.34 6.01 0.13 0.45
Na, O 1.10 0.42 3.05 3.37 471 2.55 2.54 0.52 1.02
K20 8.36 7.76 4.86 2.97 3.02 2.89 3.19 4.89 5.82
P,0s 0.22 0.18 0.08 0.19 0.23 0.24 0.30 0.15 0.19
H,0" 1.90 1.44 1.28 3.62 1.50 1.66 1.66 2.66 2.80
CO, 0.35 0.17 0.56 0.66 0.87 0.47 0.69 0.17 0.35
BE 99.52 100.02 99.35 99.46 99.91 100.34 100.10 99.63 100.07
N2,0+K,0 9.46 8.18 7.91 6.34 7.73 5.44 5.73 5.41 6.84
Rb 235 222 122 89.1 57.1 83.9 97.8 149 173
Sr 104 186 332 282 478 349 460 77.6 124
Ba 694 537 1395 480 1462 489 832 321 620
Zr 189 145 215 162 450 153 186 143 153
Hf 5.00 4.05 5.47 433 9.09 4.13 4.53 3.61 4.09
Th 11.7 12.7 9.80 8.63 4.54 7.63 7.71 13.8 14.3
U 2.75 2.12 2,79 2.70 1.27 2.30 2.35 2.36 2.23
Nb 10.3 9.22 10.4 7.91 10.5 7.73 7.80 10.1 9.31
Ta 0.92 0.85 0.78 0.67 0.56 0.62 0.60 0.99 0.87
Y 18.9 19.0 28.0 29.3 22.3 34.2 30.9 13.0 22.0
Ga 20.3 17.4 19.2 18.3 25.8 19.4 21.5 15.3 17.8
Pb 26.6 13.6 22.0 8.15 21.4 16.8 12.7 20.3 23.9
A 87.1 50.7 25.0 103 54.7 148 140 40.5 57.8
Sc 9.51 7.55 9.23 16.5 9.84 24.6 22.7 2.59 8.51
Cr 47.4 19.8 8.80 30.8 11.6 77.9 50.4 11.7 33.4
Co 4.52 6.27 435 14.1 9.83 22.1 20.4 2.98 5.80
Ni 8.48 7.23 4,79 10.6 8.18 21.3 15.5 4.28 6.48
La 28.2 35.4 38.7 32.4 27.6 30.8 32.3 33.2 39.5
Ce 47.5 54.5 58.5 62.3 35.8 60.6 63.1 53.5 68.8
Pr 5.15 6.63 7.49 7.05 5.89 6.93 7.26 5.57 7.22
Nd 18.6 23.7 27.4 27.1 22.9 27.4 29.0 18.3 25.7
Sm 3.49 4.40 5.24 5.51 439 6.04 6.11 3.02 4.82
Eu 0.76 0.88 1.42 1.09 225 1.35 1.60 0.52 1.05
Gd 2.96 3.36 4.48 4.86 4.05 5.79 551 2.08 3.81
Tb 0.46 0.50 0.70 0.75 0.58 0.89 0.82 0.34 0.58
Dy 2.88 3.02 433 4.72 3.52 5.48 4.99 2.10 3.42
Ho 0.59 0.60 0.86 0.92 0.69 1.10 0.96 0.42 0.68
Er 1.79 1.83 2.59 2.66 2.01 3.10 2.71 1.29 2.00
Tm 0.28 0.28 0.38 0.40 0.29 0.46 0.39 0.20 0.30
Yb 1.98 1.90 2.54 2.61 1.97 2.97 2.55 1.44 2.00
Lu 0.30 0.28 0.40 0.41 0.32 0.43 0.38 0.23 0.30
REE 114.9 137.3 155.0 152.78 112.3 153.34 157.7 122.2 160.2
(La/Yb)y 9.62 12.59 10.30 8.39 9.47 7.01 8.56 15.58 13.35
SEu 0.71 0.67 0.87 0.63 1.60 0.69 0.83 0.60 0.72
STRb/BSr 8.2 5.04 1.60 0.47 0.76 0.77 8.61 6.24
875 r/*sr 0.720386 0.714813 0.711501 0.710165 0.710218 0.710169 0.718713 0.716671
¢'sr/%sr); 0.704459 0.705030 0.708395 0.709244 0.708738 0.708681 0.701990 0.704547
M7Sm/“Nd 0.1076 0.1075 0.1093 0.1253 0.1308 0.1287 0.1024 0.1059
"INA/*Nd 0.512180 0.512178 0.512114 0.512172 0.512216 0.512146 0.512145 0.512160
enald) -7.44 -7.47 -8.75 -7.89 -7.12 -8.45 -8.03 -7.80
fom 1.39 1.39 1.51 1.68 1.71 1.80 1.38 1.40

SN o (Y8 m/ S m) e s/ S/ S m) mama—1, (PNA/Nd)aowm5=0.512638, (Sm/'**Sm)suny=0.1967, (‘PNd/"**Nd)snun=0.513151,
("'Sm/"*Sm) = nen=0.2134
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Table 3 SHRIMP analytical results for zircons from the volcanic rocks of the Dawangshan Formation in the Liyang Basin

A
S (ug/e) 32
Spot  f2%Pb, JTh/

FE i (+lo) Ma

EL 1B (£%)

Th ppr U

206Pb/238U 207Pb/206Pb 2()8Pb/232-[~h 207Pb'/206Pb‘ +%

207Pb'/235U +%, 206pb‘/238U 9%

KEMAHKUIFLY-124)

1.1 -0.17 289 140 4.8 0.50 1244422 359177
2.1 029 431 223 74 0.53 126.3+2.1 156498
3.1 0.31 385 213 6.6 0.57 126.4+2.7 181£135
4.1 1.35 276 107 4.8 0.40 128.6+2.3  -200£200
5.1 0.48 205 105 3.6 0.53 129.0%2.4 -130x202
6.1 000 295 120 5.2 0.42 132.0+£2.8 253£113
7.1 0.03 803 711 142 091 131.4+2.1 142475
8.1 -036 348 226 59 0.67 127.0+£2.2 303165
9.1 0.64 896 512 157 0.59 129.1+£2.1  -33£117
10.1 -0.57 338 168 59 0.5] 130.3£2.3 3781184
1.1 0.24 297 213 5.2 0.74 130.842.3  51+139
12,1 1.06 431 341 7.6 0.82 1294422 -141+144
13.1 0.09 361 181 6.3 0.52 130.0+£2.2  144+£120
14.1  0.68 323 204 5.7 0.66 131.1£2.3  -130*110
15.1 023 346 198 6.2 0.59 1322423 204190
16.1 0.80 235 1 4.1 0.49 128.0£2.3  -10+134

12745 0.0537 34 0.14 39 0.0195 1.8
12245 0.0492 4.2 0.13 4.5 0.0198 1.7
12616 0.0497 5.8 0.14 6.2 0.0198 2.2
1079 0.0425 8.0 0.12 82 0.0201 1.8
127+8 0.0436 8.2 0.12 8.4 0.0202 1.9
13545 0.0513 4.9 0.15 54 0.0207 2.1
12543 0.0489 32 0.14 3.6 0.0206 1.6
12914 0.0524 2.8 0.14 3.3 0.0199 1.7
120£5 0.0454 4.8 0.13 5.1 0.0202 L6
14010 0.0542 8.2 0.15 8.4 0.0204 1.8
13245 0.0470 5.8 0.13 6.1 0.0205 1.8
12344 0.0435 5.8 0.12 6.1 0.0203 1.7
126+7 0.0489 5.1 0.14 54 0.0204 L7
120+4 0.0437 4.5 0.12 4.8 0.0205 1.7
130+5 0.0502 39 0.14 4.2 0.0207 1.7
120+6 0.0459 5.5 0.13 5.8 0.0201 1.8

TAS #E L, FEEPERYERT SWESERT)
S REHHE RN E MR AR SOR R, K
BT ML R K 2a), ARRIENH A
E—ENER, HbhZIWEERFERAERENL
HWES, MERARTEHIERL T LA FF,
HRARFLHAMTE, HEREAEFELTAE
IWAB T, R EGHAMBENKE, LT
INAMK F AP ERTZHGA . 7E K,0-Si0,
FRE E, EERHEH N LA KL A BRI
RE LT R A A B R B SR KO RYIAN, 4
REHE T HASRERTI(E 2b).

AHARFEER | AEAEHNAEGER TR
BRI B A bR HEAL 3 BB 2¢, B 2e)FIANHHATT
RIFE MG S bR bk B E (B 2d, B 2D SL,
WEINBGRNE. ERLTEMERE, Bils
BEHRICE Nb, Ta Ml Ti BEE. B4, B
BAUAERFHESREREuEREFEMRLY-125)5, 4K
LZHHREREAHPEEHAR Eu 7 H (SEu=0.60~
0.87), H MK TR SEu fEFE SiO, & & iy i 1 PR
Sr BRERBIAE MM EIEE P AR FEIN, B
HEMFHE, Ba MBERLEEZ, BMEARE, &
AERFEMEFHFOERL, AREAS Eu, St #
Ba HHE )2 7 RLAHE A 14y BS 4 & T BE XA K
AL — R R

3.2 Sr. Nd EIfI&RARFT

ERBH 2 3 N K LB KB eng(DIEAEARTE
BIARAE, NTF-8.75 ~ -7.44 Z[a], 156H #ith oy R (R
KRIAEABGHRMEREX, ExEHE5%
MEA, B aEILF—3, BALERSTHER
A RER B FEE R E AR,

HREK exaEZATEEARRE, HHEIREHA
KU /8 kLA B SRR R A SR 1 A AR b T8 B 8
K, E7Sr/*Sr); (AL 0.7020 E 2 0.7092, {HBRLL
*'St/*8r); HE/NR KT 0.705) MRS A B &
4 K,O0 FIRb & &, HEEH YR ASr (ERBOHEE
BIR9CSr/*Sr); (R RE NI BE MR . EARZIEERH
A, VROt HE/MCNT 1.60)MIRER, HETS
B (*'Sr/HSr), E AT REE AT HE, X Rt 5 (7SS,
EANF 0.7084~7092 2 [8], ZFAb{EEEE /Mo
33 $#RU-PhEH

7 F L H Y ke T
JeF A LY-385)F A 2 AR,
K:%—H&2: 164 WHREESERENT YR
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