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Fig.1 Diagrammatic geological map of Huaining volcanic basin
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Table 1 Major element (%), trace element (jrg/g) and Nd - Sr isotopic compositions of

volcanic rocks from Huaining basin

s 4 Vi AR
HRE G SUEROH TLEA SE A VLA
i HL-253 HL-252a HL-252b HL-254 HL-255 HL-1110 HL-73 HL-78 HL-74 HL-76 HL-75
atE BHCH RTRLNCE KOs R RhnA WAEws Hanis s Hlws Hws RS
Si0, 70.51 68.46 6612 617 6414 68.64 6511 6272 6128  62.00 55.80
TiO, 0.47 0.52 0.56 0.65  0.51 0.47 0.66 0.76 0.71 0.90 1.43
ALO; 14.52 14.28 1593 1726 1643 15.85 1680 1814 1723 1691 16.64
Fe,0s 27 3.82 417 389 266 2.89 225 2.88 279 477 5.70
FeO 031 0.09 0.09 016 045 0.15 0.45 0.36 0.79 1.47 3.45
MnO 0.03 0.02 0.02 0.01 0.04 0.07 0.06 0.06 0.04 0.21 0.14
MgO 0.27 0.17 0.19 0.06  0.18 033 0.14 0.42 0.59 1.09 2.68
Ca0 0.87 03 0.04 0.28 1.01 0.82 0.39 1.16 2.83 0.26 3.28
N0 2.87 0.22 0.08 0.1 0.94 517 0.92 1.12 212 1.59 4.41
K;0 4.83 10.75 10.8 1569 12.02 4.06 1285 10.95 7.79 6.55 241
P,0s 0.17 0.19 0.1 0.2 0.17 0.18 0.15 0.14 0.25 0.39 0.62
H,0" 1.56 1.06 1.52 0.26 122 0.88 0.58 1.08 1.72 2.86 2.74
CO, 0.4 0.21 0.09 0.14 0.1 0.19 0.20 0.28 2.34 0.67 0.30
B 99.51  100.09 9971 1004 9987 99.70 100.56 100.07 100.48  99.68 99.60
Sc 2.82 425 3.25 292 287 5.59 5.19 7.36 6.59 12.7 18.2
Cr 16.5 16.2 157 308 952 8.39 256 3.08 212 757 123
Co 3.54 537 5.85 255 236 7.07 4.19 1.94 7.99 15.4 33.8
Ni 10.5 9.89 113 142 459 7.44 39.8 5.91 17.6 51.4 933
Rb 97.7 252 240 315 223 105 346 323 171 163 66.2
Sr 200 60.7 429 38.9 174 680 33.9 59.2 149 93.9 1061
Ba 1347 935 1342 2270 1724 1236 843 3934 791 842 778
Zr 200 232 247 225 351 412 549 780 290 290 250
Hf 4.94 5.6 5.94 552 155 9.93 11.8 16.9 7.01 6.57 5.24
U 0.83 229 135 2.14 1.36 355 3.88 4.91 2.20 1.62 1.37
Th 3.85 948 8.87 63 8.6 16.4 16.0 225 13.1 10.4 6.11
Nb 9.03 12.4 14.6 12.6 13.8 15.1 25.7 37.6 153 17.3 14.8
Ta 0.71 0.93 1.06 093  0.89 1.34 1.64 2.3% 122 1.16 0.90
Ga 203 19.4 20.4 15.1 173 16.9 175 27.6 233 226 20.9
Y 8.83 10.4 10.1 11.1 12.4 19.6 26.4 38.1 18.8 19.8 23.5
La 33.9 36.3 37.3 26.5 38 50.5 39.7 80.9 34.0 47.1 455
Ce 68 71.2 723 52.8 77.9 83.4 91.0 162 76.1 96.9 93.5
Pr 5.75 6.29 6.49 4.82 7.09 8.98 105 18.0 9.08 115 10.8
Nd 20.1 21.5 21.9 172 248 30.0 40.6 64.4 33.6 41.6 422
Sm 3.23 3.59 3.64 299  4.06 522 7.66 116 6.19 733 7.59
Eu 0.76 0.88 0.88 098 094 1.12 1.78 1.76 1.51 1.70 218
Gd 236 287 2.74 239  3.08 3.89 4.96 7.04 3.77 439 5.02
Tb 0.28 0.34 0.36 033 038 0.64 0.79 1.13 0.57 0.64 0.76
Dy 1.49 1.87 1.94 138 2.03 3.43 461 6.78 335 3.80 431
Ho 0.28 0.37 0.39 037 043 0.59 0.92 138 0.65 0.74 0.86
Er 0.81 1.08 111 1.08 1.28 226 2.66 4.08 1.81 2.00 2.40
Tm 0.11 0.16 0.16 0.17 0.2 031 0.43 0.65 0.28 0.29 0.35
Yb 0.75 1.03 117 1.13 1.4 2.44 2.99 4.42 191 1.94 235
Lu 0.09 0.15 0.19 018 022 0.39 0.47 0.70 0.28 0.28 036
REE 137.91  147.63 15057 11274 161.81 19317  209.06 364.84 173.10 22021 218.18
(La/Yby  12.37 13.08 1641 2382 1585 13.99 8.97 1203 2154 3054 18.34
Eu/Eu* 0.55 1.02 0.85 0.81 1.09 0.73 0.83 0.89 0.82 0.81 0.78
YRS 0.0713 152110 127640 292250 4.3700 31.2465 182695 3.8881 0.2057
¥SrA%Sr 0.709822 0.728523  0.725058 0.7416230.713075 0.750549 0.737384 0.713905 0.707277
(*’SrSry 0.709685 0.699203 0.700455 0.6852900.704652 0.690320 0.702168 0.706926 0.706908
Sm/*Nd_0.1005  0.0962 __0.0964 _ 0.1037 0.0925 0.1023 01032 0.1021 0.1067

(f ;fs,,mf(mSm/mSm) ;(,.53,/(147Sm/1445m) RREB G 1 H (|43Nd/mNd) OB W4 =(0.512638 H ('47Sm/'44$m) R MG

0.1967 H (mNd/mNd) 77 mmmﬁ:o.513151 H (1475111/1445m) 77 ;gg}mw1=0.21340
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Fig. 2 Geochemical compositions of representative volcanic rock samples from Huaining volcanic basin
a—TAS classification diagram (Le Base et al., 1986); b—SiO, -~ K,O classification diagram (after Peccerillo &
Taylor, 1976); ¢, e—Chondrite—normalized REE—patterns; d, f—Primitive mantle normalized incompatible

element patterns



K3 AT 82 5 1 s v R 3 0 ) B R DG BT (CL)

Fig.3 CL images of dated zircon crystals from volcanic rocks of Pengjiakou Formation
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Formation in Huaining volcanic basin
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%3 MTREMEZROE KA R HL-254) P 555 /) SHRIMP S5 4745R
Table 3 SHRIMP analytical results of zircons from Pengjiakou Formation in Huaining volcanic basin
12%Pb, R/ gle) % (21 o) /Ma Lo A8 /+%
P oL 2y My
1% U Th 206Pb* 206Pb/238U 207Pb/206Pb 208Pb/232Th 207Pb/206Pb 207Pb/235U 206Pb/238U

1 1.02 330 715 5.84 224 129.9+2.4 271x160 129.2+3.5 0.0517(7.0)  0.145(7.2)  0.02036(1.9)
1 3.46 100 94 1.83 0.97 131.2+2.9 4+400 107+10 0.0461(17) 0.131(17)  0.02056(2.3)
1 2.55 101 108 1.79 1.10 128.1£34  -311£570 103.8+£9.9 0.0406(22) 0.112(22)  0.02006(2.6)
1 2.27 192 239 340 1.29 128.5+2.6 369+310 107.5+7.2 0.0540(14) 0.150(14)  0.02014(2.0)
1 1.93 178 334 3.13 1.94 128.3+2.6 168260 111.7+5.9 0.0494(11) 0.137(11)  0.02010(2.0)
1 3.83 78 123 1.38 1.64 126.9+3.1 -739+850 122.9+7.3 0.035(30) 0.095(30)  0.01987(2.5)
1 0.03 431 228 137 0.55 2033+30 1968+17 1969+39 0.1208(0.96)  6.17(2.0) 0.3707(1.7)
1 1.63 57 70 1.04 125 132.1+3.2 290+300 134.0+7.8 0.0521(13) 0.149(14)  0.02071(2.5)
1 1.00 224 380 391 1.75 128.3+2.5 163£170 125.0+3.7 0.0493(7.1)  0.137(7.4)  0.02010(1.9)
1 1.34 313 685 558 227 130.9+2.5 -4£210 122.1+3.5 0.0460(8.6)  0.130(8.8)  0.02051(1.9)
1 1.61 139 174 248 1.29 130.4+2.9 464330 137.3+9.9 0.0563(15) 0.159(15)  0.02043(2.2)
1 1.96 144 177 262 1.27 132.3+x2.9 -64+410 127.9+7.0 0.0448(17) 0.128(17)  0.02074(2.2)
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Geochronology and geochemistry of volcanic rocks in Huaining basin in
comparison with other basins in the middle-lower Yangtze region

XUE Huai—min', MA Fang’, GUAN Hai—yan’, WANG Yi—peng’

(1. State Key Laboratory of Continental Tectonics and Dynamics, Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037,
China; 2. School of Earth and Space Sciences, Peking University, Beijing 100871, China; 3. Hexigten Banner Bureau of Land and Resources,
Department of Land and Resources of Inner Mongolian, Hexigten 025350, Inner Mongolia)

Abstract: The volcanic rocks in Huaining basin, one of a series of late Mesozoic volcanic basins developed in the
Middle —lower Yangtze region, are characterized by high K and rich alkali and mainly belong to typical
shoshonitic series. However, bimodal volcanic association appeared at the late stage of volcanism in Huaining
basin. The volcanic rocks in the basin are all depleted in high—field—strong—elements (HFSE) such as Nb and Ta,
and enriched in strong incompatible elements such as Rb, Th, U and K as well as light rare earth elements
(LREE). In this study, the authors used SHRIMP and LA—ICP—MS zircon U—Pb technique to date the samples
from Pengjiakou Formation and early volcanism respectively in Huaining basin, and obtained emplacement ages of
129.4%£1.6 Ma and 131.6+0.6 Ma respectively. The age of 122.3£0.7 Ma was also obtained by LA—ICP—-MS
zircon U—Pb technique for rhyolite from Jiangzhen Formation, which is late volcanism in Huaining basin. Based
on a comparison with other volcanic basins in the Middle—lower Yangtze region, the authors found that the ages
of volcanism in Huaining basin are similar to those of such other volcanic basins in the Middle —lower Yangtze
region as Luzong basin and Ningwu basin; nevertheless, the end of volcanism in Huaining basin occurred about 6
Ma later than other volcanic basins. The volcanic rocks in Huaining basin have wider variation range and lower
& na(t) values than other shoshonite volcanic basins in the Middle—lower Yangtze region, which may be related to
the fact that their tectonic setting was near the Dabie orogen, and hence more crust materials were added to the
magma. The proto magma of Huaining volcanic basin mainly came from partial melting of the enriched mantle,
with different degrees of mixture of lower crust materials during the magmatic evolution.

Key words:shoshonite ;bimodal volcanic rock;zircon U —Pb dating; magma genesis; Huaining basin;middle —

lower Yangtze region
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