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Abstract: The Early Paleozoic tectonic property of the South China Plate has been a major dispute for a long time.The dacite intrusive
in the Gujiaying Basin in southern Jiangxi was selected as a case to study its rock type, strata attribution, genesis and structural
environment based on petrology, field—measured profile measurement, SHRIMP zircon U—Pb chronology, major trace elements and Sr—
Nd—Pb—O isotopic analysis. The analysis results show that the volcanic rock is rich in silicon and potassium, low in sodium, and poor in
magnesium, and belongs to the high—K calc—alkaline dacite.Its light and heavy REE show obvious fractionation(La/Yb=5.52~15.08),
and it is rich in lithophile elements Rb, Th, K, loss of high field strength elements Ta, Nb, with obvious negative Eu anomalies, showing
the characteristics of volcanic arc. SHRIMP zircon U—Pb dating yields 439.01+4.0 Ma, similar to that of Nanying dacite and andesite,

suggesting products of magmatic activity from the Late Ordovician to the Early Silurian. The Gujiaying section is similar to the
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Qiaozishan standard section and the Zhongzhai standard section in the Nanjing Basin.It is a set of gray —white dacite, rhyolite, volcanic

clastic rock, and shallow metamorphic rock series, which belongs to the Nanjing Formation. The negative &,( f) value( =6.5~ —6.3),

lower (¥St/*Sr) , value(0.70624~0.70704) , younger T},,,(1685~1703 Ma), and higher values(***Pb/***Pb) ,, (*” Pb/***Pb) , and (**

Pb/*™Pb) ,, indicating that the Gujiaying dacite was formed by partial melting of the Mesoproterozoic crustal material.It is inferred that

the Gujiaying dacite was formed in an island —arc environment related to subduction, and ocean —continent subduction existed in

southern Jiangxi—northern Guangdong during the Late Ordovician—Early Silurian period.

Key words: dacite; Caledonian; geochemistry; zircon U—Pb age; isotopes; Gujiaying Basin; Nanjing Formation; Jiangxi Province
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Fig. 1 Simplified geological map(a)and geotectonic location(b) of Gujiaying Basin
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Fig. 2 Geological section A—A” of the Nanjing Formation in Gujiaying Basin
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Fig. 3 Outcrop and petrological characteristics of dacite in Gujiaying
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Table 1 SHRIMP zircon U-Th-Pb analysis of Gujiaying dacite
06 X 6 * 206 2 2 * 206 *
- Pb, U Th PTh/ 2Pt 2pp/U MTPbT/ " “pb*/ o .-
/% /107 /107 My /107 4R /Ma PSU B8y
1.1 0.35 290 134 0.48 17.8 443.817.4 0.530 3.9 0.0713 1.7 0.445
2.1 0.45 571 308 0.56 34.3 434.017.0 0.512 2.9 0.0696 1.7 0.571
3.1 1.04 274 133 0.50 16.9 443.317.5 0.498 5.6 0.0712 1.7 0.313
4.1 0.60 319 170 0.55 19.4 437.4%7.3 0.512 4.4 0.0702 1.7 0.392
5.1 0.31 610 390 0.66 36.6  433.546.9  0.510 2.6 0.0696 1.7 0.636
6.1 0.60 292 117 0.41 17.6 433.217.9 0.491 4.7 0.0695 1.9 0.396
71 0.59 288 143 0.51 17.6 441.017.4 0.491 4.3 0.0708 1.7 0.405
8.1 0.30 562 360 0.66 33.8 435.1+7.0 0.528 3.0 0.0698 1.7 0.559
9.1 0.34 462 261 0.58 28.4 443.317.2 0.517 2.4 0.0712 1.7 0.704
10.1 0.23 709 376 0.55 43.3 441.417.6 0.532 2.4 0.0709 1.8 0.756
111 0.32 362 173 0.49 22.4 446.817.4 0.543 3.7 0.0718 1.7 0.463
12.1 0.30 430 178 0.43 26.5 444.5+7.3 0.528 3.3 0.0714 1.7 0.520
13.1 0.16 458 260 0.59 27.6  436.747.2  0.527 2.8 0.0701 1.7 0.601
T2:2°Pb, HIPPb ™ 435l 3R 338 ARSI PR B 5 3 AR A S P A TR GE
R2 HFRERHMRRETIE HEMHBLITESINER
Table 2 Analysis results of major,trace elements and rare earth elements of Gujiaying dacite
eSS GJY001  GJY002  GJY003  GJY004 GJY005 eSS GJY001  GJY002  GJY003  GJY004 GJY005
SiO, 71.84 67.79 70.38 68.7 70.51 > REE 300 355 259 231 144
TiO, 0.46 0.4 0.45 0.51 0.45 LREE/HREE  7.00 7.82 6.30 8.40 5.34
Al, O, 13.61 13.82 14.28 13.75 14.29 (La/Yb) 10.19 15.08 9.36 9.29 5.52
TFe, O, 4.3 4.35 4.29 4.59 4.44 dEu 0.57 0.56 0.59 0.53 0.69
MnO 0.08 0.09 0.08 0.09 0.09 3Ce 0.56 0.35 0.52 0.92 0.79
MgO 0.84 5.91 0.89 1.17 0.94 Sr 165 39.5 154 111 159
CaO 2.5 0.1 2.56 2.32 2.45 Rb 169 164 152 205 153
Na, O 2.06 1.00 2.13 1.99 2.03 Th 19.2 19.2 17.6 18.2 17.0
K,O 3.41 3.00 3.75 3.53 3.87 19) 3.85 4.40 4.04 3.12 3.88
P,O;4 0.13 0.07 0.11 0.14 0.13 Nb 11.2 10.2 11.1 10.9 11.0
P 0.97 3.50 1.03 3.34 0.96 Ta 1.09 1.03 1.06 0.93 1.05
j=San 100 100 100 100 100 Ba 879 265 889 453 766
ALK 5.47 4.00 5.88 5.52 5.90 Ga 19.7 17.3 19.9 18.2 19.3
CaO/Na,O  1.21 0.10 1.20 1.17 1.21 Hf 6.17 5.91 6.08 6.13 6.36
A/CNK 1.17 2.72 1.17 1.21 1.19 Zr 199 196 206 214 207
K,0/Na, O 1.66 3.00 1.76 1.77 1.91 Y 49.9 45.7 48.3 30.9 30.4
Al,O5/TiO, 29.59 34.55 31.73 26.96 31.76 Cr 14.6 20.4 22.8 52.0 14.3
W E (c) 2.23 9.23 2.27 2.82 2.57 Co 6.63 6.58 6.25 9.08 6.85
T,/°C 857 874 858 863 858 Ni 7.52 23.7 12.1 38.1 8.07
La 79.1 104 67.2 49.4 29.8 Sc 13.5 11.0 13.8 14.9 12.9
Ce 93.0 80.3 74.4 97.2 51.8 ZrtNb+Ce+Y 353.49 332.66 339.52 352.78 300.49
Pr 16.25 23.36 14.34 10.69 6.79 10000Ga/ Al 2.74 2.36 2.63 2.49 2.55
Sm 11.62 16.14 10.31 7.58 5.45 Th/Ta 17.63 18.55 16.59 19.65 16.16
Eu 2.10 2.75 1.98 1.27 1.26 La/Nb 7.04 10.18 6.03 4.55 2.71
Gd 10.84 13.23 10.17 6.87 5.74 Ba/Nb 78.21 26.01 79.89 41.75 69.77
Tb 2.02 2.35 1.91 1.26 1.03 Ba/la 11.12 2.56 13.24 9.18 25.72
Dy 10.12 11.26 9.62 6.49 6.13 Th/Nb 1.71 1.88 1.58 1.68 1.55
Ho 2.04 2.05 1.98 1.38 1.32 Th/La 0.24 0.18 0.26 0.37 0.57
Er 5.76 5.36 5.47 3.87 3.79 Nb/La 0.14 0.10 0.17 0.22 0.37
Tm 0.81 0.72 0.75 0.55 0.54 Nb/Ta 10.32 9.86 10.52 11.69 10.45
Yb 5.17 4.58 4.79 3.54 3.60 Rb/Sr 1.02 4.16 0.99 1.84 0.97
Lu 0.74 0.71 0.72 0.56 0.53
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2.3 Sr—Nd—Pb-O R &S
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SR Y S/ Sr = 0.1194 K&'"*Nd/"""Nd =0. 7219
XF Sr.Nd [l 7 F #4750 18 AL IE, Sr [A] 4 A5 b
NBS987 [IIEZE R S/ Sr =0. 710336+7 (20),
La Jolla Nd [y RARFERY™ Nd/ ™ Nd il 7 45 2R &
0.511864£3(20) ;%F Pb [F{; 2 1A~ IR i 559
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0.009FI**Pb/ " Pb =36.698 +0.029,, O [[) {7 F Il &
P ERL A B R T H BT A WIS i e A, DAY
7 MAT253 o R 2| B A, W KRR
Sr—Nd-Pb—O [F] fii Z 43 M 45 S S H 32 S 500
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Table 3 Sr—Nd-Pb-O isotope analysis of Gujiaying dacite

s GJY001 GJY003 GJY005
Rb/107° 207.8 154.7 149.8
Sr/107° 113.2 155.9 152.7
STRb/ % Sr 5.409 2.916 2.898
87 S/ 80 Sr 0.740062 0.724871 0.725163
1o +7 +10 +9
(¥ Sr/%sr), 0.70624 0.70664 0.70704
Sm/107° 7.726 10.64 5.637
Nd/107° 41.39 56.03 26.12
7 Sm/ " Nd 0.1121 0.1147 0.0948
N/ Nd 0.512069 0.512071 0.512025
1o +8 *9 +10
("N/™Nd), 0.511747 0.511741 0.511752
ena( ) —6.4 6.5 6.3
Jsmnd -0.43 —0.42 —0.52
Tpp 1/ Ma 1621 1661 1442
Tpuo/ Ma 1694 1703 1685
206 pp,/ 204 ph 17.853 17.861 17.847
27 pb/ 2 ph 15.931 15.933 15.925
208 pp,/ 2 pp 38.513 38.517 38.524
(?°Pb/?"Pb), 17.187 17.151 17.181
(*7Pb/?™Pb), 15.894 15.894 15.888
(*%®Pb/?™Pb), 37.443 37.521 37.584
3" Oysmow”/ %o 9.17 8.12 8.64
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Fig. 4 Cathodoluminescence images(a) ,concordia diagram(b)and age value(c) of zircons from Gujiaying dacite
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