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Formation Age and Geochemical Characteristics of Longmu Granite

Body in Ganzhou,Jiangxi Province and Its Tectonic Significance
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(1. School of Earth Sciences, China University of Geosciences, Wuhan 430074, Hubei, China;
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Abstract: In order to find out the formation age and evolution process of Longmu Granite in
Ganzhou of Jiangxi Province, LA-ICP-MS zircon U-Pb dating and isotope geochemistry of biotite
granite and like-porphyritic biotite monzogranite in Longmu Pluton were studied. The results
showed that the ages of zircon U-Pb dating of biotite granite and like-porphyritic biotite
monzogranite were (457 £6)Ma and (450 £ 9) Ma respectively, which indicated that the pluton
emplaced in Late Ordovician; aluminum saturation index was 1. 11-1. 29, the ratio of contents
(mass fractions) of K,O and Na,O was 0. 97-1. 51, so the plutons were categorized as strong

peraluminous and high potassium calc-alkaline; according to the ACF diagram, the pluton was
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plotted in the field of S-type granite; Longmu Pluton was enriched in Rb, Th+U, La+Ce, P,
Nd, Zr+ Hf+Sm and depleted in Ba, Nb, Sr, Ti, so the pluton belonged to the granite with low
Ba and Sr on the whole; the ratio of contents of Rb and Sr was 0. 60-2. 82 with an average of
1. 68, which was higher than the average of continental crust and supracrust, so the pluton was
categorized as crustal derived granite; according to the A/MF-C/MF diagram. the provenance of
pluton was psammite; the content of rare earth element of pluton was lower ((113-176) X10 %),
the enrichment of light rare earth element was significant, the distribution pattern was
significantly right-wing type, and Eu anomaly was 0. 38-0. 67 and the depletion was more than
middle; chemical composition showed that the pluton was S-type strong peraluminous high
potassium calc-alkaline granite which was a kind of crustal derived granite, and magma protolith
was the psammite source of mature supracrust; the tectonic discrimination diagram, zircon U-Pb
dating and field characteristics indicated the pluton emplaced in a post-orogenic extension
environment. In general, the emplacement time of Longmu Pluton was the late of Early Paleozoic
under the control of Caledonian Movement; Cathaysia Plate and Yangtze Plate collided in
Neoproterozoic and then cracked, and in the middle of Ordovician, the two plates happened
intracontinental collision again which thickened the crust, and in post-orogenic stage, the crust
began to strongly extension and partial melting and formed the mantle crust granite.

Key words: geochemistry; zircon U-Pb dating; S-type granite; Longmu Pluton; Caledonian

Movement; intracontinental orogeny of South China; Ganzhou; Jiangxi
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Fig. 2 Field Characteristics and Micrographs

for Longmu Pluton
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Fig. 3 CL Images for Zircons of Granites from

Samples JX11 and JX34 in Longmu Pluton
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1 LA-ICP-MS U-Pb
Tab.1 Results of LA-ICP-MS Zircon U-Pb Dating for Longmu Pluton

w(Th)/| w(U)/ |w(Th)/|  NC7Pb)/ n(297Ph) / n(?5Ph) / \]V((D(]biij) "5(7021351 ",,(,?255))/

1076 1076 w(U) N(*Pb) n(2%U) n(#8U) /Ma /Ma /Ma
JX11-01 57.4 189 | 0.30 | 0.059 040.0017 | 0.584 5+0.0165 | 0.072 440.0006 | 565+63 467411 45143
IX11-02 63.9 | 1365 | 0.05 | 0.057 140,000 6 | 0.590 5+0.007 3 | 0.074 940.000 6 | 494422 47145 46644
JX11-03 14.6 274 | 0.05 | 0.058 0+0.001 3 | 0.554 340,012 6 | 0.069 5+0.0005 | 528+56 148+8 433+3
JX11-04 | 124.0 215 | 0.58 | 0.053 60,001 4 | 0.538 440,014 1 | 0.072 940.000 7 | 354+56 43749 45444
JX11-05 | 274.0 | 2041 | 0.13 | 0.056 440,000 8 | 0.559 040,008 8 | 0.071 8+0.000 6 | 465+31 451+6 44744
JX11-06 94. 6 162 | 0.58 | 0.057 1£0.001 9 | 0.549 140,018 2 | 0.069 740.000 8 | 494+72 444+12 43445
JX11-07 | 249.0 829 | 0.30 | 0.053 940.0008 | 0.572 540,010 0 | 0.076 740.000 8 | 369+68 460+6 47644
JX11-08 65.8 833 | 0.08 | 0.054 940.0009 | 0.564 540,010 2 | 0.074 240,000 7 | 409+42 454+7 46144
JX11-09 75.3 | 2256 | 0.03 | 0.056 140,000 9 | 0.564 8+0.012 1 | 0.072 4+0.001 1 | 457440 455+8 45146
JX11-10 78.6 222 | 0.35 | 0.058 940.0017 | 0.575 940,016 2 | 0.070 8+0.000 6 | 561+68 462410 44144
IX11-11 44,7 530 | 0.08 | 0.0559740.0011 | 0,581 140,011 4 | 0.075 440,000 7 | 450+ 14 465+7 46944
JX11-12 | 517.0 638 | 0.81 | 0.057 0£0.001 1 | 0.579 84+0.0110 | 0.073 540,000 6 | 494+41 464+7 45743

JX11-13 58.5 526 | 0.11 | 0.076 440,001 2 | 1.878 940,062 0 | 0.173 9+0.004 3 | 1 10633 | 1 074422 | 1 034+24
JX11-14 | 206.0 345 | 0.60 | 0.061 040,001 3 | 0,578 240,011 6 | 0.068 8+0.000 6 | 639+44 463+7 42944
JX11-15 | 172.0 | 2138 | 0.08 | 0.058 640,000 7 | 0.580 540,008 3 | 0.071 540.000 6 | 554431 465+5 44543
JX34-01 | 347.0 901 | 0.39 | 0.0556+0.0009 | 0.559 640.008 8 | 0.072 840,000 6 | 435+3 451+6 45343
JX34-02 | 382.0 612 | 0.62 | 0.05362£0.0010 | 0.594 020,011 9 | 0.080 0=£0.000 7 | 35438 47348 49644
JX34-03 | 324.0 769 0.42 | 0.054 8+0.000 8 | 0.592 34+0.009 1 | 0.078 140.000 7 | 467+31 47246 4185+4
IX34-04 | 242.0 526 | 0.46 | 0.052 92420.001 1 | 0.532 42420.010 5 | 0.072 8220.000 6 | 32446 43347 453+3
JX34-05 | 261.0 527 | 0.50 | 0.056 140,001 2 | 0.588 340,012 4 | 0.075 740.000 7 | 457+46 47048 47144
1X34-06 | 237.0 438 | 0.54 | 0.059 340.001 2 | 0.607 140,012 4 | 0.074 140.000 6 | 576+44 182438 16144
IX34-07 | 144.0 435 | 0.33 | 0.0552+0.001 2 | 0.584 440.013 0 | 0.076 8+0.000 8 | 420453 467+8 47745
JX34-08 | 330.0 | 1269 | 0.26 | 0.057 740.000 9 | 0.614 620.010 5 | 0.077 00.000 6 | 520235 186+7 478+3
1X34-09 | 417.0 643 | 0.65 | 0.056 30.001 1 | 0.563 340,011 3 | 0,072 440,000 5 | 465+44 154 +7 45143
JX34-10 | 348.0 837 | 0.42 | 0.056 340.001 0 | 0.570 040,011 6 | 0.073 140.000 7 | 465+36 458+38 45544
JX34-11 | 256.0 726 | 0.35 | 0.057 0£0.0010 | 0.638 84+0.012 1 | 0,081 140.000 8 | 500+37 502+7 502+5
JX34-12 | 411.0 984 | 0.42 | 0.056 3£0.000 9 | 0.567 740.010 0 | 0,072 84+0.000 6 | 465+35 45646 45344
JX34-13 | 578.0 | 1648 | 0.35 | 0.059 040,000 9 | 0.606 040,012 2 | 0.074 5+0.001 2 | 569+1 481+8 46347
JX34-14 | 351.0 473 | 0.74 | 0.059 440,001 3 | 0.607 610,014 6 | 0.073 8+0.000 6 | 589+48 482+9 459+3
JX34-15 | 688.0 | 2746 | 0.25 | 0.059 340,001 9 | 0.257 940.0059 | 0.032 5+0.000 6 | 589+73 233+5 206+3
JX34-16 | 326.0 | 1051 | 0.31 | 0.060 840,0009 | 0.591 140.009 8 | 0.070 2+0.000 6 | 632433 472+6 43844
JX34-17 | 637.0 | 1939 | 0.33 | 0.059 140,000 8 | 0.575 440,008 1 | 0.070 4+0.0005 | 569430 462+5 43843
JJX11 — ,JX34 — sw( o) ;

NCe)/NCe) JNC) snC o) /nC ) ()
(Irs1) L1, L 11~1 29;w(Fe)/(w(Fe)+ S Lesh ]
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o 2.4
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Tab.2 Major,Rare Earth Element and Trace Compositions for Longmu Pluton
JX10 | JX11 | JX12 | JX20 | JX21 | JX34 | JX35 JX10 | JX11 | JX12 | JX20 | JX21 | JX34 | JX35
w(Nay O) 2.99 | 3.16 | 3.56 | 3.25]3.38|3.14 | 3.11 w(Tm) 0.252|0.306(0.258]0.194|0.249]|0. 341|0. 255
w(MgO) 0.67 ]10.8711.58]0.95|0.78|0.88|0.94 w(Yb) 1.67 1 1.90 | 1.58 | 1.40 | 1.72 | 2.25 | 1.56
w(Al O3) 14.27114.35]16.11|14.98|14.72|14.82|14. 72 w(Lu) 0.253(0.275]0.233]0.211|0.257|0.326|0.234
w(S10;) 73.01|71.42|67.19|71.11|71.61|71.10|71.02 w(Y) 17.8 1 21.5|17.2 | 13.0 | 17.0 | 22.5 | 17.9
w(Py0s5) 0.1910.19]0.17]0.14 | 0.15 | 0.12 | 0.17 WREE 130 176 123 114 113 141 166
w(K;O) 4.52 | 4.15 ] 3.47 | 3.74 | 4.40 | 4.06 | 4.53 S(Ew 0.4910.3810.79]0.57|0.60|0.60]0.38
w(Ca0) 0.80 | 1.69|2.84|2.21|1.50 | 2.17 | 1. 67 ||w(La)n/w(Yb)n| 9.90 |11.09] 9.53 |10. 81| 8.10 | 7.61 |13.08
w(TiOz) 0.2710.37]0.54]0.32|0.26|0.31|0.35 w(Zr) 98.3 |155.0|159.0(103.0] 96.5 [135.0[152.0
w(MnO) 0.04 ] 0.06 | 0.07]0.07|0.05|0.06|0.05 w(Nb) 18.2121.8|15.9 | 14.5 | 13.9 | 15.3 | 17.0
w(Fe; O3) 0.30]0.36]0.58]0.37]0.28|0.37|0.28 w(Ba) 486 407 564 386 489 546 446
w(FeO) 1.43]2.05|2.60| 1.85|1.63|1.90 | 2.00 w(HD 3.28 | 4.95 | 4.64 | 3.17 | 3.16 | 4.09 | 4.77
w(H,O") 1.28|1.07 | 1.01 | 0.77 | 1.00 | 0.78 | 0.90 w(Ta) 3.6312.05]1.76 2.72|1.93|1.80 ]| 1.80
w(COz) 0.06 | 0.08]0.10]0.08|0.06|0.08|0.08 w(Li) 73.1|88.1]74.8]89.4|104.0(106.0]120.0
Wrnajor 99. 83199.82199. 82|99.84]99.82(99.79(99. 82 w(Be) 6.16 | 5.75 | 4.24 | 5.73 | 4.28 | 6.35 | 5. 14
Iasi 1.29|1.14 | 1.11 | 1.13 | 1.14 | 1.11 | 1. 15 w(Sc) 7.07 | 7.45]10.70] 8. 42 | 7.06 | 8.37 | 7.17
JIVANS 1.45(1.48 | 1.68 | 1.59 | 1.43 | 1.55 | 1.47 w(Cr) 28.7130.7139.1]41.4|31.6]32.5]|34.0
w(K;0) /w(Na,O) | 1.51 | 1.31 0.97 | 1.15 | 1.30 | 1.29 | 1.46 w(Co) 3.94|5.4919.52]6.59|4.60|5.70 | 5.54
Ia/vr 3.47 | 2.58 | 1.91 | 2.72 1 3.17 | 2.75 | 2. 64 w(N1) 6.03|7.16 | 17.6 | 11.2 | 6.72 | 8.28 | 7.92
Ica 6.71|5.62|4.19 | 4.78]6.28|5.03 | 5.97 w(Cu) 6.46 | 11.6 | 7.60 | 7.38 | 3.78 | 8.61 | 13.1
w(Fe) /(w(Fe) +w(Mg))| 0.59 | 0.60 | 0.53 | 0.56 | 0.58 | 0.59 | 0.57 w(Zn) 50.6 | 73.6 | 71.8 | 58.8 | 46.7 | 56.7 | 70.6
w(La) 24.531.1|22.2|22.3]20.6|25.3]30.1 w(Ga) 21.8 | 23.3122.9]21.4]19.9]20.7]|24.1
w(Ce) 46.8 | 64.9 | 43.0 | 43.6 | 39.6 | 49.2 | 63.2 w(Rb) 256 195 145 212 211 138 | 252
w(Pr) 5.27 | 7.61 | 4.98 | 4.82]4.41|5.53|7.51 w(Cs) 30.2|10.7]13.6]29.1|22.4|17.0]19.3
w(Nd) 18.8 | 27.7|18.4|17.1|15.8 | 20.0 | 27.6 w(Pb) 32.8|26.8]26.6]35.4]33.5]35.1]35.1
w(Sm) 4.12 16.03]3.94]3.49 | 3.42 | 4.12 | 5.84 w(Th) 11.4 1 18.1]10.9 | 11.7 | 9.72 | 12.4 | 18.2
w(Euw 0.663|0.746| 1.03 |0.634]0.679|0.820(0. 694 w(U) 11.1 ] 15.1]3.34|3.31|2.85|6.82|6.48
w(Gd) 4.06 | 5.7013.91]3.15|3.50 | 4.11 | 5.12 w(Sr) 90.7 | 124 | 242 115 117 148 14
w(Th) 0.603|0.807|0.579|0.419]0.521|0.612{0. 689 w(V) 22.9|32.4]48.7132.2|25.0]31.8]29.5
w(Dy) 3.29 | 4.19 | 3.15 | 2.24 | 3.07 | 3.58 | 3.47 w(Rb) /w(Sr) 2.82 | 1.57 10.60]1.85|1.80|0.93] 2.21
w(Ho) 0.5910.77 1 0.60 ] 0.43]0.55|0.72|0.62 w(Sr) /w(Ba) 0.1910.30]0.43]0.30|0.24|0.27 | 0.26
w(Er) 1.61]2.03|1.65|1.25|1.57 |2.13 ] 1.65
%5 10755 Wypgior (%) 5 wge
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