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Geochemical characteristics of granites in Taimushan area, Fujian Province,
and their geological significance
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University of Geosciences, Wuhan 430074, China; 4. No. 2 Institute of Geologic Exploration, China Exploration & Engineering
Bureau, Putian 351111, China)

Abstract: Located on the southeast coast of Fujian Province, Taimushan granite was formed as a result of the in-
teraction between the Pacific plate and the Eurasian plate during the late Mesozoic. Field work and petrographic
analysis show that granite rocks are extensively distributed in this area, and most of them are K-feldspar granite.
Rocks mostly show subhedral granular texture and typical micrographic texture, and the main minerals include
alkali feldspar (mainly perthite and subordinately a small amount of microcline) and quartz, with very rare dark
minerals. The SiO, content of rocks is in the range of 76.93% ~79.47% , the total alkalis content (K,O+ Na,O)
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is in the range of 7.47% ~8.88% , and the K,O content of most rocks is higher than Na,O content. A/CNK
ratios are in the range of 0.95~1.01, TFeO/MgO ratios are in the range of 8.11~17.83, and the differentia-
tion index is in the range of 96.79~98.11. On the whole, the rocks are characterized by high silicon, enrich-
ment of alkali, low calcium and magnesium, and high differentiation index, thus belonging to high-K calc-alka-
line and metaluminous to weakly peraluminous granitoids. The rocks have high and remarkably varying REE,
ranging from 94.98 X 10 % to 446.85>x 10 %; LREE/HREE ratios range from 3.71 to 17.47, and (La/Yb)y
range from 3.8 to 10.53. SEu values range from 0.08 to 0.80, and their distribution patterns show LREE en-
richment with gentle right oblique deviation, relative flat HREE and a seagull model characterized by significant
negative Eu anomaly, suggesting characteristics of A-type granitic rocks. Most of the granites are strongly en-
riched in Rb, U, Th and La and considerably depleted in Ba, Sr, P and Ti. 10* Ga/Al ratios are distributed be-
tween 2.74 and 3.46 (3.14 on average), which are higher than the 10* Ga/Al low limit ratio of A-type granites
in the world. The trace element spider diagrams of the granites generally show four V-shaped valleys for Ba, Sr,
P, Ti depletion, similar to trace element spider diagrams of the Nanling granites. Zircon LA-ICP-MS U-Pb dat-
ing result indicates that Taimushan granite, whose diagenetic age is 96.6 £ 1.6 Ma (MSWD = (0.65), is the
product of magmatic activity in late Yanshanian period. Its petrogenic age is similar to rock-forming ages of the
adjacent Sanshao (91.5+ 1.5 Ma), Dacengshan (93.1 +2.4 Ma) and Nanzhen intrusive bodies (96.1 +2.7
Ma), suggesting that they may be products of the same magmatism. Pctrography, geochemistry and discrimina-
tion diagrams show that the Taimushan granitoids belong to A-type granite with metaluminous to weakly peralu-
minous characteristics. Magma originated from partial melting of crustal materials, probably with the participa-
tion of a small portion of mantle materials. Integrated with multiple geochemical diagrams, field geology, re-
gional background and geochronology, it is inferred that the granitic rocks of this area were formed in a post-col-
lision and tensile tectonic environment. Between early and late Cretaceous, the continental margin of southeast
China was constantly stretching, resulting in a large number of magmatic activities, and hence A-type granites
were formed in Taimushan area under this background.

Key words: A-type granites; Late Mesozoic; tectonic setting; Taimushan area; southeast coast of Fujian
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Fig. 1 Geological sketch map of Taimushan area and distribution of sampling points schema after Regional Geological Survey
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Table 1 Major elements wp %  trace elements wy 10~ ¢ content and related parameters of granites in Taimushan area

TM04 TMO5 TM09 TMI1 TMI5 T™I17 TMI2
SO, 77.24 76.93 77.59 78.63 79.47 77.71 77.68
TiO, 0.17 0.14 0.12 0.12 0.12 0.1 0.12
ALO; 11.75 12.44 12.2 11.13 10.51 11.84 11.82
TFeO 1.1 0.72 0.73 0.88 1.07 0.95 1.17
MnO 0.06 0.11 0.05 0.09 0.02 0.06 0.06
MgO 0.07 0.07 0.09 0.08 0.06 0.06 0.09
Ca0 0.2 0.22 0.25 0.23 0.35 0.2 0.29
NayO 4.12 4.34 4.14 3.97 3.4 4.28 4.5
K0 4.56 4.54 4.43 4.35 4.07 4.42 4.1
P,0s 0 0.01 0.01 0 0 0 0
LOI 0.24 0.14 0.3 0.47 0.62 0.3 0.51

99.51 99.66 99.91 99.95 99.69 99.92 100.34

TFeO MgO 15.71 10.29 8.11 11 17.83 15.83 13

ALK 8.68 8.88 8.57 8.32 7.47 8.70 8.6
A CNK 0.97 1 1.01 0.96 0.99 0.97 0.96
AKI 1 0.97 0.95 1.01 0.95 1 1

Sl 0.72 0.73 0.96 0.87 0.7 0.62 0.92
DI 97.73 97. 64 97.37 97. 64 96.79 98.11 97.51
La 39.4 23.8 25.7 41.4 57.3 40.9 93.5
Ce 72.7 52.3 25.2 75.9 108 75 191
Pr 8.12 5.78 5.03 7.69 11.9 7.49 24.4
Nd 27.8 18.3 15.6 23.3 40.3 22.5 78.6
Sm 4.8 4.49 3.13 3.97 6.63 3.86 14.6
Eu 1.2 0.12 0.2 0.28 1.29 0.28 0.43

Gd 4.24 4.83 3.54 3.6 5.39 3.57 12.8

Th 0.64 0.91 0.64 0.57 0.74 0.58 1.97

Dy 3.94 6.25 4.74 3.66 4.09 3.69 11.6

Ho 0.76 1.3 1.08 0.77 0.74 0.81 2.22

Er 2.49 4.26 4 2.77 2.38 2.81 6.85
Tm 0.37 0.67 0.66 0.45 0.36 0.46 1
Yb 2.69 4.45 4.75 3.35 2.35 3.35 6.65
Lu 0.4 0.65 0.76 0.52 0.33 0.53 0.95
10'Ga Al 2.74 2.95 3.31 3.17 3.36 3 3.46

LREE 154.01 104.8 74.81 152.46 225.73 150.08 402.78
HREE 15.53 23.32 20.17 15.68 16.39 15.8 44.07
SREE 169. 54 128.12 94.98 168. 14 242.12 165.88 446.85

LH 9.92 4.49 3.71 9.72 17.47 9.5 9.14
La Yb y 10.53 3.83 3.88 8.86 10.37 8.77 10.09

SEu 0.8 0.08 0.18 0.22 0.64 0.22 0.09

Se 7.69 2.45 3.72 3.34 5.13 3.24 4.20
A% 54.4 1.81 1.89 1.41 33.2 1.61 2.19
Cr 2.06 1.32 0.51 0.2 1.43 0.2 0.33
Co 5.08 0.15 0.06 0.06 3.65 0.06 0.24
Ni 0.82 0.19 <0.00 <0.00 0.45 <0.00 <0.00

Cu 1.51 0.74 1.75 0.26 2.54 0.23 0.73

Zn 49.7 50.9 165 22.6 25.8 23.2 86.2

Ga 17.1 19.4 21.4 18.7 18.7 18.8 21.7

Ba 1071 12.7 8.81 101 1290 100 65.6

Rb 119 224 161 296 210 296 210

Sr 389 8.03 5.38 11.8 231 11.9 10.6
Y 23.4 41.9 42.8 27.2 24.1 28.1 65.4
Zr 184 138 249 170 214 163 385

Nb 11.1 30 24.5 27 16.4 27.2 40.4

Cs 1.82 1.47 1.04 1.67 14.9 1.66 2.49

Hf 5.24 5.89 7.82 6.48 6.01 6.23 11.8

Ta 0.97 2.11 1.43 1.75 1.33 1.78 2.59

Pb 24.7 32.1 14.7 38.1 29.7 38.2 36.7

Th 16.1 20.3 16.4 40.5 21.1 36.8 29.3

U 3.6 3.42 3 8.25 4.32 7.89 5.81

A CNK=72 ALO; 2 CaO+NapO+K,0 ALK SI DI AKI
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Table 2 Comparison of major and trace element content of the granites in Taimushan area with that of the neighboring

granites and the mean value of the granites in the world

7 3 4 9 A 148 M 17 I 991 S 578
SiO, 77.89 77.13 77.29 76.84 73.01 67.24 69.17 70.27
TiO, 0.13 0.12 0.13 0.11 0.26 0.49 0.43 0.48
ALO; 11.67 12.49 12.26 12.04 18.4 15.18 14.33 14.1
TFeO 0.95 0.72 4.53 1.35 3.59 5.33 3.91 0.56
MnO 0.06 0.05 0.06 0.05 0.06 0.11 0.07 0.06
MgO 0.07 0.07 0.06 0.09 0.2 1.73 1.42 1.42
CaO 0.25 0.79 0.66 0.39 0.75 4.27 3.2 2.07
Na,O 4.11 4.08 4.34 3.36 4.07 3.97 3.12 2.41
K,O 4.35 4.49 4.24 4.71 4.65 1.26 3.4 3.98
P,0Os 0 <0.01 <0.01 0.04 0.04 0.09 0.71 0.15
ALK 8.46 8.58 8.57 8.19
A CNK 0.98 0.96 0.95 1.1
AKI 0.98 0.93 0.96 0.88
Ga 19.38 17 19.75 23.62 24.6 15 16 17
Ba 378 35 7 80.66 352 263 538 468
Rb 216.6 242.67 246.5 502.67 169 18 151 217
Sr 95.4 1.67 4.25 18.64 48 282 247 120
Y 36.12 22.59 27.05 75.74 75 22 28 32
Zr 214.73 69.33 87 163.89 528 108 151 165
Nb 25.21 20.67 27.25 55.3 37 1.3 11 12
Th 25.81 35.83 36.1 59.15 23 1 18 18
18) 5.18 11.03 10.11 24.13 5 0.4 4 4
Pb 30.58 42.67 39 24 5 19 27
\% 13.78 4 3.75 6.61 6 72 60 56
Zn 60.52 34.33 42 120 56 49 62
SREE 202 150 130 259
10*Ga Al 3.14 2.54 2.98 3.7 3.75 1.87 2.28 2.25
LREE HREE 7.38 8.25 6.92 6.36
OEu 0.32 0.33 0.26 0.08
La Yb 9.06 8.53 5.97
Zr+Nb+Cet+Y 362 175 196 408 350
Rb Sr 18.41 188 73.5 3.52 0.97 0.28 0.46
Rb Ba 3.57 <7.37 <24.49 0.48 0.07 0.28 0.46
2000 2007 Whalen 1987
La Yb y 3.83~10.53
9.06
SEu 0.08~0.80 0.32 Sa

2002
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Table 3 LA-ICP-MS zircon U-Pb isotope analytical results of K-feldspar granite TM09

U-Pb

in Taimushan area

wp 10*6 21J7Pb Z(D(;Pb 2[)7Pb 235U 2[)()Pb ZSSU +16 Ma
Th U
ZSZTh 238U +16 + 16 +16 2[)7l)b Z(IGI)b 207[)b 235U ZUGI)b 238U
TMO09-1 151824 1400.68 1.08 0.04999 139 0.10204 291 0.01481 12 194 52 99 3 95 2.1
TM09-2  435.81 237.81  1.83 0.05314 405 0.11250 809 0.01536 25 335 134 108 7 98 3.0
TM09-4  1300.34 935.97 1.39 0.04938 158 0.10080 320 0.01481 13 166 58 98 3 95 6.0
TM09-5  248.46  136.2  1.82 0.05390 569 0.11433 1287 0.01538 35 367213 110 12 98 3.0
TM097  637.22  368.24  1.73  0.04840 222 0.0927 437  0.01488 15 119 82 9 4 95 2.1
TM09-8  948.55 57916 1.64  0.05388 221  0.11364 446  0.01530 15 366 70 109 4 98 3.0
TM09-9  644.43 73754 0.87 0.00032 223 0.12516 444  0.01505 13 61562 120 4 9 6.0
TMO9-11 2472.38  749.34 3.3 0.05168 241 0.10879 525  0.01527 19 271 88 105 5 98 6.0
TM9-12 260.55  238.2  1.09  0.05330 460  0.11242 955  0.01530 24 341 198 108 9 98 2.4
TM09-13 2634.17  956.96  2.75  0.06340 6340 0.12666 591 0.01449 15 722 82 121 5 93 6.0
TM09-14  2098.92 2302.29 0.91 0.05518 135 0.11905 276 0.01564 11 420 39 114 3 100 2.7
TM09-15  667.23  448.38  1.49 0.08503 421 0.18227 829 0.01554 20 1316 68 170 7 99 3.0
TM09-16  519.8  448.78  1.16 0.07784 514 0.15609 902  0.01454 34 1143 78 147 8 93 2.4
lo 0.04999 139 0.049 99+0.001 39
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