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Zircon U—PD isotopic geochronology of Tongao schist in Taiwan and its
geological significance

HUANG Changhuang

(Fujian Institute of Geological Survey, Fuzhou 350013, Fujian, China)

Abstract: Located in the eastern part of Taiwan, the Tongao schist belongs to the northeast part of Tailuko belt and is composed of
chlorite epidote schist, chlorite albite schist, mica quartz schist, quartz schist, and mica schist intercalated with graphite mica schist
layer. Based on geological survey in combination with petrologic as well as major and trace element analysis, the authors hold that
the original rocks were basalt, foidite or alkaline basalts and terrigenous clastic rocks. The rocks are mainly of alkaline series
characterized by low Ba, high Sr and Pb, generally low total rare earth, and REE distribution patterns with features of LREE
enrichment and no loss of europium. These features are similar to features of terrigenous rifting (magmatic) volcano—sedimentary
rock combination. Zircons can be divided into three types, i.e., euhedral or sharply angular, subangular, and rounded ones. LA—

ICP —MS U-Pb zircon ages have multiple peaks, in which there are four **Pb /*U ratios; the minimum value is (95+3)Ma,
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representing euhedral zircons or sharply angular zircons and indicating late Cretaceous volcanic activity; the remaining three values

are 118+2 Ma (Early Cretaceous), 160+5 Ma (Late Jurassic), and (250+3) Ma, Early Triassic), representing subangular and small

euhedral zircons and indicating the magma age of corresponding source rock; there are two *’Pb/**Pb surface peak ages, i.e., 1838+

41Ma and 2404+27Ma (Paleoproterozoic), representing rounded metamorphic zircons or magmatic zircon and indicating the age of

Paleoproterozoic metamorphic basement. The Tongao schist was formed during the late Cretaceous in the Eurasian continental

margin tectonic environment, being a product of volcanic—sedimentary activity.
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Fig.1 Simplified geological map (a) , tectonic map (b) and geological section (c) of Tongao, Taiwan
a:1—Quaternary ; 2—Suao Formation (slate and argillite) ; 3—Nansuao Formation (slate and altered sandstone interbedded with slate) ; 4—Graphite mica
schist and quartz—mica schist; chlorite schist; 5—Marble ; 6—Amphibolite ; 7—strike and dip of bedding plane; 8— Geological section ; 9—Isotope
analysis sample; 10— Rock analysis sample; 1 1—-Metamorphic argillaceous siltstone, 12—Slate, 13—Metamorphic muscovite quartz sandstone,
14—Carbonaceous mica schist, 15—Marble; 16—Siliceous rocks, 17—Epidote chlorite schist, 18—Muscovite albite schist, 19—Fault (F)

(a,c modified after Lin Chiiwen et al.,2009, b modified after Fujian Institute of Survey, 2015)
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Table 1 Analytical whole—rock data for Tongao schist and major parameters ( major elements: wt%, trace elements: 10~)

Fe 1 2 3 4 1 2 3 4
Si0, 39.43 37.01 43.87 49.02 Pr 5.62 443 9.39 535
TiO, 1.89 1.48 3.16 1.41 Nd 23.65 18.42 38.72 2149
ALO; 11.93 13.34 15.59 16.21 Sm 53 415 835 4381
FeO 5.78 5.92 9.32 6.68 Eu 1.75 1.42 274 1.7
Fe,05 3.54 320 332 0.99 Gd 49 4.08 7.29 456
MnO 0.29 0.22 0.37 0.26 Tb 0.77 0.62 1.1 0.73
MgO 6.09 5.56 9.02 5.55 Dy 3.39 279 473 342
Ca0 14.70 15.83 410 6.44 Ho 0.69 0.59 09 0.74
Na,O 322 338 0.89 1.52 Er 1.77 1.53 223 1.93
K,0 0.63 0.46 3.66 285 Tm 022 02 0.27 0.27
P,0s 0.29 021 0.37 0.26 Yb 1.43 13 1.64 1.78
CO, 9.16 10.08 1.03 438 Lu 0.17 0.16 0.16 021
SO; 0.03 0.013 0.012 0.014 Y 20.7 17.8 23.1 213
o= 212 2307 4.028 3.036 AR 1.34 13 1.6 1.48
Juss 99.65 99.62 99.65 99.61 SI 316 30 344 316
Mo 0.81 0.17 0.18 0.40 FL 20.8 19.5 526 404
Sn 1.77 0.99 1.86 257 A/CNK 0.36 0.38 121 0.94
Ag 023 0.10 0.10 0.09 Na,0+K,0 3.85 3.84 455 437
Au 48.62 0.86 0.88 133 K,O/Na,0O 0.2 0.14 411 1.88
Co 50.19 48.02 63.78 3532 p 461 6.73 465 10.42
Ni 178.20 111.80 101.20 73.68 > LREE/
Zn 111.00 96.67 224.70 113.80 S HREE 397 373 32 385
Rb 17.44 17.54 67.53 78.92 = REE 101.2 795 173.9 99.7
Sr 495.00 325.60 108.70 432.60 (La/Yb)y 11.04 9.46 14.7 9.29
Nb 25.18 18.77 32,65 16.89 5 Eu 1.03 1.04 1.05 1.09
Cd 0.46 0.24 035 0.59 Rb/Sr 0.04 0.05 0.62 0.18
Ba 247.80 67.97 593.80 1172.00 Th/U 385 347 11.47 6.37
Hf 5.15 3.74 6.41 3.86 Ba/Sr 05 021 5.46 271
W 0.61 045 0.67 1.82 Q 0.00 0.00 0.00 420
Pb 24.72 14.36 13.04 20.65 C 0.00 0.00 3.84 0.00
Bi 0.67 0.39 0.11 0.32 Or 424 0.00 23.09 18.47
Th 273 2.05 3.67 5.03 Ab 1.30 0.00 8.04 14.11
U 0.71 0.59 0.32 0.79 An 18.49 2294 19.13 31.79
Cr 264.2 261.7 163.2 137.9 Lc 0.00 246 0.00 0.00
\Y% 140.5 160.1 2593 166.6 Ne 16.11 17.89 0.00 0.00
Zr 156.3 116.4 237.2 149.4 Di 4821 38.67 0.00 1.13
La 2201 17.15 33.62 23.06 Hy 0.00 0.00 30.70 25.14
Ce 42.85 33.88 81.08 4325 ol 0.00 323 274 0.00
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