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Isotopic age of zircon of the Dongshan metamorphic rocks in Fujian Province
and its geological significance

HUANG Chang—huang

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

Abstract: LA—ICP—MS zircon U—Pb dating was carried out for Dongshan metamorphic rocks in Fujian Province. Their ages
obtained are 176.8 Ma, 203 Ma, 230 Ma,1320 Ma and 1810 Ma respectively, Among them, the 176.8 Ma is the age of magmatic
zircon in volcanic—sedimentary rocks, representing the formation age of the sedimentary rock; 203 Ma and 230 Ma represent Late
Triassic granitoids; 1320 Ma and 1810 Ma represent the metamorphic basement age of metamorphic rocks. The geochemical data
indicate that these metamorphic rocks have poor Si and high Al, Fe, K and are characterized by low Co, Ni, V content and high Ba,
Rb, Zr, Hf, U, Th, La values, exhibiting crust source features; relatively high REE content, slight enrichment of LREE, indistinct
fractionation between LREE and HREE, and weak negative Eu anomaly all indicate that sources of the metamorphic rocks might
have been mantle—crust and granitoids of I series. The Qingyingshan Formation seems to have been the early Jurassic product of the

marine—terrigenous facies at the rifting stage, accompanied by volcanism.
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Fig. 1 Simplified geological map showing the distribution of metamorphic rocks in the Dongshan area
1—-Qingyingshan Formation; 2—Early Cretaceous grainite; 3—Late Jurassic grainite; 4—Late Jurassic granodiorite; 5—Schistosity attitude;

6—Geological section; 7—Isotope analysis sample; 8—Rock analysis sample
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Fig. 2 Geological section of the early Jurassic Qinyingshan Formation (J,g) from Yanzi to Guodong in Dongshan area
1-Qingyingshan Formation; 2—Leptite; 3—Late Jurassic grainite; 4—Early Cretaceous grainite; 5—Graphite—bearing two—mica
quartz schist; 6—Sillimanite mica schist; Geological section; 7—Isotope analysis sample; 8—Rock analysis sample
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Table 1 Analytical whole—rock data for metamorphosed rocks and major parameters
( major elements: %; trace elements: 10°)

B PMO1-R22 PMOI-3  PMOI-5 PMOI-6  PMOI-7 D3059 e
wi SRESEE S RILE ih b abe BARRE—2NH K919 391976
S0, 60.62 6093 349 6617 6978 6436

TiO, 0.86 0.69 0.68 0.74 093 0.69

ALOs 2128 2018 2153 1901 13.77 17.74

FeO 0.65 042 124 09 0.82 0.83

Fes0s 311 425 292 441 5.26 5.54

Fe,0uT 383 472 43 541 617 6.46

FeOT 268 33 3.01 3.78 432 452

MnO 0.066 0023 017 0.07 0.196 0.129

MgO 102 0.66 091 065 134 105

Ca0 0.08 0.09 0.06 0.03 018 0.07

Na,O 0.39 032 04 021 022 028

K20 536 436 4389 401 136 418

P,0s 0.034 0.058 0032 0032 0.101 0.107

ek 5.89 6.43 3.39 3.32 5.76 4.12

HE 9943 99.96 9985 9965 998 99.68

al 55.53 5439 5645 5209 4243 4527

fin 2727 3033 2766 3492 5091 4168

c 038 042 0.29 015 101 032

alk 16.81 14.86 1560 1284 5.65 1272

Si 268.45 26549 28250 30770 36489 280.89

K 0.90 091 0.89 093 0.80 091

mg 24,69 1413 2083 12091 20.52 16.26

offin 0.01 001 0.01 0.00 0.02 001

Mo 151 4.04 146 0.67 0.92 2,59 15 13
Sn 5.99 5.26 611 462 172 3.87 2 17
Ag 0.02 0.037 0049 008 0.051 0202 0.07 0.08
Au 0.72 073 0.52 085 061 068 0.4 035
Co 77 58 923 111 10.79 2431 25 25
Ni 3032 225 237 3643 8518 6097 75 89
Zn 1315 7547 1452 1634 7629 226 70 94
Rb 2938 258.7 2954 218 1144 305 90 78
Sr 3503 36.53 3651 2884 2845 3319 375 480
Nb 23.58 169 2096 1915 19.88 183 20 19
cd 0.071 0.089 0051 0031 0.064 0376 02 02
Ba 9153 707.7 7432 5583 3282 593.6 425 390
Hf 783 6.16 6.68 568 2336 61 3 15
W 6.58 395 3.96 383 729 317 15 11
Pb 2794 257 2262 2408 12.15 2183 125 12
Bi 0.26 0.89 025 037 015 0.25 17 04
Th 15.54 18.15 1606 1464 1537 11.46 96 58
U 87 8.41 495 314 354 368 27 17
Cr 936 80.4 689 756 1159 734 100 110
v 100.9 1356 75.5 922 714 752 135 140
7 263 244 257 215 786 220 165 130
La 6176 66.77 3633 45.56 11.05 4413 30 39
Ce 110.4 119.9 5754 9149 2138 81.09 60 43
Pr 15.1 16.41 8.55 10.82 278 10.96 82 57
Nd 56.86 6278 3139 4034 10.57 4181 28 26
Sm 111 11.76 5.77 76 228 8.8 6 67
Eu 246 232 164 156 112 174 12 12
Gd 9 8.99 473 623 206 718 54 67
Tb 126 12 0.73 093 037 109 09 1
Dy 6.42 541 388 441 215 575 3 41
Ho 118 0.88 0.75 077 041 107 12 14
Er 3.76 238 225 234 127 33 23 27
Tm 0.57 031 033 034 018 0.46 43 3
Yb 414 209 223 224 125 311 03 27
Lu 0.67 033 0.36 036 02 048 05 08
Y 3297 2131 2061 2053 11.46 2814 39 24
TREE 317.66 32284 17709 23552 6853 238.82 1913 168.1
SEu 0.73 1.06 113 098 103 1.06
(La/Yb)x 10.06 21.54 1098 1371 596 957

Rb/Sr 839 7.08 8.09 7.56 402 919

1 : 8Eu = Eun/(Smy x Gdw)'?; T FAFR N 278 N EROR B R0 5 (8 s SHA R R M BLFE 4L,
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Fig. 4 Discrimination diagram for the original rocks of metamorphic rocks in Dongshan
A—-Plot of (ALOs+Ti0,)—(SiO,+K,0)— Y. (other composition). I —Quartz sandstone and quartz; Il — Ore—lacking quartz sandstone;

Il - Multi—component sandstone; IV —Feldspar sandstone; V — Calcareous sandstone; VI—Sedimentary regions after weak chemical differentiation,
a—Miscellaneous sandstone, b—Complex mineral powder sandstone; c—Muddy sandstone and continental mudstone in frigid zone and temperate
zone; VlI-Clay—rock in humid climate zone after strong chemical differentiation; IX —Carbonate iron—bearing clay and continental clay area;

X —Clay limestone ; XI-Silica clay limestone; Xll—Ferruginous quartzite (clay jasperite );B—Si—(ai+fm)—(c+alk)
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Fig.7 U—Pb age histograms of the detrital zircons from the Qingyingshan Formation (sample PM1—RZ2) (based on Table 2)
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Fig.8 Chondrite—normalized REE patterns of the zircons of Qingyingshan Foramtion (sample PM1—-RZ2,D3059) (chondrite—

normalized data after reference [14])
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