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Geochemical characteristics and geological significance of Early Paleozoic
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Abstract: Early Paleozoic basic dike swarms are widely distributed in North Daba Mountain of South Qinling Belt.
This paper reports zircon U-Pb age and whole-rock geochemistry for diabase dikes with the purpose of exploring
their petrogenesis and geological significance. The results indicate that the dykes were emplaced during the late pe-
riod of Early Silurian epoch (435 ~433 Ma). These diabases are characterized by low silica but high alkali and ti-
tanium content, exhibiting intraplate basalt geochemical characteristics with enrichment of light rare earth elements
(LREE) and incompatible trace elements Ba, Nb and Ta but depletion of Rb, K, and heavy rare earth elements
(HREE). The negative K and Rb anomalies indicate that amphibole or phlogopite was retained in the mantle
source. Partial melting modelling result suggests that diabases were formed by high degrees of partial melting of an
enriched spinel hornblendite source. In combination with geochemical characteristics and previous studies, the au-
thors hold that the North Daba Mountain experienced large-scale extension during Early Paleozoic, and the exten-
sion of lithosphere induced the partial melting of metasomatized lithospheric mantle with low melting point and
formed this alkaline magma belt.
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Fig. 1 Geographical location of the Qinling area, tectonic framework of the Qinling Orogenic Belt (a, modified after Dong
and Santosh, 2016) and the sketch geological map of North Daba Mountain (b, modified after No. 12 Geological Branch
Party of Regional Geological Surveying Party, Shaanxi Bureau of Geology, 1966®)
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Fig. 2 Crossed nicols microscopic photos of the diabases from North Daba Mountain
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Fig. 3 Zircon cathodoluminescene ( CL) images for the diabases from the North Daba Mountain (a, ¢) and zircon U-Pb
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Table 2 Major (wy/ %) and trace (w,/10 °) element concentrations of the diabases from North Daba Mountain

FE W5 GT-1-1 GT-1-2 GT-2-1 GT2-2 GT-5-2 GT-7-1 GT-7-1R GT-8-1 GT-8-2
Sio, 42.27 42.20 39.58 39.47 41.15 49.92 50. 14 42.98 42.97
TiO, 5.57 5.86 5.46 5.54 5.82 2.45 2.45 3.11 3.06
Al, O, 13.49 13.41 14. 34 14.29 11.55 15.69 15.79 13.36 13.16

Fe, 0,7 16.93 16.91 17.72 17.77 18.34 11.41 11.41 14.37 14.98
MnO 0.21 0.22 0.20 0.19 0.21 0.24 0.24 0.19 0.18
MgO 5.35 5.33 5.67 5.67 7.10 3.14 3.11 9.35 9.85
Ca0 9.83 9.66 10. 40 10.56 10.02 6.75 6.68 10.45 9.79
Na, 0 2.96 3.00 2.28 2.26 2.05 5.14 5.12 1.52 1.59
K,0 0.68 0.70 0.61 0.59 0.79 1.54 1.54 0.80 0.75
P, 0, 0.46 0.47 0.33 0.32 0.41 0.94 0.95 0.38 0.38
LOI 2.01 2.16 2.93 3.20 2.07 2.29 2.30 3.36 2.80

TOTAL 99.76 99.92 99.52 99.86 99.51 99.51 99.73 99.87 99.51
Mg* 42.4 2.3 2.7 42.6 47.4 39.1 38.8 60.3 60.5
Li 17.9 18.1 23.1 22.7 19.9 14.2 14.6 42.0 46.4
Be 0.94 0.95 0.63 0.62 0.89 2.12 2.12 0.97 0.92
Se 23.8 24.0 26.8 27.3 30.0 10.2 10.2 23.4 22.2

\% 459 461 534 532 578 122 122 323 319

Cr 4.10 4.02 3.36 3.38 51.40 2.39 2.30 219.00 216.00
Co 52.9 52.8 76.0 74.7 75.4 27.8 27.4 63.6 72.6
Ni 2.62 2.50 21.80 21.70 111.00 1.07 1.07 121.00 137.00
Cu 26.30 26.80 37.90 37.40 176. 00 8.12 7.98 44.90 43.30
Zn 140 140 118 115 243 151 151 128 131

Ga 22.6 22.6 22.4 22.2 20.6 26.8 27.0 20.3 19.9
Ge 1.43 1.42 1.40 1.38 1.51 1.59 1.61 1.39 1.35
Rb 14.3 14.4 12.0 11.9 28.1 35.7 35.3 36.1 37.3
Sr 727 730 757 754 657 347 347 1127 991

Y 23.4 23.3 17.5 17.6 23.5 44.0 43.9 23.1 23.3
Zr 148 150 107 113 133 313 316 162 165

Nb 30.1 30.4 19.8 19.8 21.4 49.0 48.6 24.4 24.3
Cs 0.87 0.88 1.05 1.04 2.68 1.75 1.74 5.76 7.14
Ba 281 282 375 376 691 481 479 260 223

La 22.0 21.7 15.6 15.4 22.3 49.6 49.3 22.5 22.9
Ce 49.3 48.7 35.4 34.9 49.8 110.0 110.0 49.7 50.5
Pr 6.59 6.53 4.75 4.70 6.63 14.40 14.40 6.50 6.59
Nd 29.7 29.5 21.7 21.5 29.7 61.9 62.1 28.6 29.1

Sm 6.80 6.75 5.04 5.02 6.62 12.80 12.80 6.38 6.41

Eu 2.61 2.59 2.02 2.03 2.31 4.42 4.40 2.23 2.21

Gd 6.63 6.60 5.01 4.95 6.45 12. 10 12. 10 6.21 6.22
Th 0.92 0.92 0.70 0.69 0.90 1.70 1.69 0.88 0.89
Dy 4.98 4.99 3.79 3.74 4.93 9.27 9.21 4.86 4.86
Ho 0.89 0.89 0.67 0.67 0.89 1.68 1.67 0.88 0.89
Er 2.22 2.22 1.67 1.66 2.24 4.28 4.29 2.27 2.28
Tm 0.28 0.29 0.22 0.21 0.30 0.56 0.56 0.30 0.30
Yb 1.64 1.64 1.22 1.23 1.72 3.31 3.32 1.76 1.76
Lu 0.23 0.23 0.17 0.17 0.24 0.47 0.46 0.25 0.25
Hf 3.84 3.88 2.89 2.98 3.53 7.34 7.38 4.10 4.20
Ta 2.08 2.11 1.34 1.33 1.47 3.10 3.08 1.59 1.60
Pb 2.48 2.41 8.28 8.28 9.31 10. 60 11.50 8.64 8.76
Th 1.83 1.86 1.23 1.34 2.23 4.93 4.92 2.27 2.38
U 0.42 0.44 0.30 0.36 0.52 1.21 1.20 0.57 0.60

S REE 134.9 133.5 98.0 96.9 135.1 286.6 285.8 133.3 135.1

(La/Yh) 9.6 9.5 9.2 9.0 9.3 10.8 10.7 9.1 9.3

(Th/Yb) 2.6 2.5 2.6 2.6 2.4 2.3 2.3 2.3 2.3

Eu/Eu” 1.19 1.19 1.23 1.25 1.08 1.09 1.08 1.08 1.07
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for the diabases from North Daba Mountain
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chondrite and primitive mantle data after Sun and McDonough (1989) and McDonough and Sun (1995 ) respectively
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