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Abstract: The petrogenesis and tectonic environment of olivine basaltic porphyrites were judged according to their geochemical
characteristics in Tashan area of Xuzhou. Then the exploration prospect of diamond was discussed. The result shows that they are
plotted in the intraplate tholeiitic series and are slightly enriched in LREE. They were formed by partial melting of the enriched
mantle of the garnet facies through varying degrees of partial melting in the intraplate extensional tectonic background. Besides, there
was a certain degree of plagioclase intergranular effect in the process of magma crystallization. The particle diamond it contains is
similar to that of the Lanling area in Anhui, which shows the characteristics of the early growth of diamond. The origin should be the
capture of the mantle source. In terms of geochemical characteristics, they are obvious different from the kimberlite. They had
characteristics of basaltic magma in the extensional period of Paleogene and did not have the conditions to carry a large number of
deep source inclusions. Therefore, it was unfavorable to form a primary diamond deposit.
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Fig. 2 Microscopic features of magmatic rocks in Tashan area of Xuzhou
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Table 1 Main element data of olivine basaltic porphyrite in the study area .
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267ga) 26752 267 H ZRE H
SiO, 44.63 44.38 47.09 49.5 45.67 41.46 42.99 48.38 48.28 46.6 44.72 49.21
ALO; 14.65 16.15 15.53 14.87 16.57 15.41 21.17 17.5 15.62 16.8 15.69 14.47
TiO, 2.06 2.03 1.4 1.83 2.11 1.78 2.19 2.16 1.22 2.24 2.21 1.42
Fe,0; 4.71 8.66 8.41 5.54 9.35 4.18 16.01 7.82 6.9 7.73 5.9 7.64
FeO 5.92 233 4.18 5.84 1.94 3.25 0.72 3.42 5.75 2.44 6.17 3.81
CaO 11.45 10.01 11.54 8.03 8.7 14.77 2.08 6.05 9.47 9.81 7.5 9.06
MgO 6.87 2.6 3.97 6.09 331 1.98 3.14 3.19 5.02 3.06 5.56 6.24
KO 2.08 3.06 0.26 1.4 2.65 1.6 0.55 3.6 0.54 2.93 3.26 1.04
Na,O 2.87 2.56 2.74 3.05 2.33 2.85 0.21 3.09 3 2.86 2.68 2.97
MnO 0.18 0.15 0.18 0.12 0.13 0.14 0.2 0.17 0.16 0.15 0.16 0.15
P,Os 0.47 0.8 0.16 0.4 0.81 0.43 0.31 0.86 0.2 0.68 0.72 0.17
TN 3.8 7.01 4.4 3.17 6.18 11.98 10.27 3.52 3.66 4.54 5.24 3.66
Bt 99.69 99.76 99.85 99.84 99.76 99.83 99.84 99.77 99.82 99.7 99.81 99.86
AT 4.95 5.62 3.00 4.45 4.98 4.45 0.76 6.69 3.54 5.79 5.94 4.01
Mg’ 64.63 23.66 31.53 53.51 29.32 26.65 18.77 28.38 39.68 30.09 46.06 54.5
DI 31.55 40.28 27.47 36.64 38.26 30.72 33.83 49.38 30.94 41.98 42.41 334
SI 30.72 13.87 20.76 27.95 17.38 14.46 16.15 15.34 23.96 16.42 23.72 29.24
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Table 2 Trace element data of olivine basaltic porphyrite
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5 H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 H11 Hi2
s SRl RE AL RRL L B SERE Sl KRl SRl SERH S
ar R e mmx ommx mmE O g mmx o c ok BRERER AR
e MEE e ame mme MEE ol DT MK MM R MEX
Li 13.3 25.7 9.39 15.7 19 16.1 32.8 26.4 10.6 14.8 26.3 9.31
Be 2.49 2.68 0.64 1.14 2.66 1.15 1.43 32 0.61 2.73 2.34 0.54
Sc 30.8 13.4 19.5 17.1 12.7 18 20.1 11.3 21 17 11.3 17.8
Vv 152 118 179 166 112 174 150 106 183 170 95.1 172
Cr 248 74.5 160 149 29.9 108 144 20.2 121 119 26 99.7
Co 48.4 323 41.7 48.1 34.8 35.6 59.4 29.8 42 41.2 33.6 36.4
Ni 163 65.3 144 120 42.5 111 162 34.9 134 97.2 37.2 111
Cu 97.8 62.9 98 91.8 43.5 75.2 92 36.9 104 51.8 39.6 90.2
n 80 101 116 125 109 122 130 100 113 102 94.3 99.2
Rb 17.4 50.7 24.7 24.6 38.1 23.8 28.9 473 8.9 37.7 43.8 233
Sr 850 882 288 411 690 578 47.6 935 331 907 715 241
Zr 211 289 99.5 140 328 165 141 334 83.2 277 258 94.2
Nb 42.4 52.3 9.26 28.4 57.5 30.9 24.2 59.1 8.46 58.3 59.2 8.9
Ba 455 722 221 342 856 321 307 563 429 758 429 209
Hf 4.87 6.35 2.21 3.73 7.14 4.03 3.77 7.46 2.23 6.03 5.87 2.11
Ta 3.19 3.67 0.5 1.56 4.06 1.66 1.39 4.37 0.46 3.44 3.41 0.49
Pb 4.58 4.27 1.63 3.45 4.03 1.83 7.02 4.83 1.79 5.19 3.49 4.17
Bi 0.05 0.01 0.001 0.02 0.01 0.01 0.11 0.02 0.01 0.02 0.002 0.01
Th 6.89 5.45 1.12 2.33 5.39 2.41 4.06 6.18 0.85 7.09 4.05 0.89
U 1.47 1.49 0.16 0.6 1.17 0.65 0.91 1.63 0.18 1.56 1.14 0.16
La 39.8 47.7 11.4 25 39.9 24.6 30.4 439 14.4 452 40.7 10
Ce 67.9 70.6 24.4 39.2 75 39.5 41.6 79.1 30.9 79.4 61.3 21.3
Pr 9.07 8.21 2.45 4.94 8.79 4.81 6 9.58 3.12 9.15 7.35 2.23
Nd 34.9 333 11.2 21.1 34.6 20.8 25.7 37.8 14 35.1 29.9 10.6
Sm 6.65 6.44 2.94 4.86 6.87 4.62 5.64 72 3.45 6.48 5.87 2.84
Eu 2.19 2.23 1.06 1.67 2.4 1.67 1.78 2.33 1.24 2.1 1.98 1.03
Gd 6.05 5.76 2.96 4.58 6.18 4.59 53 6.72 3.36 6.02 5.52 2.92
Tb 0.98 0.95 0.6 0.83 1.02 0.78 0.95 1.01 0.67 0.92 0.9 0.6
Dy 5.21 5.09 3.75 4.86 5.6 4.42 5.47 5.44 4.22 4.79 4.88 3.66
Ho 1.02 0.99 0.72 091 1.07 0.85 1.02 1.02 0.84 0.93 0.95 0.72
Er 2.74 2.71 1.89 2.38 2.93 217 2.82 2.89 2.32 2.52 2.52 1.92
Tm 0.47 0.4 0.29 0.35 0.43 0.32 0.41 0.42 0.36 0.38 0.38 0.28
Yb 2.72 2.5 1.72 2.11 2.76 1.89 2.53 2.61 2.18 2.3 2.36 1.67
Lu 0.6 0.4 0.27 0.32 0.44 0.29 0.38 043 0.36 0.36 0.37 0.26
Y 24.4 29.6 21.9 26.9 33.1 23.1 30.2 32 259 28.4 28.4 21.3
SREE 180.3 187.28 65.65 113.11 187.99 111.31 130 200.45 81.42 195.65 164.98 60.03
LREE 160.51 168.48 53.45 96.77 167.56 96 111.12 179.91 67.11 177.43 147.1 48
HREE 19.79 18.8 12.2 16.34 20.43 15.31 18.88 20.54 14.31 18.22 17.88 12.03
LREE/HREE  8.11 896 438 592 820 627 580 876 469 974 823  3.99
Lay/Yby 8.69 11.33 3.94 7.03 8.58 7.73 7.13 9.99 3.92 11.67 10.24 3.56

SEu 1.14 1.20 1.20 1.17 1.21 1.21 1.08 1.11 1.21 1.11 1.15 1.19
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Fig. 6 Harker diagrams of main element in olivine basaltic porphyrite
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Fig. 7 Correlation between incompatible elements and La of olivine basaltic porphyrite
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Table 3 Incompatible elements ratio of olivine basaltic porphyrite and main chemical storage

JLEWE E~MORB PM  N~MORB CC  HIMU~OIB EMI~OIB EMII~OIB L e
LA Y I
Zr/Nb 8.57 14.80  30.00 16.20 5.5~27 3.5~13.1 4.4~7.8 4.36~10.75 6.52
La/Nb 0.75 0.94 1.07 220  0.64~0.82  0.78~1.32  0.79~1.19 0.69~1.7 0.98
Ba/Nb 8.97 9.00 4.30 5400  4.70~6.90  9.1~23.4  6.4~13.4 7.25~23.87 13.79
Ba/Th 7220 77.00  60.00 12400  39~85 80~204 57~105  66.04~234.83  131.73
Rb/Nb 0.74 0.91 0.36 470  03~043  0.69~1.23  0.58~0.87 0.41~2.67 1.12
K/Nb 23930  323.00 296.00 1341.00  66~187 207~523  203~378  94.34~485.03  225.68
Th/Nb 0.12 0.12 0.07 0.44  0.07~0.12  0.09~0.13  0.1~0.17 0.07~0.17 0.11
Th/La 0.16 0.13 0.07 0.20 0.16~10  0.09~0.15  0.11~0.18 0.06~0.17 0.12
Ba/La 11.90 9.60 4.00 2500  62~936  11.3~19.1  7.3~13.5 10.10~21.45 15.02

HBHEES % R [13-15]; E-MORB— & SR VE Pl 20 RUA s PM—JEUR IS ; N-MORB—5 it Bl i v
LA s CC— KB HIFE ; HIMU—OIB— U/Pb {H bl — 15 Z 3 EM T —OIB— 1 B AR ML — 7 1 L ik

A5 EM T —OIB— 11 B 5 A — i X ik
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