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Abstract: Western Shandong region is an important rare earth base in China. Four rare earth mines (deposits) have
been found and evaluated; namely, Xishan Extra Large Rare Earth Mine in Weishan County, the Zaozhuang
Xuecheng Guandi Temple rare earth mine, the medium Lanling Longbaoshan rare earth mine, and the
Zibo-Laiwu rare earth mine. The metallogenic series of rare earth deposits related to Late Yanshanian tectonic
magmatism are determined based on recent research. According to the tectonic and magmatic conditions on which
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the formation of rare earth deposits depends, the deposit series was formed in the Mesozoic era and continued
through the Late Yanshanian period. It is preliminarily divided into a rare earth ore forming subseries: a metallogenic
sub series related to tectonic magma and magmatic hydrothermal, with a metallogenic age of (110 + 4.2) — (134.9 =
1.8) Ma. Through an isotope study of Xishan rare earth ore and Hujiazhuang rare earth ore, *®Oy.gmow in the calcite
and ore body of Xishan rare earth ore was determined to be 8.2%0—9.1%o, 6°Cy.ppB is —=7.5%0 — —7.1%0, and the
ore-forming materials and alkaline magma may originate from the upper mantle. The C isotope of Hujiazhuang rare
earth bearing carbonatite shows mantle source characteristics, and the O isotope falls between the marine carbonatite
and the mantle carbonatite, showing the characteristics of marine carbonatite. Therefore, it is speculated that the
calcite mineral has undergone a late transformation into a secondary mineral, as a result of the water rock reaction of
the ore-forming hydrothermal solution and the wall rock. The source of the ore-forming materials of the two
minerals has mantle source characteristics, and the source of the ore-forming materials is similar. In accordance with
the metallogenic series theory, systematic prospecting work was conducted in the Xishan rare earth ore deposit with
the goal of finding the Mesozoic Chishan alkaline complex. One super-large rare earth deposit was discovered,
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confirming that the western Shandong region has suitable prospecting potential.

Key words: rare earth; metallogenic series; source of ore-forming materials; new breakthroughs
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Fig. 1 Regional geological map of Western Shandong (modified from JIN et al., 1999)
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Table 1 Metallogenic series of rare earth deposits in Western Shandong
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Fig. 2 Regional geological map of the Xishan area
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Table 2 Total analysis results/% of Xishan rare earth ore rock

FE bR Sio, Ca0 MgO AlLO; MnO Fe0; FeO  Cr,0; P05 TiO, K,0  NaO HTE
WSQH1 46.7 1021 1.30 11.1 0.33 2.9 258 <001 0.20 0.20 3.04 2.74 P
WSQH3 55.4 8.24 047 10.2 0.11 1.7 1.47  <0.01  0.03 0.07 2.03 2.74 -
WSQH5 55.3 525 0.51 11.6 0.20 2.7 234 <001 0.10 0.14 3.11 4.76 N
WSQH6 47.6 9.86  0.62 8.0 0.14 1.6 1.07 <001 0.11 0.13 0.34 3.43
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Fig. 3 Rare earth-bearing quartz barite carbonatite vein and microscopic photos, disseminated ore,
and microscopic photos in Xishan
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Table 3 Total analysis results /% of Hujiazhuang rare earth ore

FE b4 SiO;, CaO MgO Al,03 MnO Fe,03 FeO Cr,03 P,0s TiO, K,0 Na,O
P3QH1 8.05 34.97 12.49 0.53 0.05 / / <0.01 0.05 0.05 0.07 0.04
P4QH1 2.90 44.53 1.81 0.17 0.32 <001 <001 <001 <001 <001 <001 <001

x4 PREBLTNETEINERE/(x10°)
Table 4 Trace element analysis results /(x10~%) of Hujiazhuang rare earth ore

Hidns Vv Cr Co Ni Cu Zn Ga Rb Sr Zr Nb Ba Hf Ta

PAWL2 55.19 2.03 715 055 073 28478 29478 2680 694460 711.23 11603 1277025 6.21 6.70

PAWL5  70.00 3.10 6.34 116 1162 6411 28110 870 309648  579.02 16182 1746615 7.59 5.41

Figws W Pb Th u As Sb Se Mo Sn F cl Ag Au Hg

PAWL2 022 12885 266.38 1583 21.55 1.06 0.03 013 0.74 211351 32228 11491 168 35.86

PAWL5 467 3372 12144 2641 3541 2.41 013 012 041 192111 31881 5202 132 107.88

#=5 #B. AREHLIH C-ORRAMK
Table 5 C-O isotopic composition of Xishan and Hujiazhuang rare-earth deposits
5 [ETE T BuN W3 A 5"®*0v.smow! %o 0"Cv.ppe/%o SR ML A

XSTW1 T fi A ik T 8.2 -7.2

XSTW2 Ty i3 ik Iy fe A 8.4 -7.1

XSTW3 TS ik 5 A 8.4 =72

XSTW4 BRI K Fifefa 8.5 -7.3 ol
XSTWS5 oAl A ik J5 AT 8.7 -7.1

XSTW6 Ak i 8.6 -7.1

XSTW7 Bk A I A 8.6 -7.2

XSTW8 Bk E A Ji A 9.1 -7.5

HJZTW-1 TR & Ji A 21.60 -4.52

HJZTW-2 TRIR i 21.16 -7.83

HIZTW-3 IR FifRfa 21.25 -5.16 [IESES
HIZTW-4 vdicE=) FfRfa 20.78 —6.34

HJZTW-5 qlvEa) T A 21.76 -5.61
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