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A o0 R R B WoR (R 2) . K 25
mnH1 SiuBa., Sr.Fe & & 8 &, St & & 4 (0.00 ~
2 816.57) X 10", S {H } 1 023.63X 10 ,Ba & it
41(0.00~211.34) X 107, - {H K 39.52 <107, Sr
B (31.63~272.10) X 107, - {E K 90.28 X
10°,Fe & K (252.74~674.18) X 10°, ¥ {H N
395.64 X 107 ; Ho A 7% & 56 F W1 Mo, Sn. Sb Y % &t
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1 REUEFETYEFIRSTEIE B %
FE i 5 F Ca it a1
BP07 - 01| 49.680 50.039 99.719
BP07 - 02 | 49.984 50.545 | 100.529
BP07 - 03| 49.528 50.676 | 100.204
BP07 - 04 | 49.543 50.932 | 100.475

BP08 - 01 50.218 49.951 100.169 B
BP08 - 02| 49.941 50.462 100.403
BP08 -03| 50.213 50.460 100.673
BP08 -04 | 50.129 50.507 100.636
BP15 - 01 50.436 50.342 100.778
BP15-02| 50.360 50.378 100.738
BP15-03| 50.471 50.393 100.864 ST R 505
BP15-04| 49.906 50.632 100.538
BP24 -01] 49.900 50.635 100.535
BP24 -02| 50.034 49.849 99.883
BP24 -03 | 49.720 50.996 100.716
BP24 -04 | 50.544 50.279 100.823
BP25 - 01 49.759 50.357 100.116
BP25-02| 49.723 50.484 100.207
BP25-03| 49.189 50.032 99.221
MEERE L

BP26 - 01 49.111 50.706 99.817
BP26 -02 | 49.609 51.041 100.650
BP26 -03 | 49.579 50.685 100.264
BP26 -04 | 49.553 50.990 100.543
BP27 - 01 50.205 50.513 100.718
BP27 -02 | 49.503 50.742 100.245
BP27 -03 | 49.765 50.701 100.466
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IR Eu & i 5 % (SEu=10.09~0.18, F 21l N
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+ IC R L 43 8 = R Y A R (& Sh) BB i
BIAY Eu JGR IEF % (SEu=0.17~0.46, F- ¥ {H N
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K2 REMEEAT LA-ICP-MSHETESHER B, X10°
44y BP07 -001 BP07 - 002 BP0O7 - 003 BP07 — 004 BP15 - 001 BP15 - 002 BP15 - 003 BP15 - 004 BP24 — 001 BP24 — 002 BP24 - 004
Li 0.18 0.00 0.12 0.40 0.34 0.00 0.00 0.00 0.97 0.09 0.00
Be 4.28 3.33 5.30 2.50 0.89 0.44 0.53 0.91 0.00 2.22 0.00
B 2.06 2.96 1.69 6.13 0.66 0.00 0.47 0.63 6.42 0.00 7.04
Na 62.98 98.60 173.90 90.49 21.00 22.06 39.66 54.58 0.00 53.92 0.00
Mg 6.92 33.15 11.51 24.68 7.81 3.43 3.23 7.07 2.80 2.90 3.23
Al 18.81 98.37 36.75 71.88 2.27 2.25 7.76 3.19 0.00 3.04 4.65
Si 1044.44 1099.61 1602.69 2670.68 0.00 44.96 178.95 323.10 1478.96 0.00 2816.57
P 22.04 24.38 32.22 42.28 21.43 0.00 31.81 0.00 0.00 41.79 80.46
K 16.85 88.75 32.29 28.01 0.77 2.43 0.00 5.68 0.00 12.10 30.53
Sc 0.44 0.58 0.29 0.40 0.00 0.11 0.01 0.03 0.72 1.51 0.25
Ti 0.99 3.56 0.54 1.29 0.00 0.16 0.00 12.15 4.96 0.00 0.00
\% 0.00 0.01 0.00 0.08 0.01 0.00 0.04 0.00 0.68 0.09 0.00
Cr 5.10 8.58 8.71 13.88 9.01 15.86 0.25 75.21 31.93 12.83 32.36
Mn 0.07 1.10 0.42 0.73 1.55 0.14 0.00 0.06 0.00 2.36 0.00
Fe 308.01 414.45 443.68 421.25 275.63 252.74 366.08 674.18 298.84 559.71 337.47
Co 0.08 0.23 0.10 0.00 0.63 30.50 0.18 0.26 0.57 0.00 0.00
Ni 1.25 1.14 0.82 2.36 0.30 0.91 0.98 4.84 3.72 0.64 4,04
Cu 0.38 1.74 1.14 0.89 2.29 2.65 9.30 4.72 0.00 6.62 0.00
Zn 0.11 1.51 0.00 0.23 4.37 0.64 5.30 66.83 3.30 6.99 0.75
Ga 0.05 0.37 0.10 0.07 0.04 0.00 0.00 0.00 0.00 0.10 0.00
Ge 0.41 0.10 0.09 0.00 0.00 0.00 0.00 0.00 1.03 0.68 0.00
As 0.22 0.31 0.30 0.00 0.00 0.55 0.16 1.74 0.00 0.48 0.00
Se 0.66 0.39 0.00 0.93 0.69 0.00 0.00 0.90 1.85 4.54 12.71
Rb 0.06 0.11 0.10 0.12 0.00 2.00 0.31 0.00 0.00 0.00 0.37
Sr 32.57 42.51 44.92 44.90 40.20 31.63 33.79 56.52 272.10 185.21 208.73
Y 17.34 21.81 12.24 19.09 0.78 0.84 0.82 1.27 1.11 0.87 0.49
Zr 0.95 3.62 0.87 1.51 0.07 0.14 0.08 0.97 0.00 0.00 0.00
Nb 0.02 0.12 0.05 0.06 0.00 0.00 0.00 0.00 0.05 0.00 0.00
Mo 0.05 0.15 0.08 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sn 0.12 0.29 0.66 0.31 0.21 0.08 0.08 0.09 0.00 0.00 0.00
Sb 0.00 0.02 0.02 0.01 0.11 0.01 0.00 0.32 0.00 0.72 0.19
Cs 0.02 0.02 0.00 0.04 0.01 0.00 0.02 0.00 0.03 0.00 0.00
Ba 41.60 211.34 54.69 115.39 0.48 9.63 0.39 1.06 0.00 0.00 0.19
La 5.00 6.26 6.09 5.30 2.89 2.56 2.61 4.87 28.77 23.71 22.74
Ce 10.89 12.00 10.88 12.00 4.94 2.00 3.57 3.95 46.74 29.63 24.47
Pr 1.04 1.37 1.07 1.12 0.51 0.31 0.27 0.40 3.77 2.74 2.35
Nd 4.09 5.10 4.36 5.73 0.81 0.83 1.58 2.04 10.69 6.50 5.88
Sm 0.65 1.18 0.68 0.59 0.15 0.05 0.09 0.24 0.39 0.59 0.26
Eu 0.10 0.12 0.15 0.09 0.02 0.04 0.06 0.10 0.22 0.31 0.12
Gd 0.87 0.75 0.56 0.83 0.00 0.14 0.19 0.22 0.47 0.38 0.41
Th 0.09 0.13 0.09 0.15 0.01 0.01 0.01 0.00 0.08 0.11 0.01
Dy 0.71 0.73 0.75 0.81 0.04 0.00 0.05 0.04 0.20 0.13 0.11
Ho 0.19 0.25 0.18 0.29 0.01 0.00 0.02 0.00 0.02 0.02 0.03
Er 0.53 0.66 0.67 0.76 0.01 0.02 0.08 0.02 0.05 0.03 0.00
Tm 0.09 0.15 0.11 0.14 0.00 0.01 0.00 0.00 0.00 0.00 0.03
Yhb 0.81 1.12 0.80 1.25 0.01 0.00 0.03 0.06 0.00 0.04 0.12
Lu 0.11 0.21 0.13 0.24 0.00 0.00 0.01 0.00 0.06 0.00 0.00
Hf 0.02 0.09 0.02 0.02 0.02 0.00 0.00 0.04 0.00 0.00 0.00
Ta 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00
W 0.23 0.28 0.36 0.49 0.00 0.00 0.00 0.03 0.08 0.00 0.00
Tl 0.01 0.00 0.00 0.02 0.00 0.00 0.12 0.00 0.00 0.05 0.00
Bi 0.00 0.01 0.00 0.01 0.01 0.00 0.01 0.08 0.01 0.00 0.00
Pb 0.65 2.48 0.64 4.92 0.03 0.08 0.05 0.16 0.00 0.04 0.15
Th 0.05 0.11 0.10 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00
U 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.23 0.13 0.07
> REE 25.18 30.04 26.51 29.30 9.41 5.96 8.56 11.95 91.44 64.18 56.53
LREE 21.77 26.03 23.22 24.83 9.32 5.79 8.17 11.60 90.57 63.47 55.82
HREE 3.41 4.01 3.29 4.47 0.08 0.17 0.39 0.35 0.87 0.72 0.71
LREE/HREE 6.38 6.49 7.05 5.55 109.87 33.49 21.08 33.40 104.32 88.70 78.24
3Ce 0.28 0.24 0.24 0.29 0.23 0.12 0.21 0.13 0.24 0.19 0.17
SEu 0.10 0.09 0.18 0.10 0.17 0.34 0.31 0.32 0.39 0.46 0.27
Lan/Ybn 4.43 4.00 5.47 3.03 158.38 0.00 58.70 63.19 0.00 385.51 138.39
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Study on Gemmological Mineralogical Characteristics of

Typical Fluorite Deposits in Shandong Province

SONG Xiaomei', WANG Xiaoyu*, ZUO Xiaomin', ZHANG Zhen', ZHANG Baotao’, GUO Wei*, LIU
Sen’, GE Ruichen®
(1. Shandong Provincial Museum of Geology, Shandong Ji'nan 250299, China; 2. Shandong Zhengyuan

Geological Exploration Institute of China Metallurgical Geology Bureau, Shandong Jinan 250014, China)

Abstract: As an important strategic mineral resource in China, the fluorite is widely used in industry, met-

allurgy, glass and ceramics. The fluorite is favored by mineral collectors because of its colorful color, re-

markable fluorescence characteristics and good crystallization habit. Currently, gemological and mineralog-
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ical characteristics of typical fluorite deposits in Penglai Jushangou in Yantai city, Tancheng Fangzhuang in
Linyi city and Pingdu Sanhe Mountain in Qingdao city in Shandong province have not been systematically
studied. Through hand sample observation, conventional gemological experiments, laser micro — Raman
spectroscopy, electron probe microanalysis, as well as in—situ LA—ICP— MS trace element analysis, bas-
ic properties, textures, spectral characteristics, ore—forming fluid source and formation environments of
typical fluorite in Shandong province have been characterized in detail. It is showed that two dominant

1

types of Raman spectra of fluorite can be identified: Type I , with the peak value at 322 cm ', while as

', there present 5 groups of spectral bands in the range

for Type Il . except for the typical peak of 322 cm™
of 800~3000cm ', Tt is related to the peak of rare earth elements. The trace element geochemistry reveals
that rare earth elements patterns of fluorite in Pingdu Sanhe Mountain in Qingdao city is flat type, with
typical negative Eu anomaly and high crystallization under reducing environment. The ore—forming fluids
are mainly derived from atmospheric precipitation. While the fluorite in Tancheng Fangzhuang in Linyi city
and Penglai Jushangou in Yantai city show positive Eu anomaly, with low crystallization temperature and
oxidation environment. The former ore—forming fluids are mixed fluids of seawater and atmospheric pre-
cipitation, while the latter is mainly derived from seawater.

Key words: Fluorite; gemmological and mineralogical characteristics; Laser Raman spectrum; trace ele-

ments geochemistry; Shandong province
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