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Abstract: Zhangcuo fluorite deposit is one of the typical fluorite deposits in Shaowu area, Fujian Province.
The fluorite ore body occurs in the fault structure of Late Jurassic porphyry (little porphyry) medium-fine grain
(fine grain) syenogranite, and the occurrence of the ore body is strictly controlled by the fault. In this study, trace
elements and rare earth elements (REE) in fluorite ore and surrounding rock were systematically analyzed.
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The results of trace element analysis showed that the depletion of high field strength elements Nb and Zr and

large ion lithophile elements Sr and Ba, and enrichment of high field strength elements U, Hf, Ti and large ion

lithophile elements Rb. The REE distribution curves of fluorite and surrounding rock have similar synchronization,

therefore it is considered that the sources of ore-forming materials of fluorite in the study area are the same and

the provenance is similar. The results revealed that the REE distribution pattern of fluorite ore is a right-leaning
LREE enrichment type, with an evident “V” shape in Eu, negative Eu anomaly and weak Positive Ce anomaly,
indicating that the ore was formed in a reductive environment. The Th/Ca-Th/La diagram shows that the fluorite

deposit is hydrothermal filled type. Comprehensive analysis shows that F and Ca are mainly derived from leaching
and extraction of surrounding rock by hydrothermal solution, and the ore-forming hydrothermal solution is primarily

derived from meteoric water.

Key words: fluorite ore; trace and rare earth elements; geochemical; material source; Zhangcuo, Shaowu
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Fig. 1 Geological sketch of Zhangcuo, Shaowu area, Fujian Province

117°30'00"
T

27°01'14"
27°01'14"

! <

l [ITE:E g o RGP RN N 1R
m Quaternary Jtl fﬁshan Formation Xig%eng Formation Middle Proterozoic Taiyuan gneiss | Dajinshan Formation

L
117°30'00"

LRk e ok 2 1 AE B4 25 1 B R AL B G K
III villages and towns - Late Jurassic granite - Silurian gramte

E2 EBRKEMXEHEERE

Fig. 2 Fault structure map of Zhangcuo, Shaowu area

III ﬂuome deposnt E fault structure

27°00"



B E - 84

396 Mo Bk

S+ =%

EE ¢

22 AR
W ARR EE W AR AR-EARL, T A
Yhaif, FERERSGE . BE, KaywEER
a¥, A, KA, WETYRASE.. ZifA .
%Mﬁﬁ%oﬁﬁﬁﬁﬁzﬁgwﬁé
it F L eIE-F AR RDREE ), KR
HIE4h W WAk s EERECEYUR . AR
BRIRAG 1 (8] 3)
23 BEAEMWET
il o HA AU eE AL . Ao Bk e Rl
slefife. seasate. me HASE(A 4, Kl 5), ki
. Bt S av R E N EY], AR RS

TBOLA AR RE R . A S
3 MHEMRBEHH

AR AL ZK1102 B L7500 12 R, (4G
7R K5 R IE R AR K A A (B 6). 1 e R A
FIAE S 20k N TR /N IR, R B0 % P ARt AR
AR A TR ES, e pEES 2 200 H LR 28
AR, SRIEHATIER TR TR L oe R ik, A
st 00 A2 7 R0 o S e K e S8 B, A A
TR A B T BB, R R BR A nx1073~nx107,
For il 12 22 /N T 10% ., 4% SR Boynton(1984)4fE7£ 1
BRI AT REE B 4E A i L oCc R bR AL M -

3 KEEAERLCRRGHEREAY AA). AITRREAY A(B)
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Fig. 4 Alteration photos of fluorite and surrounding rock of Zhangcuo fluorite deposit
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Fig. 5 Zhangcuo fluorite micrograph
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Table 1 Trace element composition /(x107°) of fluorite and surrounding rock mass in Zhangcuo, Shaowu area, Fujian

FEfh = H18 H26 H35 H45 H51 H73 H43 H86 H62 H42 H80 H83

Hmg fEiRE KA KA Gigal wiKE XA WA WA WA WA WA el
Li 227.00 111.00 70.90 67.20 30.20 141.00  129.20 451 31.88 66.03 11.68 111.15
Be 3.85 3.65 3.32 2.02 3.42 3.38 1.44 0.06 0.24 0.44 0.19 0.72
Cr 15.80 4.90 7.99 7.81 17.30 4.63 7.61 1.17 2.96 2.59 1.76 2.69
Mn 723.00 994.00 577.00  364.00 943.00 542.00 192.20 6.12 12.68 5.87 10.68 5.57
Co 2.93 3.87 3.30 1.84 3.52 2.53 2.07 1.90 1.86 1.41 1.87 1.34
Ni 2.73 2.66 1.49 1.69 2.09 3.22 10.15 1564 1561  12.60 16.32 13.10
Cu 2.81 5.12 2.81 22.00 10.90 10.30 3.02 2.00 2.42 1.59 2.22 2.49
Zn 44.10 40.40 47.40 22.90 44.10 32.60 10.31 2.81 5.04 7.30 1.71 2.28
Ga 17.00 16.70 17.60 9.47 16.00 4.30 1.70 0.49 0.46 0.41 0.50 0.58
Rb 193.00 330.00 379.00  202.00 316.00 269.00 16.05 0.38 0.88 1.33 0.47 3.46
Sr 52.30 70.10 69.10 57.00 91.80 54.70 4224 60.86 4520  45.02 79.10 44.90
Mo 5.39 6.61 0.65 5.79 1.12 1.51 38.30 0.39 0.24 0.98 0.29 0.41
Cd 0.07 <0.05 <0.05  <0.05 <0.05 <0.05 0.16 0.07 0.08 0.06 0.06 0.05
In <0.05 <0.05 <0.05  <0.05 <0.05 <0.05 0.25 0.03 0.06 0.02 0.03 0.03
Cs 8.41 10.10 7.23 5.65 7.56 12.20 2.13 0.04 0.16 0.39 0.08 0.74
Ba 552.00 509.00 580.00 277.00 496.00 325.00 22.59 1.66 5.27 9.76 8.99 11.79
Tl 0.900 1.620 1.860 0.920 1.560 1.490 0.160 0.001 0.002 0.007 0.002 0.013
Pb 27.90 22.10 29.20 15.20 29.20 14.80 19.23 2.43 4.66 1.22 1.18 0.76
Bi 0.38 0.17 0.08 0.37 0.11 0.60 0.15 0.01 0.02 0.01 0.01 0.02
Th 26.00 29.40 42.90 15.90 38.50 23.10 2.64 0.19 0.09 0.11 0.11 0.12
u 3.75 7.30 8.64 3.83 10.80 4.00 1.28 0.05 0.08 0.08 0.07 0.12
Nb 9.49 17.90 20.50 12.50 23.40 15.70 2.33 0.06 0.07 0.06 0.03 0.12
Ta 0.88 2.07 2.98 1.72 2.92 1.65 0.30 0.02 0.02 0.02 0.02 0.02
Zr 175.00 154.00 215.00 86.40 210.00 110.00 12.03 0.17 2.55 0.34 0.15 0.44
Hf 5.42 5.23 7.53 3.00 6.93 3.92 0.39 0.08 0.10 0.05 0.07 0.05
Sn 3.37 5.44 4.08 2.50 4.08 5.95 0.90 0.25 0.39 0.21 0.32 0.29
Sh 0.56 0.27 0.07 0.24 0.09 0.48 0.65 0.15 0.09 0.17 0.14 0.23
Ti 1215.00 1520.00 1666.00 876.00 1807.00  1140.00  156.02 8.56 14.67  12.68 8.96 15.94
w 1.61 3.32 3.08 2.03 1.28 20.60 0.69 0.71 0.51 0.36 1.04 0.43
As 1.66 213 16.00 3.32 2.12 3.47 1.44 1.25 0.83 0.75 0.94 0.82
\Y; 14.50 22.70 22.60 12.60 23.90 19.40 3.41 2.22 1.34 1.67 0.84 1.76
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Table 2 REE composition of fluorite and surrounding rock in Zhangcuo, Shaowu area, Fujian Province(x10™°)

[Ty H18 H26 H35 H45 H51 H73 H43 H86 H62 H42 H80 H83
LRTES A ERE KA ®a ERE BRSO HA1 Ao WA A EAO
La 48.10 49.20 51.30 27.30 49.50 39.20 5.47 3.81 4.19 3.70 6.69 3.82

Ce 92.60 95.90 92.40 53.20 98.90 69.80 12.41 10.27 10.25 9.34 15.98 9.28

Pr 10.50 10.90 11.30 6.34 11.10 9.01 1.60 1.50 1.42 1.35 2.04 1.28

Nd 35.80 38.00 39.50 23.10 39.70 31.60 6.89 7.33 6.57 6.14 8.03 5.89
Sm 6.44 6.66 7.80 5.25 7.76 6.27 2.63 3.64 2.67 2.28 2.95 2.30
Eu 0.81 0.84 0.91 0.69 0.88 0.74 0.46 0.67 0.45 0.40 0.61 0.42
Gd 4.62 5.55 6.77 5.76 6.64 6.00 3.88 5.89 4.38 3.50 4.00 3.44
Th 0.61 0.86 1.08 1.13 1.06 0.94 0.98 1.60 111 0.89 1.12 0.90
Dy 2.94 4.70 6.24 6.96 5.95 5.12 6.63 10.75 7.49 5.96 8.20 6.17
Ho 0.50 0.90 1.23 1.32 1.15 0.94 121 2.04 1.40 1.06 1.67 1.14

Er 1.35 2.58 3.79 3.91 3.49 2.76 3.41 5.74 3.82 2.95 4.94 3.14
Tm 0.20 0.41 0.59 0.58 0.54 0.40 0.48 0.77 0.48 0.41 0.73 0.43
Yb 1.41 2.76 4.04 3.67 3.81 2.81 3.32 5.00 2.94 2.49 4.72 2.58

Lu 0.21 0.41 0.61 0.50 0.57 0.40 0.42 0.64 0.37 0.32 0.63 0.32

Y 12.70 24.10 34.40 51.70 31.20 30.30 52.20  101.69 89.15 58.13 84.19 71.63
~REE 206.09  219.67 227.56  139.71  231.05 175.99 49.80 59.65 47.53 40.78 62.30 41.11
LREE 19425 20150 203.21  115.88 207.84  156.62 29.46 27.22 25.55 23.20 36.30 22.98
HREE 11.84 18.17 24.35 23.83 23.21 19.37 20.34 32.43 21.98 17.57 26.00 18.13
LREE/HREE  16.41 11.09 8.35 4.86 8.95 8.09 1.45 0.84 1.16 1.32 1.40 1.27
Lan/Ybn 24.47 12.79 9.11 5.34 9.32 10.01 1.18 0.55 1.02 1.07 1.02 1.06
SEu 0.45 0.42 0.38 0.38 0.37 0.37 0.44 0.44 0.40 0.43 0.55 0.45
5Ce 1.01 1.02 0.94 0.99 1.03 091 1.03 1.05 1.03 1.02 1.06 1.03
n(Tb)/n(La) 0.011 0.015 0.018 0.036 0.019 0.021 0.157 0.367 0.231 0.211 0.146  0.206

n(Th)y/n(Ca) 1.31x10° 5.14x10° 1.06x10* 1.39x10

3.11x10° 3.56x10° 1.17x107° 1.94x107° 1.36x107° 1.04x107® 1.31x107° 1.04x10°°
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