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Mineralization characteristics and ore genesis of the light rare earth deposit in
Taiping Town, western Henan
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Abstract: In western Henan Province, the rare earth ore deposit in Taiping Town is a newly—found medium—sized light rare earth
deposit. Four orebodies were delineated in the three rare earth veins. The average thickness of the orebodies is 1.77 m, the average
grade is 2.23 percent, the preliminary estimation of the amount of the resources is up to 100000 tons. Rare earth orebodies occur in
the Mesoproterozoic plagiogranite and Erlangping Group, north of Taiping Town—Banshanping anticline, and are strictly controlled
by NW- trending structures. The > LREO accounts for 83.23%—99.35%, The >, HREO accounts for 16.77%—0.65%, and the
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distribution ratio of CeO,+La,0;+Nd,O; is 79.56%—94.15%. Rare earth mineral mainly is bastnaesite.The major rare earth minerals
belong to the strongly selective partition pattern which is rich in LREE with feature of Ce>La>Nd. The rare earth ore reveals a
depletion of light rare earth and enrichment of heavy one, with a weak positive Eu and indistinct Ce anomaly as well as distinct
fractionation processes. The average ratio of Eu/Sm is 0.38; the ratio of Th/U is high, the indictation of magmatic origin is similar to
bariterare earth distribution pattern. The veined light rare earth ores fill in the fault structures which formed in Yanshanian and were
superimposed upon the Erlangping Group and Zhangjiazhuang rock mass. So the ore—forming epoch is not earlier than (108+1) Ma.
The origin of the deposit belongs to the quartz vein and altered rock type, controlled by the crust—mantle mixed source and faulted
structure. Exploration indicators include the filling materials composed of quartz vein and fluoritization baratization pyritization,

altered rock, weak Th radioactive anomalies and low content of U. The results obtained by the authors are very important for

theoretical research on rare earth minerals as well as prospecting and work deployment in Henan Province.
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Fig. 1 Geological sketch map of Taipingzhen area(after Wang et al.,1999)
1—Paleogene ; 2— Cretaceous; 3—Xiaozhai Formation; 4— Damiao Formation; 5— Meso—Proterozoic Kuanping Group; 6—Paleo—Proterozoic

Qinling Group; 7—Early Palaeozoic Erlangping Group; 8— Yanshanian granite; 9— Caledonian granite; 10— Caledonian plagiogranite;11— Hercynian

granodiorite; 12— Hercynian diorite; 13— Fault; 14—Geological boundary; 15—Ductile shear zone; 16— Rare earth mine of Taipingzhen
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Fig. 2 Geological map of rare earth mine in Taiping Town
1—Quaternary diluvial and diluvium material; 2—Huoshenmiao Formation in Erlangping Group; 3—Damiao Formation in Erlangping Group;
4~— Yanshanian coarse grained monzonitic granite with big phenocryst; 5—Yanshanian medium grained monzonitic granite with mid—phenocryst;

6—Yanshanian medium—fine grained monzonitic granite with small phenocryst; 7— Variscan medium grained granite; 8—Caledonian plagiogranite;

9—Caledonian diorite; 10—Fault tectonic belt and vein number; 11—Attitude of strata; 12—Prospecting base line, prospecting line and its serial

number;13—Completed drill hole; 14—Geological boundary
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Fig.3 Geological section along No. 07 exploration line of rare earth mine in Taiping Town
1—Caledonian plagiogranite; 2—Plagiogranite; 3—Structural fracture belt; 4— Rare earth mine’s industrial ore and its vein number; 5—Trenching and
its serial number; 6—Drill hole and its serial number; Sampling point in the trenching or drill hole; 8—Attitude of the fault; 9—Grade and true
thickness (m) of the gross REO
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Fig. 5 Back—scattered electron images of rare earth mine (bastnaesite) sample in Taiping Town
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Table 2 The bastnaesite electron microprobe analyses of rare earth mine in Taiping Town (%)

Data F Sm, 05 La,Os Ce, 05 P,0s Nd,05 Pr,04 CaO FeO Total
8 14.354 0.000 21.161 28912 0.000 11.583 0.000 0.041 0.000 76.051
w2 14.479 0.000 21.661 28.906 0.017 11.514 0.000 0.049 0.000 76.627
3 14.484 0.000 17.931 30.831 0.000 13.193 0.000 0.064 0.000 76.503
M4 14.827 0.000 21.267 28.920 0.000 11.382 0.000 0.046 0.000 76.442
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Table 3 Rare earth oxide content of rare earth mine in Taiping Town (%)

P BRELE La;0; CeO, PreOu  NdOs SmO; EwO; LREO HREO Laf;;i@ Y REE
H387  Tc3301-1 1 40°830 ~9.30 m 0.103 0076 0015 0037 0002 00003 0235 0002 0216 0237
H390  ZK0001-8.7L¥ 87.96~8896m 0058 0046 0008 0026 0002 00003 0143 0001 0.13 0.144
H397  Tc0801-2 ¥ 40°,9.60~10.60m 0018 0031 0003 001 0001 00001 0064 0002 0.059 0.066
H399  Tc0801-4 7 40°, 12.80~ 13.80m 0114 0223 0019 0061 0004 0001 0427 0003 0.398 0.43
H403  ZK3201-19, 7Ly 18330~ 18430 m 0.132 0241 0021 0065 0003 00009 0468 0003 0.438 0.471
H388  Tc3301-7 40° 9.30 ~ 10.30 m 0292 0462 0046 0136 0004 00017 0947  0.005 0.889 0.952
H380  ZK1602-16, 7718276~ 183.86m 0463 0757 0072 0236 0007 00027 1548  0.007 1.456 1.555
H400  Tc0801-5 i 40°, 1640 ~17.40m 0638 1445 0115 0348 0012 00045 2581 0011 2431 2591
H401  ZKO701-10, 7L 183.86~ 184.86m 0.594 1.148 0094 0328 0012 0004 2197 0009 207 2207
HA02  ZK4002-14,7LiK237.26~ 23826 m 1444 2659 0216 08 0025 00089 5187 002 4902 5207

TE TN A AR LAV AE SO BTRITSE B 2 B sCRIT S o (R R BT B0 5 T 5 A i i AR R 5 5 5 AR 2 A
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Table 4 Proportion of rare earth oxides, light and heavy rare earth elements of rare earth mine in Taiping Town (%)

5 La,0; CeO, PrgO;p NdO;  SmyO3  EwO;  GdyO3;  TbyO;  Dy,O;  Ho,O3  EnO;  TmpyO;  YbyO3;  LuyOs
H387 4343 3205 6.14 15.69 0.71 0.14 0.44 0.15 0.19 0.03 0.14 0.08 0.09 0.04
H390 4026 3198 5.90 18.18 1.05 0.19 0.50 0.20 0.24 0.05 0.21 0.03 0.14 0.05
H397 2687 4693 4.07 14.52 0.94 0.21 2.56 0.39 0.84 0.18 0.64 0.07 0.64 0.26
H399 2641 5192 4.44 14.25 0.82 0.23 0.51 0.28 0.22 0.03 0.10 0.02 0.06 0.02
H403 28.07 5121 438 13.82 0.71 0.20 0.41 0.26 0.16 0.02 0.06 0.02 0.04 0.02
H388 30.70 4849 478 14.24 0.42 0.18 0.34 0.23 0.18 0.02 0.06 0.02 0.02 0.01
H389 29.78  48.69 4.63 15.18 0.45 0.18 0.30 0.21 0.15 0.02 0.04 0.02 0.01 0.01
H400 2462 5578 4.44 13.41 0.47 0.17 0.33 0.21 0.12 0.01 0.03 0.01 0.01 0.01
H401 2693 5201 424 14.89 0.55 0.18 0.32 0.23 0.13 0.01 0.02 0.02 0.01 0.01
H402 2773 5107 4.15 15.36 0.48 0.17 027 0.24 0.11 0.01 0.01 0.01 0.01 0.00

TE AT A I e A

2

0.07) , %

TN AR BT kA i H 5T S

M VE A VR I A a5 45 s (R 855, 2008) .

35 HWEHTHEU.ThXHR
THBEERE K A g A ThU B — R 0.69~
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Table 5 The content of rare earth elements in fault structure samples

RS BIRMEFHERHELITERIE

H387 H390 H397 H399 H403 H388 H389 H400 H401 H402
La 878.20 494.39 152.31 968.32 112697  2491.24 3948.50 5439.55 5066.85 12309.26
Ce 618.76 37493 25394 1817.80 196256  3757.13 6162.34 11767.09  9343.07 2164527
Pr 120.50 70.31 2237 157.91 170.56 376.73 595.40 951.84 774.42 1787.20
Nd 318.96 224.48 82.76 525.28 557.64 1162.43 2024.01 2980.37 2816.27 6856.05
Sm 14.58 12.99 5.41 30.32 29.02 3429 60.34 105.10 104.23 217.52
Eu 2.85 233 1.21 8.46 8.03 14.08 23.66 38.60 34.80 76.95
Gd 8.96 6.25 14.74 19.01 16.76 28.46 39.81 74.10 61.98 121.77
Tb 2.94 2.44 223 10.14 10.29 18.51 27.57 46.02 43.82 105.90
Dy 3.84 2.99 4.87 8.08 6.75 15.00 19.92 27.54 24.81 49.83
Ho 0.67 0.57 1.02 1.10 0.87 1.79 2.30 3.01 2.61 229
Er 291 2.59 3.73 3.58 245 538 535 6.92 3.64 2.88
Tm 1.59 0.43 0.64 0.76 1.66 2.57 291 291 2.90 6.64
Yb 1.89 1.83 3.72 2.20 1.48 1.25 1.41 3.20 235 3.03
Lu 0.83 0.65 1.52 0.79 0.65 1.06 1.05 1.16 1.08 1.29
Ra 0.74 1.10 0.37 0.82 0.49 1.50 1.10 1.80 1.20 2.00
U 4.90 3.50 3.00 2.90 2.20 4.60 3.50 3.40 3.00 6.20
Th 12.90 60.90 7.10 18.40 17.40 41.80 60.60 95.90 64.90 151.00
k 1.49 0.04 0.85 1.00 0.09 0.69 0.04 0.50 0.25 0.04
LREE 1953.85 117943  518.00  3508.10 385479  7836.51 12814.25 2128555  18139.65 4289222
HREE 23.62 17.74 3225 45.54 40.01 73.12 99.97 164.87 143.19 293.63
Y REE 1977.47 1197.17  550.25 3553.64 389479  7909.63 1291422 2144143  18282.84  43185.88
¢ Eu 0.71 0.70 0.39 1.01 1.02 1.40 1.39 1.27 1.22 1.32
6 Ce 0.40 0.43 0.93 1.02 0.97 0.84 0.87 1.15 1.02 0.99
LREE/HREE 82.70 66.48 16.06 77.03 96.37 107.17 128.16 129.08 127.68 146.07
Eu/Sm 0.20 0.18 022 0.28 0.28 0.43 0.39 0.37 0.33 0.35
Sm/Nd 0.05 0.06 0.07 0.06 0.05 0.03 0.03 0.04 0.04 0.03
La/Yb 463.46 270.00 40.98 439.71 760.65 1985.78 2794.63 1698.22 2154.73 4064.43
La/Sm 60.23 38.05 28.15 31.93 38.84 72.66 65.43 51.75 48.61 56.59
Gd/Yb 4.73 3.41 3.96 8.63 11.31 22.69 28.18 23.13 26.36 40.21

E s B TV AE SOB BT B 43 W I SR s (YRGB 43T 5 B : K A%, Ra 7 10, HAB 447 107,

2.23%, Ui —MAE 0~36.8x10°°, &+ 1L,
—EAE 1x107°~15x107°, Th &&= —M7E 1.1x10°~
300% 107, BN A S /N T 401107, & #6871k
i, 2% w( S REO)1% 4 35x10 ~45%x10°, Th/U
15 728 1k #5 K, — N 0.62~790, 5/ 75 3% i A
(Pidgeon R Tetal,1998), Th/U FL{E KT 9,4 1l
B R () o TEAIXGETT 240 PFRE & AT
SR IAT LML R T, Th % & 5 La,0;. Ce0,.,

NdzOsEﬁ%ﬁE*ﬁa\é%{é ,U 5 La,0;,Ce0, Nd.Os 5‘5%9&{
IEAHR AR

4 PRI R
M e R ERIL AR R (F 7)), B
IRERIERR + & m PR LA RS & Ah, — R 7
30010 LR £ R A F AR R B R A2 s A IR
S B AR AN R b B CHABUR | 6 5 5
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Fig.6 Rare earth distribution pattern of rare earth ore samples (a), rare earth samples of mineralization (b) (chondrite standard data
after Boyntion, 1984)

ANTA], 5 AR XA B K — o A 5 AR O 3R sk Ak
FRIER R 22 5, BRI 00 R0 A B AE A7 AE 5 A
SEH A SRS R 55 0 TR SR TS R 2
WA EE A E TR I MR IE S

THBFERE K 1L 4 Y REE K 52.58% 10 ~155.0%
10°°, LREE/HREE 4 1.59~8.21, 8Eu "} 0.89~1.25, B.
R AR AR, JTC I AR S (T RR PR
# §h /1 LREE & 4E 1l 25 19 Bu 1F 55 2 0 I 0
s £ IC R A R FEARRAE (R I 55,2007) o £ A
f) Th. U & H 85, Th/U HAE 5 0.69~3.83, - 24
1.48 , F8 M A I LR RRAE GRE 45, 2012) 6

%X 0w A s £ 8 I . LREE/HREE
FEAEARXS /NCZNT 100) . 8Eu 4 0.39~1.02, 314 0.77,
A 55 05 01 55 5 8Ce M 0.40~1.02, -1 4 0.75,
HLA 55 A 4 7 5 H 3 Ew/Sm H(E M 0.18~0.28 , -1
40.23, /INFERARL B 7 119 0.324 (Boyntion, 1984) , 2
BT B SRR . I Tk A FR B LREE/
HREE [ AE AR X 8K (K F 100) L SEu 4y 1.22~1.40,
SEH41.32, B 55 15 IE 5% 5 8Ce M 0.84~1.15, -
170 °0.97, 4ili 525 AN BH {2 ; Ew/Sm HfH R 0.33~0.43,
V3470 0.38, KT KB A 19 0.324, KB T 454 1E 5+
H A BCRI RO A BEMIUAY (81 5) . LREES® & 48,
La/Yb.La/Sm.Gd/Yb WAH I K, R 52 H i -
B EM R H SRR, — MO AE g Eu/
Sm LA 4 0.23, T #E H5E H HGAE A 0.16~0.20 ( 22

1 ,1976) . HAHZAZ4L T 0.18~0.43, BEA KT 0.23,
NAT/INT0.23, Uk B W 240 i se I AT ok A b
W , A M 5T R A3 o

ZISE I 2 T oBe i A AR AT AR AR
P A SRR RS LIVE R . ZEARIX, RN
Je A AT R CRFH ) B (AR ) W24 & A AR
A R PR T Rl AR S A SR Tk R
JE—A Ll B2 s Fs 18 S BT . =Sl
FAL KRS R P — A B 2R (L R PRl 78
FRERA T RIS 1 R 2

b 23 04 A B W 20 JE R B 30T 3 () AR o El S
(R4 sl i R 2 7 A 0% sl 2%, A P AU
ST B, 38 [R) R B T AR DUR ) — BB EERE oy
ARG B A5 (R R 46, 2001) , #8453 BB HF
BRI op B ARAURE B N G B 7 IR A AR AR
L sy AR BEAEA , 1A K BAR Y R AL
B A A B T AR I sk K A R e
IR ks o

rb A A il P9 3 L3 B2 DAl P e o 2
BRIk B T2 R, A A P R ULV E FHAS T
B AR TR P e dR T, S BRk  RAR AE
BETE B TEMEIL R I, Z2 04 iy B b 1) BF R R B i
e B B, 78 R 20T R R S
T ARHH DI AT B SR T 28, 78 TP AR BRI A sk
R A A L 3 R 535040 — BB 1 2 2 R
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Table 6 The sampling points of rare earth mine and their characteristics in Taiping Town
FEm S HUREA PR AE
H156 1“5k, TCO801-2 i 40°, 3.90~4.40 m TROAE AN A TR
H187 2 Tk, TC4301-4 Pt 40°,9.60~10.50 m TROEAN L. BRI A DR AR
H199 2 Tk, ZK2402-10,212.16 ~213.166 m R, FUR, DML, AR
H201 2 Sk, TCO801 VL 40°, 8.70~9.70 m FROEAT L. BRI
H258 2 ‘Tlk, TC1401 V§if 40°,12.40~13.30 m Wi tn, AN EaCA . IR R A s
H266 2 Sk, TC1101-2 Pifi 40°, 6.80 ~7.60 m Mt (n, 3 T S A A TR SRR [ R R e A
H289 2 Sk, TC4301 Vi 40°, 8.60 ~9.60 m Mt (0, B FE A A AL IR SRl (R 3 5 i A
H295 2 Sk, TC1402-4 3 40°, 8.00 ~9.00 m Wi tn, EaA JTRRA, STRERET R A
H310 2 Sk, TC1402-4 P43 40°,9.00~10.00 m Mt (i, S A TR SRR A T R R e A
H327 3 Sk, TC1901-4 P4 40°,12.50~13.50 m RS, SATE Y wA . AIBKE SA . SRV T AR AR
H245 3 Sk, ZK2301-3,117.26 ~11826 m Mt (n, 3 T S A A TR SRR [ R R e A
H366 3 7 lk, ZK3201-19,184.30 ~185.20 m TR 0, A SERRE S AR, W S mm® K/ NSL 5 RSk, 8 WA
b, A AR S SRR, R
H144  Tcl501 Pt Om &b, 3 5k b4t Ak KA, BPEKALN30%. RHEEA 20%. ATE35%. BabES5%. 44
1 4%, B PIHET 10%, 7 RRIREHK AL b 4
H377  ZKO701 FLI 70m Ak, 2 Sk 3 SRk B 2 KA, ok, WRRREHC AL R A
®1000 00 1 ®1000 00
X\ —1
.
SO
100.00 g NON\ 100.00
x ot
nE = --- 10
10.00 A 10.00 1 == 11
———— 7
- 8
100 ——T—T T T T T T T T T T T 100 —r—T—T7TT—T T T T T T T T T
La Ce Pr Nd SmEu Gd Tb DyHo Er Tm Yb Lu La Ce Pr Nd SmEu Gd Tb Dy Ho Er Tm Yb Lu
7 AR (a) \ ZREFERE A 75 25 (0) B 2 BB 18] (BRoRE B A A (B 4540 Boyntion, 1984)
15K KT B A Al TR RHE AR 4 2 5 2— TR T BE e A AR LR HE AR 12 53— ZEUJ%@JJ#EFKWC&HF**Z:&W M 4a—ER LR

H R IR PRI = R AE R A Ss— &R ?ﬁﬂ)#lﬁ«ﬁ(?ﬂﬁxﬂjﬁzgkﬁ 6 T AR R T AAE R A T— KO 4 (2 AR
T 8 MR AL ) A B 5 9~11—)<¥$I“QETHEHHE+$M
Fig.7 Rare earth distribution pattern of different geological bodies (a), Silurian barite rocks (b)
(chondrite standard data after Boyntion, 1984)
1—Mylonitized fine—medium grained plagiogranite of Zhangjiazhuang; 2— Mylonitized fine grained plagiogranite of Zhangjiazhuang; 3—Gneissic

medium grained biotite monzonitic granite with big porphyritic grain of Laojunshan series; 4—Gneissic medium grained biotite monzonitic granite

with medium porphyritic grain of Laojunshan series; 5—Gneissic medium grained biotite monzonitic granite with fine porphyritic grain of
Laojunshan series; 6—Medium to coarse monzonitic granite of Manziying rock mass; 7—Spilite of Huoshenmiao Formation;

8—Baschtaunite of Huoshenmiao Formation; 9—11—Different barite samples of Huoshenmiao Formation
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Table 7 The content of major REO, Th and U
FE o R La,05/% Ce0y/% N 05 /% > REO/% u/n1o*® Th/10° Th/U
H156 2] 0.945 1.502 0.404 3.061 9.7 1452 1497
H187 2] 1753 2823 0.767 5722 83 2583 31.12
H199 2] 0.385 0.601 0.159 1233 22 56.1 255
H201 W 1.979 3253 0.881 6.561 52 235.7 4533
H258 W 3.071 5.034 1.156 10.089 104 2323 2234
H266 W 2.582 4133 1.013 8.388 5.1 177.5 34.8
H289 W 1388 2.56 0.642 5.009 03 237 790.0 0
H295 W 2.733 5.346 1431 10516 2.6 3833 147.42
H310 W 2,601 5.088 1358 9.921 76 401.8 52.87
H327 W 1340 2254 0.531 4478 83 227.8 2745
H245 W 0.832 1202 0.321 2,562 118 286.4 2427
H366 2] 0.486 0.819 0.220 1.669 141 613 435
Hi44  RHKIERE 0.002 0.003 0.001 0.007 8.7 54 0.62
H377  ARHKAIERE 0.010 0.017 0.005 0.042 36.8 233 0.63

VE MBI SR SR T AL St B e Z A I A5 v (YRR D)

14) T b A TRl VRS O 2 T T SR T K R A
KAE R A BB PRRE S eI — K e A,
R Lo e AHBENE R R BT
B P R VR T e TR IR, 3 Th/U (B K, R
T £ IC R A IE SR R B BT RS S
A it A A 178 98 T W i PR ) A R R
TCRMIES W, ST kgEA b iR
B A W A S T B LA R A — e AR e R
Wk BT B F2 Jb VY i) W 2448 1 [ A 4 e 3]
R KBRS B KA AT, g A
FBE R B 25 B AR AR A A 4 AR AT R (108+
1)Ma (75 ,2010) , 5 AT LI st €L BRAS B
F(108+1)Ma, HEM Y ELHEAK IR & 6 -0 1 1
SUFG 1 AT HE A A L L s RN TR A AR
A TR TR0 22 I AF s, A e 0 T iy PR
ARSI G WA T B FRORS A %

L, 9025 DA R A 0 B R S A A 52 TR VR A
VR R ) A ok — A 2

AU PG ) Uiy SR s R A AR A 114) 2 BB A 5 7
Jik R T L) T M B A s s B R AL AR
AL B AR B e bR R . 55 RO
S, B Th &8 KT U S s 230 A Al B
BFANAT LI PE FD3013 %5038 ) 12/ S FD3019

B REE 2 5L TT LS S 0
5 4t i

(1) KVHRR 107 RS A2 3 454t db 74 1) B 24 4
1 LA Ce La Nd & FWFF L0 IR, Fdiio L
LA Y/biS W

(2)3 5 L0 K2 DAIEFEA T A0 A7 5 ok — ok AR
B TEPRAS R AR,

(3) i A4 e 7 A R BT ) 2 v A I e
TR SR IE R S R R R
T H AR AL, 5525 IR P oA o3 BB =2,
EEZY st S S S I B 1L N N
B2,

(4) Ffis -4 PR G 2 32 KTV BA) 165 5% 1), 7
e 1L M IS A M AE B TR B B AL P sk AR T
DL HiI S 3 5 7 R AR TR RV R AR o 1 i 24
FUIEM A, W ) o e VR IR . HEWT e B A
P2 A L (108+1)Ma,

(5)IZ XM 4 R F B s s A
Yo fik B A AL R IR A T AR DL
558 Th R S8 AR U & i

(6) iz LA PRI LB, P i N EE R AR
ZE U5 1l X X s A PRGBSI 9T , 18 I me 4 s
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O 4 X — I AL R B 4 . SRE SR IRA AN
SRR IR K a0, (BRAR) AL 25K B 4548 , etk — 7 1] AL 3t |
R BRECFE R 1 , 25t RHE AT (60% ~ 67%) AT (28% ~ 29%) B2~
BE(2% ~ 8%) FAINA (1% ~ 2% ) B AT (0~ 296 AL, HohRHG A
An=25~26, - FJE LR, FLIR XU, 003 IR BRAR A3 0 SR
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