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Fig. 1 Tectonic location map (a,modified from Ding Hui et al. ,2016&) and geological map (b, modified from Zhu Hongtao et

al. ,2019&) of the Hongshanzi—Guangxing uranium metallogenic subzone, Chifeng area,Inner Mongolia
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Fig. 2 Simplified geological map of the Nanwopu uranium deposit, Chifeng area, Inner Mongolia
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Fig. 3 The Profiles of NW4 (a) and the Line 11 (b) of the Nanwopu uranium deposit, Chifeng area, Inner Mongolia
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Fig. 4 (a) Borehole photographs and (b) microscopic photographsof dacite in Nanwopu uranium deposit,

Chifeng area, Inner Mongolia
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Fig. 5 Cathodoluminescence photos, SHRIMP analytical spots and corresponding n(**Ph)/n(**U) ages of dacite

from the Nanwopu uranium deposit, Chifeng area, Inner Mongolia
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Table 1 Analytical results of SHRIMP zircons U-Pb isotopes of dacite from the Nanwopu uranium deposit, Chifeng area,Inner Monglia
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Table 2 Major elements ( %) , trace elements ( x10™°) and rear earth element ( x10™®) composition of dacite from

the Nanwopu uranium deposit, Chifeng area, Inner Mongolia

NWP | NWP | NWP | NWP | NWP | NWP | NWP

NWP | NWP | NWP | NWP | NWP | NWP | NWP

R e

101 | 102 | 103 | 301 | 303 | 304 | 305 101 | 102 | 103 | 301 | 303 | 304 | 305
Si0, | 65.17 | 65.24 | 64.16 | 65.74 | 65.61 | 65.10 | 65.82 Er 1.21 [ 0.91 | 1.12 | 1.78 | 1.34 | 1.24 | 1.03
Ti0, 0.65 | 0.58 | 0.61 | 0.52 | 0.49 | 0.67 | 0.65 Tm 0.22 | 0.14 | 0.17 | 0.12 | 0.25 | 0.20 | 0.15
ALO; | 15.96 | 16.13 | 16.77 | 15.89 | 16.37 | 16.05 | 15.74 Yb 1.16 | 0.95 | 1.24 | 2.00 | 1.67 | 1.42 | 1.16
Fe, 0, | 3.25 | 3.70 | 2.49 | 2.39 | 2.75 | 2.39 | 1.42 Lu 0.18 | 0.12 | 0.16 | 0.19 | 0.15 | 0.15 | 0.10

FeO 1.59 | 1.35 | 1.39 | 1.24 | 1.66 | 1.94 | 1.79
MnO 0.04 | 0.04 | 0.05 | 0.05 | 0.04 | 0.05 | 0.05
MgO 1.60 | 1.49 | 1.79 | 1.25 | 1.53 | 1.46 | 1.59
Ca0 2.97 | 2.87 | 3.17 | 3.59 | 3.08 | 3.15 | 3.19
Na, O 4.29 | 4.19 | 4.57 | 4.56 | 4.37 | 4.33 | 4.91
K,0 2.43 | 2.45 | 2.51 | 1.94 | 2.06 | 2.37 | 2.40
P,04 0.17 | 0.16 | 0.16 | 0.15 | 0.18 | 0.19 | 0.16
Pkt 2.66 | 2.54 | 2.06 | 2.27 | 2.57 | 2.14 | 2.01
58 100.8 | 100.7 | 99.7 | 99.6 |100.7 | 99.8 | 99.7

>REE 90.8 | 85.5 | 95.4 | 76.9 | 88.0 | 76.5 | 80.9
SLREE 81.2 | 78.2 | 86.8 | 65.5 | 79.4 | 64.5 | 70.5
SHREE | 9.59 | 7.32 | 8.63 | 11.4 | 8.53 | 12.0 | 10.4
SL/3H 8.47 | 10.7 | 10.1 | 5.74 | 9.31 | 5.39 | 6.76

(La/Yb) x| 11.5 | 12.5 | 10.4 | 4.97 | 8.58 | 6.61 | 8.68
(La/Sm) | 4.47 | 4.06 | 3.99 | 2.86 | 5.45 | 2.40 | 2.57
(Gd/Yb)y| 2.23 | 2.11 | 1.80 | 1.19 | 1.05 | 2.04 | 2.30

SEu 0.98 | 0.94 | 0.94 | 0.91 | 1.13 | 0.72 | 0.80

Rb 55.5 | 71.3 | 58.6 | 63.6 | 48.0 | 55.9 | 63.5

K,0+Na,0| 6.90 | 6.80 | 7.23 | 6.66 | 6.60 | 6.85 | 7.47 Sr 507 | 270 | 517 | 339 | 310 | 634 | 549
K,0/Na,0| 0.57 | 0.59 | 0.55 | 0.43 | 0.47 | 0.55 | 0.49 Ba 472 | 537 | 571 | 522 | 554 | 1364 | 504
Fe,0,+Fe0| 4.63 | 4.79 | 3.71 | 3.46 | 4.24 | 4.17 | 3.13 Th 4.83 | 4.45 | 4.80 | 6.83 | 7.48 | 5.33 | 5.06
A/CNK | 1.06 | 1.09 | 1.05 | 0.98 | 1.09 | 1.04 | 0.95 U 0.97 | 0,95 | 1.20 | 0.75 | 1.80 | 0.70 | 1.40
RIEC) | 1.22 | 1.74 | 1.07 | 0.04 | 1.74 | 0.93 | 0 Nb 8.86 | 5.39 | 5.40 | 4.69 | 6.06 | 4.19 | 4.87
1,(C) | 814 | 809 | 789 | 815 | 820 | 807 | 812 Ta 0.60 | 0.40 | 0.40 | 0.29 | 0.49 | 0.24 | 0.28
La 19.8 | 17.6 | 19 | 14.7 | 21.2 | 13.9 | 14.9 7r 154 | 143 | 119 | 154 | 157 | 142 | 166

Ce 37.9 | 40.2 | 45.1 | 27.7 | 36.8 | 26.9 | 30.5 Hf 4.70 | 4.30 | 4.00 | 5.99 | 5.28 | 4.54 | 4.26

Pr 4.58 | 4.03 | 4.45 | 3.58 | 4.00 | 3.53 | 3.83 v 49.4 | 59.6 | 47.8 | 58.0 | 55.6 | 51.0 | 54.0

Nd 15.2 | 12.83 | 14.36 | 15.3 | 14.1 | 15.7 | 16.7 Ga 18.1 | 17.9 | 16.0 | 18.1 | 13.6 | 12.6 | 13.1

Sm 2.79 | 2.73 | 3.00 | 3.24 | 2.45 | 3.65 | 3.65 Y 13.8 | 8.46 | 10.78 | 17.2 | 13.7 | 25.0 | 21.6

Eu 0.96 | 0.81 | 0.90 | 0.94 | 0.87 | 0.86 | 0.93 Cr 64.7 | 50.9 | 21.8 | 48.9 | 46.3 | 52.5 | 49.5

Gd 3.19 | 2.47 | 2.75 | 2.94 | 2.16 | 3.58 | 3.29 Co 153 | 11.7 | 10.8 | 16.6 | 15.1 | 18.3 | 14.9

T 0.47 | 0.39 | 0.44 | 0.56 | 0.38 | 0.72 | 0.63 Ni 53.6 | 29.0 | 14.8 |18.23 | 14.4 | 18.64 | 17.6

Dy 2.63 | 1,95 | 2.29 | 3.17 | 2.14 | 4.21 | 3.63 | Th/Ta | 8.05 | 11.1 | 12.0 | 23.3 | 15.4 | 22.2 | 17.8

Ho 0.53 | 0.39 | 0.46 | 0.65 | 0.45 | 0.46 | 0.45 || Ta/Yb | 0.52 | 0.42 | 0.32 | 0.15 | 0.29 | 0.17 | 0.24
t;,/°C =T, /K-273. 15= 12900 273.15 ;M j&yﬁq“*—,”(Na)Jr"(K)”'_”(ca), T 1A (Si) +n (AL +n( Fe) +

496000 n(Al) - n(Si)
2.95+0. 85M+In " 0%

mel

n(Mg) +n(Ca) +n(Na) +n(K) +n(P)= 1;Zr,, FIEEKT Zr &5 (Watson et al. ,1983; S ILAEXUA % ,2019; FRAEIESE,2011)

SRS SRR ) O R B, HERR 32 R A K Y
TR, HEPONRIESIEZE M ITE (SiLTi Fe) , F
i BE AR R B T B AT AR AR O 1 AR E , Cr N
¥15 LOT Z [ A7 I b AH Pk | 3R I ik 2650 K A7 #4
VTG S LA/ 38 H D A IR B 4 JE T
F(Na K, Al Mg) FIKE FEAITE (Rb,Sr. Ba,
Pb U 45 ) HAT By 0936 3%, 1 & 58OGR (Nb
Ta, Zr, Hf, REE %5 ) % 3 ¥ R fik ( Humphris and
Thompson , 1978) , ¥ B K & 736 A1 LR AFFE— N
SRR T — 2 miE s (24U NWP304
FEAH Ba S8 3K 1364x107° FIF 380 b, Hop ik

PREFRRGE , VLI RE A AT 32 IR AR Y520 | B
AR A AT I HLBR LA R AE
522 FExE

RS A RG22 45 Si0, = 65. 49% ~65. 82%
K,0=1.94%~2.51% ,Na,0=4.19% ~4.91%, (K,0
+Na,0)= 6. 60% ~7. 47% ,K,0/Na,0=0. 43 ~0. 59,
7E TAS EIfit (1 8a) L& A BRI 2 51 9 2 2y 1]
W, 1E Si0,—K,0 (& 8b) [ 7% A 45 5 M £ 31 YU [
M ; (FeO+Fe,0,) = 3. 13% ~4. 79% ,MgO = 1. 25% ~
1.79% ,Ti0,=0. 49% ~0. 67% ,{£. AFM &l fi# (1€ 9a)
s NS TP &R 90 H N ALO, = 15.74% ~
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Fig. 6 U-Pb age concordia diagram of dacite from the Nanwopu uranium deposit, Chifeng area, Inner Mongolia

16.77% ,Ca0 = 2.87% ~ 3.59% , A/CNK = 0.95 ~
L.09(FH41.04,<1. 1) ,FRifET PN £ (C) FHHN 0
~1.74% ,(FE¥EH 0. 96% , HAT 1 BRI 224 HHRFE
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ERB T4 76 E (LILE) Rb Ba K Sr Fl58 51 75 5
Fi58IGE (HFSE)Nb \Ta Ti( & 10b) | 5 i Hb b b
HEALHC A5 5 e S I R B Al 2R 91 A e T AR
—.

6 HiFE X

6.1 iREHK

ARG R B AT PR E % SHRIMP 454
U-Pb 4E#8 Jy 268. 1+2. 5 Ma, 454 22 11 5 Ff BRBE JK
#+ SHRIMP %547 U-Pb 4Ei#% 4 277. 1+9 Ma( 227246,
2015) , 487~ r 55 Bl Al R R B 22 1L i — A —
MEBCHHAB T T 268 ~277 Ma, S0 1LF—) 244
B AT 2R 35 2 F L — 7 4 L IR A A DA LA Y

LA-ICP-MS #5 4A1 U-Pb 4% (274 +2 Ma; 223K 4F,
2016) — 3, KA 2 1l A — G A —RaUA A
HIA K F AP TR AU . AR 2018/08
T E BRAEACHZ ) (B HF 45 2018) , | &40
(RS8R —h &% (NEEESs) h &% (K
flits ) —F &5 ( BHRS) Ml & R—A %
R AL 95E K 259. 1£0. 5 Ma 272.9520. 11 Ma
F1298.9+0. 15 Ma, 48 7~ B9 55 &l 40 5 PRI 5 22 111
PR R BCE AL R R S i —
Hh SR,

RS A AT R A 0 2 5 I AR IR i o, N
CLUF— 2450 T W R 2 BT R B0 —
B RESCH A A Z P E R S —rh SR
Iy R R A R s R AR T AR AR i L
IR Z 07 ] AR T AR SOl S
R IRA 200 (AR AR 2017D) , J2H E AR S Kk
LA A S P AR A i BT R TR J2A07
6.2 FEREH

R AN R A Y Si0, &k 64. 16% ~
66. 66% ,Na,0>3.2% ,K,0/Na,0 {H/NT 1, 5510 Fl
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£ K,0—Na,O( & 9b) BB S s 7E 1 B4R
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Fig. 7 Bivariate diagrams of LOI-—elements of dacite from the Nanwopu uranium deposit, Chifeng area,Inner Mongolia
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Fig. 8 Rock classification and discrimination diagrams of dacite from the Nanwopu uranium deposit, Chifeng area, Inner Mongolia
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Fig. 10 Chondrite-normalized REE distribution pattern (a) and Primitive mantle-normalized spidergram (b) of dacite from the

Nanwopu uranium deposit ( Normalizing values from Sun and McDonough, 1989; Andean-type calcium-alkaline series data from

Gutiérrez ,2005)
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Fig. 11 Si0,—Ce(a)and Al,0,—Ga(b) diagrams of dacite from the Nanwopu uranium deposit, Chifeng area, Inner Mongolia( Data
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SHRIMP zircon U-Pb ages, geochemical characteristics and tectonic
significance of dacite from the Nanwopu Uranium Deposit,
Chifeng, Inner Mongolia

DA Chaoyuan" , WU Jianhua® , YANG Dongguang” , GUO Hengfei' ,
NIU Ziliang" , ZHU Hongtao" , ZHOU Jian" , YU Bing"
1). No. 243 Geological Party, China National Nuclear Cooperation, Chifeng, 024006;
2). State Key Laboratory of Nuclear Resources and Environment, East China University of Technology, Nanchang, 330013

Objectives: The Nanwopu uranium deposit is located in the northeastern section of the Guyuan—Hongshanzi
uranium metallogenic belt. Dacite, which belongs to Elitu Formation, is the direct surrounding rock of the
Nanwopu uranium deposit. The aim of this paper is to investigate the petrogenesis and tectonic significance of this
rock suite.

Methods: Detailed geological survey, SHRIMP zircon U-Pb dating and whole-rock major and trace elements
were carried out on the Nanwopu dacite in this paper.

Results: The SHRIMP zircon U-Pb dating of the Nanwopu dacite is 268. 1+2. 5 Ma, it can be ascertained
that the dacites are the products of Early Permian magmatic activities. The whole-rock geochemical analyses show
that the Nanwopu dacite lie in middle K calc-alkaline fields, the Aluminium saturation index show the
metalumininous and weak peraluminous features, integrated with enrichments of LREE and LILE (Rb, Ba, Th,
K), depletions of Nb, Ta, P and Ti and Eu negative anomaly, belongs to I-type granites, suggesting plate
subduction-related geochemical affinities.

Conclusions ; Combined with the regional studies, the above geochemical signatures indicate that the Nanwopu
dacite was formed in the volcanic arc tectonic environment on the active continental margin of the Hercynian
tectonic stage (north margin of North China Craton). This is inconsistent with the tectonic environment drew from
the other Mesozoic uranium deposits related to volcanic rocks in eastern China. The Lower Permian Erlitu Formation
is favorable for the occurrence of uranium mineralization in eastern China.

Keywords: dacite; Lower—Middle Permian; FElitu Formation; uranium mineralization; geological
significance
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