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Fig.1 Regional location map and schematic geological map of Honghuaerji tungsten polymetallic deposit
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Fig.2  The photographs of drilling core
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Fig.3 The microscopic features of the greisenization alteration minerals
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Table 1 *Ar/® Ar analytical data of muscovite samples from the Honghuaerji tungsten ore, Inner Mongolia
pizt)-3 (PA¥Ar),  (CPAvPAn,  (TArPAr),  (PArPAr), A% ) . 3 Ar 39ArCum AES +1s
(C) (10 ™mol) (%) (Ma)  (Ma)
700 35.6955 0.0572 62.4387 0.0226 65.01 24.434 0.06 0.21 218 25
800 23.2203 0.0073 0 0.0135 90.74 21.0694 0.74 2.61 189.7 1.9
860 21.3506 0.0053 5.9826 0.0135 94.63 20.3021 1.49 7.45 183.1 2
900 21.2477 0.0059 4.2324 0.0136 93.21 19. 8728 1.42 12.06  179.5 1.9
940 20.4809 0.0047 1.1118 0.0135 93.54 19.1744 6.49 33.17 173.4 1.7
980 19.4412 0.0014 1.0641 0.0128 98.21 19.1098 5.93 52.47 172.9 1.7
1020 19.5667 0.0017 2.028 0.0128 98.07 19.2202 3.98 65.4 173.8 1.7
1060 20.0653 0.0035 2.3307 0.0133 95.68 19.2339 2 71.92 174 1.8
1100 20. 5005 0.005 7.6523 0.0134 95.35 19. 6687 1.3 76.16  177.7 1.8
1150 20.333 0.0045 2.4998 0.0133 94.28 19.2088 1.92 82.4 173.7 1.8
1220 19.8188 0.0026 2.1707 0.0131 96. 84 19.2271 4.2 96.06 173.9 1.7
1400 19. 6256 0.0015 3.9562 0.0129 99.09 19.509 1.21 100 176.3 1.8
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Fig.4  “Ar/*® Ar spectrum (a) and isochron ages (b) of

muscovite from Honghuaerji tungsten polymetallic deposit

1336 £130( >295.5) , EWIth Ar FIRS Ar JRE
REG AR, SR A L B AR, (B A/ Ar 5
¥ Ar/* ArELAT W AR D&M (™K o0 A E — S H 4%
), HEERFERAR IS 5 AR A — 3k, B W] £
EATEER . BT L, 5T OC R B HAR I
AR B B BT BR O 174. 4 Ma, BV,
W PRI T Bh R e R R 29 174.4 Ma, 87 PR
JERHE AT AL, = 8 A A BT 04 R 5 0 Ak TR
i, B O P R 2T A R i e U PR B A (D) 1 1 A
VR By = W B (] £E 174, 4 Ma A2 A7, 45 & W92 %
B RS £ U - Ph AR I X HRE B Re - Os 4F
W, E— 2D PR £ A0 /R v TR AR 2 (4D 7 1
Afa] A 174.4 Ma 545 .
3.3 XKD IR

PN 52 T 2R S T 2 BT Al AR AR
e [ b7 M X B R KA UK 4
B 5 027 iy B 1 i B R e 0 T KA
AR B 1 2 v AR AR S, TR TR
PR B B 25 F 2 h - Ol ARAR, SR Ay AR ek
IR A Z 5 X B A B Cu — Mo # (480

Ma) 850 S gt 1y A Fe vk B PR o R T g #) 35 BiE
H8 Cu— Au @, 0 B 380 Ma (3K [E H AT A
RIHBNZ S OZ Y, A it — 2 TAF) ;
QAR FEET KA : =& 24 /KRBT
Cu - Mo ", JE IR BN 230 Ma' ™5 (kB R 10 2%
PEO R A « ok 2 3 534 i L S A8 R
SRR PGR K (s R BT, A HT XK
IR R 174.4 Ma™ 5 F A AR S AR R
R S T R KB A BT (AR S R N A
KRR A ), Bl A2 ok A A R A B 4 (I T
W) IR 130 Ma (B Ak &3 | & B B
TR I BT K AR 3 5 5%, Hrh A A2 4R 175 Ma 22
A, R A DX — 30 e SRy 3% R A 3 K R R
7, 55 B85 DA OC B BT K b ) 38 PR 05 520 5
B UEM A JE R 1L PR EE , B TR 1A ElE
WS AEAER S A FAZ I, R 25 |
BT AR AT A BT X X — BT Rl R4y
%ﬁﬁgﬁ—&n—m,ﬁ,w—ﬂ] .
3.4 ZLAESRAEES D D My s

CLAB R R PR LA (4R 7 AL 3 ik 2 1
R A/ Ar FEWS (174.4 £1.2 Ma) IR, %0
PRI 1T IX 3851 e oy 4 Hh s e oy UL 1 ™ ) ——
Hh AR ARG SRR YR S P 5 i i it il 43 L B B
SIS B R 5 0RE 1 1L B R Cu (Mo)
W = BEE AL Cu(Mo) B UL — 3, Xl
LU I X — ] B, Cu Mo W B8 F G F &
BRI EE 2R o PRI B 2 AR AE 5 2 /Y Sr -
Nd - Pb — Hf [F]{y 22 504k 7 5 AR5 5 ) o AR vl g
JEr e AR T T e i T e o £
5ol AU A A R R o AR e S
Hiu b (AR ELAE P A DG, AR X 52t SRR IR
S A S Bl R Al R R A B R MR T, 51 R
IR M IR A ) R A3 s R, TR B E T B 46
Eapr=g

4 &g
ZLABIRFERS (FH) AR — SR ) o 3l R 2
PR B RS2 BT 16 b A, 85 CBRD) B 1A 2 O s
B R KA IICHR , 7 1A S WA AL A R PR = B
R SHUZ NSRRI T . SR A AT
RS R P B LUl Pae S (A sy A R e
A2, BRI AL Oy 7 dea b RS a1k, BR B
PhAZSN AR TC . & AL TE A RORRAIE , JEASRAT SE 47
SR 2 e A AT AR 11 2 B Ar/” Ar g 4R 45
— 113 —



" HOW
1
AR http; // www. ykes. ac. cn

iy

ot

2016 4

JIEEAENS 174.4 £1.2 Ma, ZmHERARNS 173.2 4.3
Ma, T8 (5 0 0™ 5 =9 m b o [/ — it B, i
R AR FE SR PR AV (BH) WIE T 174.4
+1.2 Ma, NGRS 1952y SR8 WK vd B M 5 I il e
BB, St SRR R S A 5 it s 11 AR ) RE
TELTAR R o I PO A (CBHD) 57 IR TR B st 2K 20
J12ETs 5, X8 E ) (A B & A & @ 577, Cu Mo,
W & JE K=, B iz i) B Ha A R
FRA S5 A A A R I8 5, F BT T X s 4R )
BB R RER

Brigt: AN TAR KTORHACER 1 2 A 5t S Be 1 40
JISCRFRBE A, b R 2 e 7= B R ATF S P [
TR IR VRS IR E R I LA AR
FESE R AR e A PR 25 T T ARK S Bl AE
—JFFR g

5 ZE

(1] BRAE%, 30, B, 4. WS LA /R B S

B RIRA" 7E 5 4 St — Nd - Pb — Hf [d] i R AFAELT ]
b T, 2014 ,41(4) 1226 - 1241.
Guo Z J,Li J] W,Huang G ], et al. Sr-Nd-Pb-Hf Isotopic
Characteristics of Ore-bearing Granites in the Hong-
huaerji Scheelite Deposit, Inner Mongolia[ J]. Geology in
China,2014,41(4) :1226 — 1241.

(2] %P, EWA, FRE, 5. NSRS Z 4

JE AR A AR A RS LT ). BT R 5T, 2014, 33
(2):428 -439.
Xiang A P, Wang Y J, Qin D J, et al. Study on the
Metallogenic and Diagenetic Age of Honghuaerji
Tungsten Polymetallic Deposit in Inner Mongolia [ J].
Mineral Deposits,2014,33(2) .428 —439.

[3] Steiger R H,Jager E. Subcommission on Geochronology :
Convention on the Use of Decay Constants in Geo- and
Cosmochronology [ J ].
Letters,1977,36:359 —362.

(4] BR3CTRE, TRE BT, 45 75 0 J5UZR 9 2% W A AURE
AHGTHE R Ar — Ar BAEACEIER [T ]. 5 1224,
2006,22(4) .867 —872.

Chen W, Zhang Y, Zhang Y Q, et al. Late Cenozoic
Episodic Uplifting in Southeastern Part of the Tibetan

Earth and Planetary Science

Plateau-evidence from Ar-Ar Thermochronology[ J]. Acta
Petrologica Sinica,2006,22(4) .867 —872.
[S] 5KEL BRI BRye e, 55 BUATR)Z (1/S) Ar - Ar 4%
TR R Ar B B 5 R HLBRATE 58 —— DAV K %
X P-T ek ta hpi[J]. Hsig ¥, 2006, 52
— 114 —

(6]

(7]

(8]

[9]

[10]

[11]

(12]

(4):556 -561.

Zhang Y,Chen W, Chen K L, et al. Study on the Ar-Ar
Age Spectrum of Diagenetic 1/S and the Mechanism of
* Ar Recoil Loss—Examples from the Clay Minerals of
P-T Boundary in Changxing, Zhejiang Province [ J ].
Geological Review,2006,52(4) ;556 - 561.

Faure G. Isotope Geochronology and Its Applications to
Geology[ J ]. Earth Science Frontiers,1998,5(1 —2):
17 -39.

Ouyang H G, Mao J W, Santosh M, et al. Geodynamic
Setting of Mesozoic Magmatism in NE China and
Surrounding Regions; Perspectives from Spatio-temporal
Distribution Patterns of Ore Deposits [ J]. Asian Earth
Sciences,2013,78 ,222 -236.

IR RS, ) A5 R L B
A1 U = Ph AR 5 KOs i i e R [T ] A
4%,2012,28(2) ;571 - 594.

She H Q,Li J] W, Xiang A P,et al. U-Pb Ages of the
Zircons from Primary Rocks in Middle-Northern
Daxinganling and Its Implications to Geotectonic
Evolution[ J ]. Acta Petrologica Sinica, 2012,28 (2):
571 -594.

VFSCR, AR, AR, 2. o [ 2R b v A A 3 R )
5 DR 5 ok A AU A A I 2 A2 A
WAL, Af2Ei,2013,29(2) .339 —353.

Xu W L, Wang F, Pei F P, et al. Mesozoic Tectonic
Regimes and Regional Ore-forming Background in NE
China; Constraints from Spatial and Temporal Variations
of Mesozoic Volcanic Rock Associations [ J ]. Acta
Petrologica Sinica,2013,29(2) :339 -353.

WRiE e, 25 KM , XA , 5. R4 2208 1T 15 18 4
P sl s>k E T {8 TR A Bk Ak 2 K HLRE JE B A
U - PbAR S HE [/ o2 2 4L A9 uEE [ 1] 3 i~ 4k,
2014,88(1) .1 —14.

Chen Y L,Li D P, Liu C Z, et al. Formation and
Evolution History of the Da Hinggan Moutains : Evidence
from Geochemistry of Rivers’ Overbank Sediments,
Their Zircon U-Pb Ages, and Hf Isotopic Compositions
[J]. Acta Geologica Sinica,2013,88(1) ;1 —14.
R, A0 sk, A rp [ b D7 3 T DX AR
Jo s s T M B SRS R LT ] B
4% ,2013,32(2 -3) ;207 -219.

LiJ Y,QuJ F,Zhang J,et al. New Developments on the
Reconstruction of Phanerozoic Geological History and
Research of Metallogenic Geological Settings of the
Northern China Orogenic Region[ J]. Geological Bulletin
of China,2013,32(2 -3) :207 -219.

FuY W,De Y S,Wen C G,et al. Geochronology of the



5511 )22, 55 NS LLAB R IS HT m o b B Ar - Ar i@ 4 S CH B R SC %535 %
Phanerozoic Granitoids in Northeastern China [ J ]. Derbugan Metallogenic Belt in NE China, and Iis

[13]

[14]

[15]

[16]

[17]

Journal of Asian Earth Sciences,2011,41.1 —31.

Qing D Z, Jian M L, Shao X C, et al. Re-Os and U-Pb
Geochronology of the Duobaoshan Porphyry Cu-Mo-
(Au) Deposit, Northeast China, and Its Geological
Significance[ J]. Journal of Asian Earth Sciences,2014,
79 :895 -909.

B3R, BRI, RAETC, 55, RO ARIL AR Rl A
AL 541 U — Pb AR % HE [ 37 3 FRRAE e 3 J5 3
ST A A 24,2007 ,23(2) 1423 - 440.

Ge W C,Sui Z M,Wu F Y, et al. Zircon U-Pb Ages, Hf
Isotopic Characteristics and Their Implications of the
Early Paleozoic Granites in the Northeastern Da Hinggan
Mts. ,Northeastern China[J]. Acta Petrologica Sinica,
2007,23(2) :423 -440.

0] 22 A Rk, 25 5, 5. RIETLZ FINBES Cu -
Mo " R B i i ARAT 5 [T ] B R Ml i, 2012,
31(6) 1237 - 1248.

Xiang A P, Yang Y C,Li G T, et al. Diagenetic and
Metallogenic Ages of Duobaoshan Porphyry Cu-Mo
Deposit in Heilongjiang Province[ J ]. Mineral Deposits,
2012,31(6) ;1237 - 1248.

R, EA, BB, &5 NS ARG BES T4
AR e T AR E DTS LT ] 0 R BT, 2014,33
(4):795 - 806.

Kang Y J,Wang Y J, Huang G J, et al. Study of Rock-
forming and Ore-forming Ages of Badaguan Prophypy
Cu-Mo Deposit in Inner Mongolia[ J]. Mineral Deposits,
2014,33(4) :795 - 806.

WRaGT. op B R AL S8 R A T o AR AR -
HIRA AR Bk S 235 s [ D] b st [
A2 Bt 1 5 5 RSB 5E Fir, 20102 1 - 190.

Chen Z G. Mesozoic Tectonic-Magmatic Mineralization of

[18]

[19]

[20]

(21]

Geodynamic Setting [ D ]. Beijing: Institute of Geology
and Geophysics, Chinese Academy of Sciences, 2010 .
1 -190.

PRV PNIERT, 2 0, 55 NS 5 S5 A% i 1) B2 5 411
A PR FH ™ P R A7 I R A % S L ™ sty Bk )y ) 295
s [J]. A% ,2007,23(11) ;2881 —2888.

Li N,Sun Y L, Li J, et al. Molybdenite Re/Osisochron
Age of the Wunugetu Shan Porphyry Cu/Mo Deposit,
Inner Mongolia and Its Implication for Metallogenic
Geodynamics [ J ]. Acta Petrologica Sinica, 2007, 23
(11):2881 —2888.

AN, PN 5 5 Uk b LD RE S A B R L A
FELD]. ACaT: o 3 Rk B , 2011 .1 - 81.

Tan G. The Ore-forming Processes and Mineralization of
Wunugetushan Porphyry Cu-Mo Deposit, Inner Mongolia
[ D]. Beijing: Chinese Academy of Geological Sciences,
20111 -81.

B, AR, PR , 55, RG220 M DX 41 7 IR
B DX 5 B AR iR e A [0 ). MRS 4R,
2011, 47(2) :151 -162.

Jia P P, Wei J] H, Gong Q W, et al. Analysis of
Geological Background and Ore-searching Prospect for
the Copper-Molybdenum Deposits in the Da Hingan Ling
Area[ J]. Geology and Exploration,2011,47(2) ;151 -
162.

Z s FHER AR, NS SO I B
SRR B R AL T ] MBI PE, 1999,45
(2):180 -185.

Qin K Z, Li H M, Li W S, et al. Intrusion and
Mineralization Ages of the Wunugetushan Porphyry Cu-
Mo Deposit, Inner Mongolia, Northeastern China [ J].
Geological Review,1999,45(2) ;180 - 185.

— 115 —



w a3k
1 1] E= R T i 2016 4
http; // www. ykes. ac. cn

B

Ar-Ar Age of Muscovite from the Greisenization Alteration Zones of the
Honghuaerji Tungsten Polymetallic Deposit, Inner Mongolia, and Its
Geological Significance

XIANG An-ping'*, SHE Hong-quan'* , CHEN Yu-chuan', QIN Da-jun’ , WANG Ya-jun’,
HAN Zeng-guang’ , KANG Yong-jian'

(1. Institute of Mineral Resources, China Academy of Geology Sciences, Beijing 100037, China;

2. China University of Geology Sciences, Wuhan 430074, China;

3. The Sixth Institute of Geological Mineral Exploration in Inner Mongolia, Hailaer 021008, China)

Abstract; The newly found Honghuaerji tungsten polymetallic deposit is a large scale tungsten deposit in north-east
Daxinganling in China. The alteration includes sericitization and greisenization. The metallic minerals are scheelite
and molybdenite. These minerals in rock body show the belt characteristics of W in the top and Mo in the bottom.
Geological characteristics indicate that it is a high temperature hydrothermal deposit. In order to constrain the
timing of hydrothermal activities, Ar-Ar dating of muscovite from the greisenization alteration zones was carried out.
The Ar-Ar dating yields an Ar-Ar plateau age of 174.4 +1.2 Ma and an isochron age of 173.2 4.3 Ma. Because
greisenization alteration zones and the tungsten ( molybdenum) mineralization belt are closely related in space,
muscovite, scheelite, and molybdenite may have formed simultaneously. Moreover, the Ar-Ar age of muscovite is
in agreement with the Re-Os age of molybdenite (176.8 +2.2 Ma) within uncertainties, indicating this Ar-Ar age
represents the timing of the tungsten and molybdenum hydrothermal mineralization. Combined field geology, U-Pb
ages and Re-Os ages indicate this deposit formed the Jurassic period and may be the product of Yanshanian tectonic
magmatic activity.

Key words: Honghuaerji tungsten deposit; high temperature hydrothermal type polymetallic deposit; muscovite;

Ar-Ar daling; the mid and north parts of Greater Khingan Range; the Yanshanian
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