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1 —Quaternary sediments ; 2 —Carboniferous rhyodacite ; 3 —Rhyolite ; 4 —Rhyolite tuff; 5 —Andesite ; 6 —Greisen ; 7 — Monzogranite ; 8 —Serial
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Fig.1  Simplified geological map of the Hongjianbingshan tungsten deposit, Beishan Mountain, Gansu Province

number of terrane ; 9 —Collision zone of Siberian and Kazakhstan-Beishan plate ; 10 —Fault ; 11 —Tungsten-bearing topaz-quartz vein ;

12 —Gold deposit (ore spot) ; 13 —Iron deposit (ore spot) ; 14 —Tungsten deposit (ore spot)
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Table 1 Major element analyses of monzogranite and greisen

from the Hongjianbingshan tungsten deposit , Beishan
Mountain, Garsu Province
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HIB1 HIB2 HIB3 HIB4 HIB7 HIBS8 Bz1®
Si0, 74.75 73.43 74.54 73.53 76.59 76.35 71.27
TiO, 0.15 0.20 0.21 0.9 0.1 0.12 0.25
ALO;  12.19 14.18 13.65 1434 9.08 8.44 14.25
Fe, O, 0.48 0.93 0.59 0.87 0.74 0.96 1.24
FeO 0.84 2.9 1.37 1.43 0.63 0.62 1.62
MnO 0.08 0.24 0.6 032 0.03 0.04 0.08
MgO 028 0.26 0.18 0.21 0.49 0.50 0.80
CaO 0.95 0.77 060 0.83 0.45 0.46 1.62
Na, O 3.65 3.28 3.68 3.62 0.69 0.87 3.79
K, 0 423 298 3.44 265 10.10 11.00 4.03
P, O; 3.73 0.76 0.56 0.76 0.3 0.12 0.16
H,0" 0.85 0.46 0.74 0.68 0.82 0.87 0.56
Co, 0.86 0.47 0.50 0.43 0.28 0.30 0.33

S 0.23 0.8 0.17 0.14 0.20 0.24

ME 0 99.91 100.33 100.39 100.00 99.89 100.89 100 .00

K,0/ Na,0" 1.02 0.90 0.93 0.73 14.64 12.64 1.06
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Fig .2

Sketch geological map showing spatial relations of various tungsten-bearing topaz-quartz veins in

the Hongjianbingshan tungsten deposit

1 —Rhyolite tuff; 2 —Early tungsten-bearing quartz vein; 3 —Medium tungsten-bearing topaz-quartz vein; 4 —Late tungsten-bearing quartz

vein; 5 — Muscovite-quartz alteration along the contact between the vein and its wall rock ; 6 —Silicification and albitization along

the contact between the vein and its wall rock ; 7 —High grade ore block ; 8 —Geological boundary ; 9 — Alteration boundary
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Table 2 Sm Nd isotopic analyses and characteristic ratios of wolframite, Precambrian metamorphic rocks and Hercynian
granitoid intrusions from the Hongjianbingshan tungsten deposit and its surrounding areas , Beishan, Garsu

75 AL T RS TR N Sm/10°% Nd/10°¢  Sm/Nd '¥Sm/'*Nd ' Nd/'*Nd 20 &£u(322 Ma) &0 Ma)
ZLA ST LA PR 1 PR A
1 WOl-1 B K- A S5 kA A PR A ™ 1.029 2.972 0.346 0.2094 0.512252 6 - 8.05 - 7.53
2 WOI-3 BR- A g kA A AT 1.187 3.406 0.348 0.2107 0.512265 6 - 7.85 -7.28
3 Wol-4 3 - A1 JE kA A A AT 1.203 3.033 0.397 0.2399 0.512516 4 - 4.6 -2.38
4 WOl-7 T E- A1 Lk A A A A 2.017 5.803 0.348 0.2101 0.512262 6 - 7.89 - 7.33
5 WOI-8 B K- A LKA A R A AT 1.271 3.460 0.367 0.2220 0.512361 7 - 6.45 - 5.40
6 WOl-5 = dea A A e 0.774 1.474 0.525 0.3174 0.513196 7 5.93 10.88
7 WOl-6 &~ AR BT 0.767 1.535 0.500 0.3023 0.513078 8 4 .24 8.58
FREA TS AR YE KL s
8 B3 RAHE 3.117 17.939 0.17 0.1051 0.512740 5 5.76 1.99
9 B4 WLERLA 3.594 19.471 0.18 0.1116 0.512708 5 4 .87 1.36
PG B A RN
10 LSS8-3 fLixNKA 3.549 15.250 0.23 0.1407 0.512813 3 5.72 3.41
11 Bs —KiEK® 3.474 15.241 0.23 0.1378 0.512940 4 8.32 5.89
12 LSS8-2 L N KBEZ 3.724 19.801 0.19 0.1137 0.512987 3 10.23 6 .81
13 LSSPI-Bl RHKAEH 7 3.337 15.978 0.21 0.1262 0.513076 5 11 .45 8.54
HEE N N2 ¢
14 Tw 8K 4.753 13.056 0.36 0.2201 0.512852 3 3.21 4.18
15 Bl WAk 4.418 21 .731 0.20 0.1299 0.512653 4 3.33 0.29
16  LSSP6-2B WK ik 4.187 15.821 0.26 0.1600 0.512650 4 1.74 0.23
17 T W8 4l éiv i ik 2.709 7.466 0.36 0.2193 0.512703 4 0.34 1.27
1 7€ i R AR iU
18 JCGBs MANRHC A 3.871 13.577 0.29 0.1724 0.512172 3 - 8.09 -9.09
19 JCG2-5 BafK A IA 1.829 7.436 0.25 0.1487 0.512163 5 - 7.29 -9.27
20 JCGB6 EaRK A 5.369 25 .685 0.21 0.1264 0.512031 3 -8.95 - 11 .84
21 JCG2-6 KA 3.855 19.581 0.20 0.1190 0.512043 4 - 8.41 - 11 .61
22 JCGB4 BRI 5.948 33.703 0.17 0.1067 0.511951 3 -9.71 - 13 .40
PRI 1 ~ 7 — A ST GG R AR AL R H R WS R B AR S0 % ;8 ~ 22 — 5 A T A E 2% 2002,
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Fig .3

€ng( t) versus time ( Ma) plot for wolframite separates from the Hongjianbingshan tungsten deposit,

Beishan Mountain, Gansu Province

€yg( t)evolution curves of the depleted mantle and ancient continent from Depaolo, 1988 . 1 — Wolframite separates from greisen type tungsten

ore ; 2 — Wolframite separates from topaz-quartz vein type tungsten ore ; 3 —Hercynian granitoid intrusion ; 4 —Carboniferous inter mediate-acid

volcanic rocks of Baishan Formation; 5 —Hercynian intrusive dykes; 6 —Precambrian metamorphic rocks

B AN ) 38 R A e Bk RS A PR s T
A TSR AL 7 T A7 B St ) 22 001)
VIR AN J8 BT 43 A A AT R L R R WRE 7
PR TR W AOHE B2 AR N/ Nd T sy
VENAEE AT VR AR R Sk B b LT
(IR 22 S5 I 28 4F W8 4 (1 336 £14) Ma, MS WD {H

N 8 .2( Ludwig ,1992) ,IXABVFIEIEA Ny I FEARIX
PAFM L R A RE . BT AR I X
BBl PAY L 55 (10 ] 2 FTAR N2 490 ) A A o R 1L 4 K
- PUAR A R U 3] K e i 2 DR AR H i X
ST R B AR AN BEN IX AT SRR 1)
[T 2% 56 ] 2 A7 P A HE 25 T I B P b e



23k Fal

e A A4

IR AL 2058 52 LB AT PR M J5URRAE 22 3™ 4 I3 e 17

5 WiehHghie

5.1 WRBEE

WA v - b i B BAR fRR RS- JB BB b
I 2 25 D3k w FE ECAD o HL AR YR G 00 R i e
[e] 5 22 RE K IR PR A2 P A R A B 5 - AR B ] K
WA 2 B B AR PR RIERE 1T T )42 a0 AT 1 R
PFRME KO S B R 5220 1 ) 3 TR 38 (s U ZE A
2003) . JREPE L 1S B B A X IE A2 3 4R 7 1)
F5 s AR b r) 7 5 A 38 4 R s e DT A oy KR
UG R AT - 2 L A I FLAE 3L A 3= A —
EYIFR T N RS Eag S 3 E T
1996 ;% A 55 2002) . AELLAR S - AR EE 1L —77 1
ZANERE Py 5 AR T R T S R W A AR s A A
TE AR Z2 R 40 Al Kol s d 22 ) g 4l 7= A2 —
RYCIESE S RREE R A KM BRI
IR R . WFFCE AR W] Y AH R 4 10 Bl 1 ) A2 4
ANV S 2R T B0 (1) 4k 4 R i (4B DL ER 11996 5
SR ZEAE 2002) . BEAE TR TE A IR AR 08 A R iR
TEBNREAT T S AH A He SRRk R BE
Fag & N B R NER RN WD R4 S IN L RS
— 7T R Ak 2R B I ] g X B AN
U388 vy T ) PR R AR 5 A T S R I B
AR W] T I bR A R AR R AN BB AL e AR
B A B MR VALY B RCE T GRS
BRI T2 B S A AR R ST
IR AR DT 15 45 1) 385 1A RS B 2 AR R )
TE BB 8 3 - A e fik .

KT LA (BB PR ™ W) kR 26 4 Al
RS . AT AT & e A A RN
Exa( 322 Ma) fEI 0 IEAE I H 5 [5) s i Ji [ A
FRIE KL FE R RN 6322 Ma) [EAHAL
e [V 25 AL BRI PR i A8 /b e 7 BAR 3 AN 5 T
(R ie) &, B QMBS JE M EUE GRSl FIAE K
HE A NIRRT AL 2 AL L ) — @i Bl et
JFO T BRI AR AT P A W R TR E T o8
WA AR () PIFCRIE AR e . ok
PEE(2000) GERBINMGEIE (TR LHX
T AR AR E DRI o HEHA
FEAE I HOA A 6 2 J T8 15 08 8 400 A 3= (1)
TR AR E A OC . R R 51
FAERE IR R ILEE LA — {8 e e ]

P AT R TP AR VE 2 R B2 A R Sl 5 5
Eva( O EEKIZm 25 . i 2 £F B0 ik
I AR AE AT DAHEN 2 9 B A 07 1) B Rt 7
KR - @K 7 P Hu g P57 e 5 >V ik 52 4 it
7 322 Ma i RAEYII AL 2R A VE @52 ifg 7 R
(322 Ma) B FUAIETE B S m VRGP UK Ay
Jaml JF HIE RS9 ; @F 0 4 Uy 2 AL it 38
R BAREAL BE Y S KA A A bk @l 45
SRR S RAE bR A R R e A K
BB BB Rz s RS A .

M 2 FNE 4 0T LUE 3 R 08 Tk 2R N 2= e
R IR RS R A R AL AR AR
ZEN I eng(322 Ma) E33 0 /N1 F(E | B AR
Ta# 5 KB e AT I i R AL U aa(322
Ma) {EAHIE . AR 2 - A kI A A ™ ) o7
AR A S LR BN ] R T 2 S R 4
WA (P TS = M 3 - A 00 ik TR N 2 s A A
WA AN [ SRR AN [R) S 5 1 SaBOE 3 B = )
FCORAT™ A v KBl e 4 o 24 9 B 3 1 T o D T
WA . BB Tk A A ) SRS R A R A 2R ALK
ARV RES SR 7 s DR 2 A 06— o ) o
QYT Fe i R MR AR L B e R R
AARTE FAR A7 Tk 2 v 52 21 b 52 ) 0 1 5 Z TR G
M IR R AE R 210 e LA X A A L T
WIHER A BRNE AT Z SRR+ k
B8 M SRR BB S s S B
ZoRUE 2 HUCR 22 B DR R s DRI B R A e ik
R A TEAE AR R S i A KiGah G 0. A
A R ARAE AR R R R AT e 2 B Kb 5T
52 4 &

(1) ARIEEN B AR E WA A0 A7 457
MR R ARSOR LS B (LB R A R 43 4 3 -
AT AN 22 5 I R B S A B R ek
ik A0 JOKRT 6 KA B 1T )5 2 o 2 R SR T =
wamE A e — ROk UE s s T R R O
TR A KT U E T BT s AR B T S
s

(2) # LA sio, F1 wo, &I B
TRUCEREE A . A SR B A R
AR 38 K- A e Pk A 4 AR LA B s wos .
MnO Fl Nb, O5 WFHIE S B T EATTHETE BOHLEE F 1)
KNt



18 v R

Hh 5 2004 4

(3) B E- AR A 5 MF RN ey
(322 Ma) {EL B AR T [F] B0 7 F b ( DMy AT K
BCE T eng(322 Ma) {H 105 [R] I Kt 58 0 X 3k
OB N AT SE AL T AR, . BT (X e [ 437
FRHIER B 38 K- e kOB 8 BOVE 5T
A R IHE B A

(4) mICHRVEE A 2 R R T g
(322 Ma) BEAK T [A) I 301 75 51 M ( DM) &y, ( 322
Ma) B T RS KB 52 (322 Ma) {H T
B KIS eva(322 Ma) fEAHIT 3P R A7 2507
TR, 2= 5 BV A (R T LA 55 08 5 5 S 44
WIEBA K

(5) LLRE LS PR S A L 1l DX 1) ¥ 75 93 4E
ERNAZ BRI R E R S
IR BB S0 H K ARBE R A 2Rk £
JAVCRN 22 B IR ot . DRI ) — B3 ™ X T P 7
A PR AT R TR 2 i

Bt BN A S ORAE TR R T RN
SCTHLTR” 7 Ja) 108 ML T A 52 3C i 2 TR
S L I A e B S8 R 50T I e % R U ) 9
Wy, & WIIESUES 2 rh B TR e R 7 BT 5 P
FIRBIRUE A8 BRI IE B I SERE . SCF sk AR
2 K VKM RS L 58 B B TR R

References
Cui H Wand Chen Z Y. 1996 . Geology of gold deposits in Beishan re-

gion] M.
English abstract) .

Beijing : Geol . Pub. House. I ~ 104 (in Chinese with

Depaolo D J. 1988 . Neody mium isotope geoche mistry : An introduction
[ M]. Minerals and rocks . Berlin/ Heidelberg/ New York: Springer,
20.1~187.

Editorial Com mission on Gansu Volume of Discovery History of Chinese
Mineral Deposits. 1996 . The discovery history of Chinese mineral
deposits- Gansu volume[ M]. Beijing: Geol. Pub. House . 55 ~ 56(in
Chinese) .

Gansu Bureau of Geology and Mineral Resources. 1989 . Regional geo-
logy of Gansu Province[ M]. Beijing: Geol. Pub. House. 1 ~ 692
(in Chinese with English abstract) .

Hong D W, Wang S G, Xie X L, et al. 2000 . Genesis of positive &y
(t) granitoids in the Da Hinggan Mts .- Mongolia orogenic belt and

growth continental crust[ J]. Earth Science Frontiers, 7(2) : 441 ~

456 (in Chinese with English abstract) .

Li T and Rao J L.1963. The average che mical composition of igneous
rocks in China[ J]. Acta Geologica Sinica, 43(3) : 271 ~ 280 (in
Chinese with English abstract) .

Liu X Y and Wang Q. 1995 . Tectonics of the orogenic belts in Beishan
Mt . Western China and their evolution[ J]. Geological Research,
28 :37 ~ 48 (in Chinese) .

Ludwig K R. 1992 . Isoplot V.2.57: A plotting and regression program
for radiogenic-isotope datal M]. U.S. Geological Survey Open- File
Report 91 ~ 445, rev. March 1992 . 40p.

Nie F J, Jiang S H, Bai D M, et al. 2002 . Metallogenic studies and ore
prospecting in the conjunction area of Inner Mongolia, Gansu and
Xinjiang ( Beishan Mt.) , northwest China[ M ]. Beijing: Geol.
Pub. House. 1 ~ 408 (in Chinese with English abstract) .

Nie F J, Jiang S H, Bai D M, et al. 2003 . Te mporal-spatial distribution
and metallogenic processes of gold and copper deposits in Inner Mon-
golia- Gansu- Xinjiang border ( Beishan) region[ J]. Mineral Deposits ,
22(3) :234 ~ 245(in Chinese with English abstract)

Xu Y L. 1983 . A preliminary studies on geological features and metal-
logeny of a tungsten deposit in Gansu Beishan[ J]. Gansu Geology ,
1 :79 ~104(in Chinese) .

Zhou J Y, Zhang B, Zhang C W, et al. 1996 . Geology of silver,
rhenium- molybdenum , gold and copper deposits occurring within the

eastern Tianshan ancient continent and along its margin[ M]. Bei-

jing: Geol. Pub. House. 1 ~191 (in Chinese) .

Mt e 32 5 % Sk

R, BRALDT . 1996 . BB X T Mo R M. dbat: HURH

JiAt .1 ~104.
HR T 77 55 1989 . Hl 48 DXk i M. ALt b st kAt
1~692.

R, Tk, MMk, 5 2002 . MEE I IE a4 ) HEERKS
PR R DR AR B e 2K 7). MR R 2% ,7(2) 1441 ~ 456 .

RO, WA 1963 MEBERKAMN PRSI 1]. MR,
43(3) :271 ~280.

XITW, = & 1995 . A [ PG HR Ak 1l L (0 K o 3 S L Ak
[J]. Hb2#HIFT 28 0 37 ~ 48 .

TR TG AR, % 2002 . db X 48 B R RO B A
B I MT. dba T AR AL 1 ~ 408 .

TR TG AR, % 2003 0 SEHOBOAHAR I ) X 4
PRI 25 43 A R A B ™ fE L 17 . 07 R LI ,22(3) 1234 ~ 245 .

IR . 1983 . T b Ll A BT R M BREAE BB A 1R ) A2 A
T, Hl s 179 ~ 101 .

FBEIG, 5k ok, TREISC, 51996 . AR i K & AL R Bk
AR R M. AEE T AR 1~ 191

FERER L HINEmZE S 1996 FE KR AL - Hill 5
[ M. db5t AL . 55 ~ 56,



B3 e AAEAE - H NG 2R S (AR A R SR AR K T ) R U 19

Geological Features and Ore forming Material Sources of Hongjianbingshan
Tungsten Deposit in Beishan Mountain, Gansu Province

Nie Fengjun, Jiang Sihong, Hu Peng and Zhang Yi
(Institute of Mineral Resources, Chinese Acade my of Geological Sciences, Beijing 100037 , China)

Abstract

Located in the western part of the Hongshishan- Heiyingshan terrane within the Kazakhstan Beishan plate ,
the Hongjianbingshan deposit is one of the most important tungsten deposits in northwest China. Tungsten min-
eralization occurs mainly as topaz-quartz veins within rhyolite tuff and rhyodacite of Early Carboniferous Baishan
Formation, and partly as massive and layered greisens in Hercynian monzogranite stocks , controlled by a number
of NE-trending fracture or fault zones . Individual tungsten bodies can be traced along strike for 120 to 420 m,
and downdip for 800 to 1200 m, with thicknesses ranging from 0.19 to1 .32 m. Alterations related to tungsten
mineralization consist mainly of greisenization, silicification , albitization , sericitization, K-feldspathization, epi-
dotization and skarnization, with greisenization and albitization being most important . Ore minerals are relatively
simple, and mainly include wolframite, cassiterite, molybdenite, bis muthinite, galena, sphalerite, sheelite,
chalcopyrite , pyrite and magnetite . Gangue minerals consist of quartz, topaz, helvine , K feldspar, albite , mus-
covite , sericite , fluorite and calcite . The WO; content of the W-bearing topaz-quartz veins and that of greisen
blocks range from 1 .23 % to1 .86 % (1 .55 % on average) and 0.26 % to 0.54 % (0 .40 % on average) respec-
tively . Researches on regional ore-forming process show that the major tungsten ore-forming event of the deposit
occurred during the early Hercynian orogeny (322 Ma) . Seven wolframite separates from both topaz-quartz vein
type and greisen block type tungsten ores were selected for Sm- Nd analysis . The &yg(322 Ma) values of two wol-
framite separates from the greisen massive ore range from 4 .24 to 5 .93, much higher than values of the ancient
continental crust and Precambrian metamorphic rocks . In contrast, the &yy(322 Ma) values of five wolframite
separates from the topaz-quartz vein ores range from - 4.16 to - 8 .05, much lower than values of the greisen
massive ore . Geoche mical data, isotopic data and petrological observations all indicate that the greisen ores might
have been formed by the mantle-related ore fluids, while the topaz-quartz vein ores were probably derived from
crustal- derived magma fluids . The Hongjianbingshan tungsten deposit is believed to be a product of early Hercy-
nian igneous process along the northern margin of the Kazakhstan Beishan plate. Meanwhile , the genetic model
and mineral exploration criteria of the Hongjianbingshan deposit can also be used as useful tools for comprehen-
sive evaluation of concealed tungsten deposits in the Beishan Mountain, Gansu Province .

Key words : geoche mistry, wolframite, Nd isotopic data, source of ore-forming materials, Hongjian-

bingshan, Beishan, Gansu



