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Abstract

The Dajishan tungsten deposit is a special deposit among most tungsten deposits in Nanling. The
distribution pattern of veins in five-floor building and basement is a major feature of this deposit.
Many studies have been done and a lot of data have been accumulated. By systematically summa-
rizing the previous research results, the following conclusions are obtained. (1) The Dajishan tung-
sten deposit was formed in the early Yanshanian period and was the product of large-scale Mesozoic
mineralization (170~150 Ma) in South China. (2) The ore-forming process has the multi-stage char-
acteristics. 3) The ore-forming material mainly comes from the granitic magma in the area. (4) The
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ore-forming fluid mainly comes from magma. (5) The deposit is a medium-high temperature deposit,
and the ore-forming fluid has the characteristics of multi-stage and medium-low salinity. The for-
mation of tungsten ore is related to fluid immiscibility, while the formation of niobium-tantalum
ore is related to the natural cooling of fluid. (6) The granite of the deposit is S-type granite with a
highly differentiated evolution degree.
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Figure 1. Regional tectonic map of Dajishan tungsten deposit [2]
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Figure 2. Regional and geological map of Dajishan tungsten deposit [2]
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Figure 3. Geological map and Cross section map of Dajishan tungsten deposit [4] [5]
B 3. KEWSH RbEREE4] (5]
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[y A4 ABAbZR 1A BLR AR TE PG 1A . A bR 1A W RO X R B A i iE . IUREBOR, JF BAE
B XA . Kl 2 assl, WREONE . LT RMAE R §AREET RE, N XE
TUVET MiE . BB TR LA ISR IE AR L. BRAEPY PR AT, 07 DX 5 B 4 D8 ik
WG ITR AR ARV AR AR A . AR [T X (A R AT 7 kL, 2T X
IS G A 0 Sy 2 1 b R o A G P 1 AT SR BT BT A HEAT TR, (R kg e L E A B
RNBEAT 7 H. FFRBUALTEPE R AT SRR L T - 5K iash # il i .

B X e L A AR AL, ST A WA SR R A E R BCR (7], Tl A s
NP, N XA T RREERAER S . S IR A e BEa MINKCE MR Rl T ol
R R BEE R A (T LSS E RS ) - PR — 2 BEE R A ORI I B ARTE R S ) - 4060 A = RHER A (R 1
WMATERG ) - Hidha s ddeds B EFEREA RS . ZILErE . RINKCA KRN . B BHEN S
R E, —mBHERAERZ, BREBHEN A RO RIK, 210 XIRHS].

B DXFRAS A Mok A1t 2 28 PR P8 A WD S (0 R R Kl 1 P Kl i oy 2240, PR BRIk EL R 2ROK ) “
JERE” W EL AR, T A R A SRR BRSO AT AE i e AR AR A, DRI L™
PREEARDY “ TR =7 {3k B A (& 3).

X IR EEEI K 113 %, Hrh TV ikch 103 %o 4% Bk A & DL B AR RS, R4y
vdedls Rl rdl. BRI AT HAESE RO AT ARG R A S bk AL, b R AU A
Ko H"XRIAT RSP ARG L HITE b A K, BIBECK I 69~73 5 HAER, Hr 69 5 A ORI A4
TAVTFRANE SRR R . T 2RISR TAE, db. Hy M= kB & 69 a4 m2] T 7
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aiEE, JFHMRR THEE R TR TR XNAREH TAE s, %0 X S &
MR T HIt . 7EALZH 104 28, #59L7E 250~340 m brmkbiEds 1 23 5 1 24 Shk, HRBMX A
B BKHAHE S5 455 L BOAHEA ), RIS A 2 8] AERGA KA b ML
GAHENA RIFRAATS, IR 69 52A AN #RE) 70~72 S A R M) A F RS ED 1 1[4].

3. FFRREA
3.1. BE A BTBR

AR R WS AT PR 7 R E RIS R B 7L, R ERRCE FARFRI I, St RN 1. 5
N HE B 1 X R B 1 A & ARG, B SCER[9 14 S5 . X OB B 15 FH 2328 7 =AM [
Bt, N 170~150 Ma, 140~126 Ma L} 110~80 Ma. 144~ & 10]0PKs soh™ 15 FH B TR BE 43N T 180~170
Ma, 150~139Ma LA} 125~98 Ma —AMBE. 0 Z 4R —2 TAETF R, BECE[ AN
W B AR g B AR AR K IS 5 8 B 4 52, I3 LR B B o0 Ja i ok 2t - B 2 (165~150
Ma) Al H #4H(130~90 Ma), HH 165~150 Ma N84 2 @A BRI A 1A 38 /i A il o= 20k,
AT DLE H KT LS AT PR 1T S 3 NI T &b T 3X — ol B R A A

Table 1. Isotopic dating age for rock-forming and ore-forming stages of Dajishan tungsten deposit

= 1. KELWSEH RACE A BIIR

FE R S M5 WA T % AL, S/ Ma Kt VR
BABHENKE st Rb-Sr 167 + 1
e i Y e b o Kb Rb-Sr 161 +3 SCHR[12]
Hz BHE A e Rb-Sr 159+5
BEARERE BBt K-Ar 160.3 +3.03
B BHE A Haty K-Ar 1642 +3.5
AR Haztt K-Ar 160. 6+£2.8 SCHR[13]
O EK Hao K-Ar 152.6 +£2.35
EELUEET Hao K-Ar 158.1+2.8
BRI el LA-ICP-MS 237.5+4.8 SCHR[14]
B BHER A vl U-Pb 2384+ 1 SCHR[15]
SPsYiaska e U-Pb 151.7+1.6
RELTEE e Hz Tt 4OAr/Ar 144.4+0.5 CHR[16]
A Sk Bz Bk AT/ Ar 1472+0.6
R EK WEEHT Re-Os 161.0+1.3 SCHR[17]
A Sk VEp Rb-Sr 150.9 +2.4 SCHR[2]
Hz=BHE R A BRAHERA U-Pb 1499 +1.7 SCHR[18]

AT K LA H RGBS B R AT (1 [ A 38 AR 2 78 B 45 RAFAE R BOR I Ar B, hAS %2
SE[12]iId 42 Rb-Sr 55 I 4Rk IAG =2l A0, I DA O (e RS RI 7=, N R RS
KA RCEZ RS (167 Ma)s K% L EAIE R B BHERE) (161 Ma) LK K3 tAMATE B & (1
BRHERIE) (159 Ma). ¥ B S 5[ 13156 T B2 A 5 5 A AT 1 K-Ar M4 2 T AL &5 2R . 1 Ji5 B
AR 14] 5KSCZEE[15) BRI A LA-ICP-MS P SRR 5 47 U-Pb R4 2 AR 77k, 38R
LAY R A AR RS N 237.5 £ 4.8 Ma B 238.4 + 1 Ma, Ut LA N EN S, 54800 AT
U b DX RS A 5% IR AR A 68 R BN L A R OR N, BT L 32 5 AMATE 2 1R B B 1 4 Syt
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Uidy], R4 ERAIRERGHE, TR SN A S K IESH R B B BRI R, R SR
W A AR R R AR BA R RO 18 o G 8 I B S AMATE R . 0 TSR R, 15
RN AT I 8] EON BRI R, SR TR, T TR A ENDNRAEAE TS, e B TR g
PRAE G RN AR 4, BT DAL e SR 0% AT LA AR U e R0 (0 O I 1], AR 5K 3022 S5 [ 16] (0 48 X dis
AR Y, KT LA 5 e 1 AR I 8] _E S AL ST eE e T AR, BT i B L AR AT o (RIS
HT TR0 Bk Rl I 18] B - AMATE B o B B I Ta], Ui BT AR BRSSO R TR R, 3R
B B R 1 PN TR) M 5 2 AR G R AE I R B I T A7 ARG — 8 RO 22 . | T AN 2 (8 T T4 )
W (U0 A BEERS) BACE R 0E M0 30 X ™ SRR HEAT ELERE IR I E , 5K B B SE (17130 & 45
ATk AR 5 B I AR MR 34T T Re-Os [FALZMAE, 1T Liu Z5[18]%F 69 548 i 45 1A 1 )4
PR AT T U-Pb A,  FLIER S SR EE— 2P UE R KT LS H™ PR A 6w 3t DX RS Bl 1 T 7= A 1

3.2. R BB

RIHFEE191458 2 TT MR, B0 XS AR08 1 3 DN, 8 AN irBe. 2K BURHIE
e 2 Pse Ho T OH KPR 8™ (1 E EE A BB 1 BN IO ™ DR H™ 1) £ SRl . =T
SE20]E X XA AT R TT, RBUS A I, A KA D BRICIREET AT R L RO
WA EE RS AL, TR SRR AR, X 5 Rl B BUH A Ts B BERA S T By BUMIXS L, tBMIAE %6
AT B B o3 B A B o FESEAS RIS — B AR A AR, MR SR AT AR S 3 P A
XA, T e b AR AR A o PR U E R A D R T BB, SR TR R AR
TAEE A, IS R B AR B 1 28 SRR
Table 2. Mineralization stages of Dajishan tungsten deposit [21]

2. REWEH R MER(21]

1 N YR E WAERE  ORHEE R
I & TR M tf ﬁﬁﬁﬂr{éﬁ\ %éﬁﬁﬁ FEEN ) o
A f%; WERE MEA. A, A BEHKAL 640°C
L % Ta-Nb-TR  RHCAT . BARHCAT . R, A3k,

el Wi mbHeR HBabk. A=t WES. B 2?;@%% 550°C 334°C
P DA BEKA :
b % TaNbow_pe FHEF  BAHKH . OUKH . A28, KA
égﬁﬁm A, KR, AR, SRA. B ASRHML 526°C 309°C
B BT, AT, TS, S E Rk
o Ils & Be-(Rb)-W HA=BE FRHCA . A, 4. . . . .
I & 44 PR mey ¥ 503°C £ 455°C 280°C & 255°C
s & W-(Rb)-Be H=BE. AHCH . AIE. S0 SPrgtizig 203°C
KA Tk e iEY itk
Hz=BHE
Il &5 W-Be-Mo HE=fE. BAA. AYE. G4 HA A1k 287°C
Tk AR, BAE. MEER 5 A4k
REAL
Bk | —
I“”@ﬂHYgWM&m GERE. A A, AT ggzw
E%F%%% BIEERD . WO MR ARG o 260°C
& B B H . AR g
BaBHL
W& WORHEH FIZEE, BRRd. ST A ot e
ik T [mL
B A K SN R oty
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3.3. RLEHIBRIR

AN I A2 (RIS 2 () 5 3 06 DR 25 LB ™ PR TR BT 0 TSR IR AT T F 9 e Rt S5 22 F % K
L 6 OB 2 ok P 0 AR HEAT T BRI R e, AR B 613C 43 51 —8.0%0 LA J2—8.0%0, “F33{H
H—8.1%o0, FEHARIEAT AW AT H IR, JHARA T 61C H 5 R N ST 6°C rTA/E—8, FiknT
DAFH—8.1%ofE A FRGBHAR, (R B 12245 SR 5 8 S i 1) ) A7 3 2L s L B AR — B, DTt Jf b S [ 22 4 0 e
PR R Ik R BRI A X AE S o SOb RS, Ft e i A& K 0 B A Sk & AE B 2 TR
(17 534S B e 25 SR HEAT TR BT, RN DX A6 o DA R SRS S ik T AL 0T 034S B ARk YE L B
TE—1.5%0~—3.5%0, FFHEM AT X BEGH K 1) i AR 1 6348 {1 °-2.23~-2.92%0, KILZAE G5 X AL KA
A28 039S A, HAS AL TR T 84S JaRE Y, #Eitk, N B Sk T iR AL Y R ARk
VENAR XA A I o X TS [23 106 K3 LB PR 1 B A0 9 fik S A8 B A gk AT 1 At [R) 67 2% (A 9
HAp ST AR YIN 0%S HALTEE N-2.72%0~—3.68%0, JF HELEERT > B, MifE Ak
HHRALI I 634S AH AL IE BB A—1.03%0~—2.95%0, XA MR 1) 0°4S {H N-6.74%0, It HRIANEEE" >
FEERR™ > BEARE . AT LAFE HZIR 4 R0 32 B AL T —1.5%0~—3.5% AR AL T Bl N, 28 ARV T B0 — KO
P, AN AR X AE R A K (R 3)-

Table 3. Sulfur isotopic composition of sulfides in Dajishan tungsten deposit

3. AEWEH AFRRIIREMR

FE SRR W IS (%o) BERLRIE
EX7R -1.90
T Ak HH -3.30
Whs Ry -2.92
B -1.58 k2]
HERY -1.58
PEARE SIS HERY -2.96
TR -2.42
HEEBA™ -6.74
HERY -3.21
HERY -2.72
B -3.68
R R WEE” -3.17
WP -2.56
s -2.97
s -3.11 -
BERY” -2.13
BERY” -1.71
BERY” -1.03
ISP =R W ka -2.81
HEREA -2.95
HEREAT -1.88
WA —6.74
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3.4. RLE RASRIR

A FURH TR ) EEA IR S, AFREKEEARKME. ARG R, FibE. AR
B ST SN BT AU K ISR, 6 B AR SRVR AT N R . T A SR R R MAEAE (R 4), 15
K ISR EHT R G ik 0D = —106.8~—48.4%0, 0'80m0 = —0.6~10.5%0. H1#Z MRS [24] BT fif R 75 1114
PR IR H-O [ 2 IR 4(a) T LR, SN TEN S FRKIX, R 35t 29 45 2 7K X3,
Y K2R FET, Tl B RO AR IE AN 58 4k B T8 K, T A KB KRN o AR B AR 55 g b X
BOR REE A R AT, KRB XIS, WSy X [25] AR LA X [26], HA5S
Bk TEROKX SMKL I, A WKL SRS (E 400) B 4c). TERTAXH X =A™
DB AR 4Rt 78[22] [23] [27], KIMNEFIHZARINA, A50 o800 HEW FARES. X
HA KA RIE T EW NE Ky mid i, HR IR R PTG TR A A ROK IR e 1 GBI ASB B
AT )R BT AR 6180 {20 U) 52 50 H A3 B0 M AN T R B 3, I BN TR BRSO IR AR 0" 00 %
AR T I ARSI, SETERGBON, ™ X A 2k 25 T WIIRIR & B FOKIPER, A8 T —Fp F-F
i oK . FERBURRIATH B B, RURT LR PR A oK v £, RAWMDERIRABKNISYS, it
JERAPY B, KAREKEAWIE I, T WA R SRIKP B, B I AR SR AR A g LR Sk o &
ZEERTIR, AT IX B 3 R AT A R R K DR SR AR A T

Table 4. Hydrogen and oxygen isotopic composition in Dajishan tungsten deposit

F 4. KEWEH RS - ERGRARK

TARAE t/°C 5D/%o 8'80/%o 9"'%0m,0/%o0 PRI IR
A 557~640 -60.7 11.9 10.5
VaE 526 -73.5 11.2 9.1
VEES / -56.1 12.6 10.2
VaER / -56.3 13.5 10.3
o 337 -50.2 12.3 6.5
VaE 295 -51.5 11.2 4.1 Hk[22]
o 277 -52.6 10.6 2.8
HB) 557~640 -89.5 7.1 10.5
25 557~640 —-69.9 10.9 10.5
e 550 -63.0 10.4 9.9
5 526 —-61.4 10.5 9.1
EEES 310 —48.4 12.4 5.79 L
A 320~450 -50.4 11.6 5.31~8.34 HR[23]
R 284 -106.8 7.9 -0.6
BT 260 -100.5 8.1 -14
B 264 -95.1 7.8 -1.5
e 178 -56.4 13.2 -1.2 HR[24]
VaES 337 -50.2 / 6.5
g 295 -48.8 / 4.1
Y 277 -52.6 / 2.8
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Figure 4. Diagram of hydrogen and oxygen isotopic composition of ore-forming fluid. (a) Dajishan tungsten deposit [24]; (b)
Taoxikeng tungsten deposit [25]; (c) Pangushan tungsten deposit [26]
B 4. $57 PRAGHFifE H-O R RARKER . (a) KFLWSEF FK[24]; (b) MBHILIEH FK[25]; (c) BELUEH FK[26]

3.5. R REIFHE

IR ZE R TR WA T BB R B A R 0 ™ A B, IR FORAS . B oS5 2 O T R
FERT DA B Sl i B2 IR TR T AGB A s TSR IR S 22 07 T A AAE B [28] 0 BT AT R+ 1L
IR QAR IAT 7 RERIIIT, BUS T2 R [29]-[31]. B XS0 A S ik i) 32 2250 T8 B W
AP AR AR . AL COo2 CHy —AHALZEAAR DL R IBL 55 R T W 2 ik o b TR 0 B AR AR A 7E ™
ke = R 7 SRR 20 R R AR T, AR A T B M. HL& NSRRI B AR TS . R/, Al
FHIESEJ7 T EHAAAEE OV R 2 5, SRR 7B BV [32]. SR G AT ARIBE LSS R, 73 IR
AR — IR FE N 110°C~170°C. 170°C~260°C+ 260°C~348°C, #5F w(NaCl)H 3.06%~10%; AR
R AR —IR N 230°C~270°C 270°C~330°C. 330°C~370°C, #5/% w(NaCl)N 0.2%~7.48%; AL
WEFEAR R Y& BRI EERRIE AT AT AR BONHLL, 8 WA
NV A SR T Bl ash Rt Hh i X5 3 SR B A 00K . B AR R (33 1IKHR &0 A DRk AR B AR 2,
16 5 2 S BR AL kN A S R R AR L B R R 20 O T 1 B VR SR PR AL B A L T B Al ORI B A DA K T
RS R T AR . T B R AR SR 138 IR N 173°C~196°C. 252°C~396°C. 457°C~545°C, #hJEE
o(NaCl) N 3%~8%; 1, ARG FEAR i T EE D LR v 55T 1, B OERI—IRE R
522°C~592°C, #hE o(NaCl)N 28.9%~38.1%. [T i 5 i A i 45 SR i3 #r, WAL SE (321 Rl
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ARG T BARAE ANREEHFR S E SRS, 2RO R MAH EAER S 8T SriE, JHRARTE
BLFEARNEIE, SAF RAAE SN 114~132 Mpa, TERTREN 4.6~5.3 km. SZAHMREE 24 R E11H A 55
WA B A AR 7108 75.6~93.1 Mpa, TERGIRE N 2.91~3.58 km.o T2 ME A< %633 R 98 8 44 0 22 4 1)
FEER, A TRKAL S R AR - Eii - KR NaCl-Ho0-CO,-CH4 R R, T 18 < 5 24
FOBREHT AR 1 B AR U i o - AR ERE Y NaCl-H,0 + CO, + CHu AR £, JH 4 R AA A IRIEEH N
X A S AR R A (0 S B R MU, TR B AR ENAE B R A AR A B B T ML AR A

3.6. U &

EEXERE AR R A, 7 A HEAT T KRB IE[34]-[37]. B X 2= BEAE B 25 1 3 B oo R A 45 R
R, HEA R, EIRE, v ArE £, HIE A/CNK > 1.1, FIWiHON S RAERE, HE &
TORERIE A E £ . RIS B BHE KA R E TR 0E - Bk, BEA WO ES Bt S . dfcE o R s
R, BRIA T RHER A RHRE TRATTR L n R =%, WRb, Nb, Ta. £ Ta. Nb FEH A
I, Ta (& EHTE Nd &R, ZIOEEYV XA aBHEN GG ESEN D REARER, JFHXt Y
BRAREHE S it T EE R BT . A A Ga IS BB, W Rl B2 BHE R A R R B R
AR . M S8R E AL, FE R Rb M Ta 0% LRSS, 1 Zr K& B EE R, BoRH
Hoyr R AR AR TRt . BP0V X ME T Rm P AMA R R E 3, Hh—41088)
Au. Ag. Bi. Cu. Pb. Zn NFHERIBRAMZAL G, FRME TR 5 MR &, 1 53— 408 PL Rb.
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