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Abstract The Qinglong antimony deposit located at Southwestern Guizhou is an important Sh-producer in South China. Despite the
previous detailed investigations, the metallogenic epoch and ore-forming materials ' sources of the Qinglong deposit is still poorly
constrained , which seriously hampered the further understanding on its ore genesis. The objectives of this contribution are to investigate
the Sm-Nd isotope systematics of fluorites coevally with stibnite from this deposit, attempt to provide some constraints on its mineralizing
age and ore-forming materials’ sources, and lay some foundations for the further understandings of ore deposit origin.

The Sm-Nd isotope system of fluorites coevally with stibnite from the Qinglong antimony deposit is discussed. Different-color
fluorites form two isochrones, corresponding to the isochron ages of 148 + 8 Ma and 142 + 16 Ma, respectively; i. e., Sb-F
mineralization at Qinglong deposit tock place during late Jurassic Period rather than Permian Period as expected. The measured dating
data are coincident with the known field geological evidences, and rule out the temporally genetic connection between the Qinglong
antimony deposit and the Emeishan basalt. The initial £y, values of different fluorites at the mineralizing time (142Ma) fall in the
ranges of —5.72 ~ —5.81 and —3.81 ~ - 3. 88, respectively. The difference in the initial **Nd/** Nd ratios of different fluorites
indicates source heterogeneity, probably as a result of Nd supply from variable local sources of wallrocks. The minor contributions of
the local wallrock probably contributed significantly to the hydrothermal fluid Nd budget, and resulted in the dramatic change of Nd
isotopic composition in the hydrothermal fluid, and finally affected the Nd isotopic compesition of the fluorites deposited from this
hydrothermal system. The ore-forming fluid was rich in radiogenic *’Sr and depleted in radiogenic '*Nd relative to the Emeishan basalt,
which rules out the possibility that the Emeishan basalt supplied most of Sr and Nd for the ore-forming hydrothermal solution. In the
&5, (1) — ey (t) diagram, all fluorite samples fall in the field away from the host Emeishan basalt and Permian Maokou limestone,
indicating that the ore-forming materials were mostly originated from the exterior, probably from the underlying older strata or from
basement, rather than the host wallrocks ( Emeishan basalt and Permian Maokou limestone). The Qinglong antimony deposit did not
result from the in-situ remobilization as previously expected.

Key words Sm-Nd isotope system, metallogenic epoch, ore-forming material* s source, fluorite, Qinglong antimony deposit,
Guizhou Province
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HESY RV THNELX, RERESTVHEE™ 1,
HRZEUME R 19.96 T, REFRE N T.66 70, F-13
IR 2.8% ~5.5% (KiIl,1999) . RERIAN R BT
THREZHR(BRR S, 1984 WRE %, 1987, BRAC 3, 19880,
1991; 88 & & %, 1990; 4 B %, 1996, 1997 ; & & & ¥,
2002) B3 AU IR 5 e S R, B AT 4 )
BRK. —HRSAR. ZTHWETEASE. R &0
MERA KUESIE X, RYBtE S Pom' (. &R F0O
HKEFENE) REXBEN, AT WERETFIRE. TIK
WA K ISR (B S, 1983) s A A EK T NiEHE
ANF B A, AT 5 BLRBILTREWMAEZ
BBk L BE SR A 36 (R R AR S, 1998 ) 5 5 — R UR A A
R ETERABRBHYEET R, RHERT RE®REB LXK
R EBGEER, R ALTUR - BUESHE , STt
AR (PR, 1984 W AR B %5, 1987 ; BRAR B, 19887
BEKRE,199),

BT Sm.Nd B4kt FARMGE , B4k ('Y Sm) 3T 1R
RO Nd) BEED W S FE P RAE T 3K, # Sm-Nd & (2 &
ERBEZRENA, RA RN DU, B K
EFEN—MARTFE. TGRS Ca ¥y, Ha+HH REE
RUBBRTYESE S Ca* WL, %A K Sm-Nd [/
MEERRTREE—MHEBEN. ARNTF LR, Hitk, 520
2 80 K LLK, BN EE X HBET K P H A K Sm-
Nd R R &R #HTR LM (FZ KB %, 1987; Halliday et
al. , 1990; Chesley et al. , 1991, 1994 ; ZE4EFE4E 1992, 8530
W% ,1992;Galindo et al. , 1994, 1997 ; TR ZE %5 ,2002; iF 1K
%,2002) ,(HERIWBIR A ZRR TS EREAARXNTIK
(Chesley et al. , 1991;Galindo et al. , 1994, 1997 ;=X B,
1987 ; Z=4E 1155 1992 s T RUFE 45,2002 ; 7 A%, 2002 ) FIZb 3
MVT & Pb-Zn %" FK ( Halliday et al. , 1990; Chesley et al. ,
1994) . AXHIIFRESYT K ATIRN R, KEMAEAN
Sm-Nd [Rl 2 4k 2 % FR 9 A BEAT MG B )L 5 , 0 X0 R e
YIBBATHRIA, AHE - RITHY KRR E e X

2 MURIR

RIS b RS AT TR R KN M
MBS . %O KB 3% NE [m#EERER(E 1), NE [
WEEITEZE FLLEEEND BRI A B b2
BAH EHTRRTRENGT O RS H.BH Tk
FFRMENT RN H THEEAH FLEAREEZE, 55
&5 NE mRBILE R ERXRED. TXALBEHBE
HEZFN(E D) T oBEFOH(P,m) KE MRE LXK
H(P,B) M E ARG REA(P,HER,
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BXBBT & TR E R B ER, T RER
RAUBR=H . “KITE T &R F OHKEHTRE,
£ ARG R W R A B AR L R LR 6 oK LU B S R,
RES G LR DREAL AR AL AR . #ILEFSN L R ARAE,
“RIFB7W 503 A B (BRI, 1984)  BisaRE{ba B,
KREBRE RN AR, THEE{LEBT, AR
HENTER ST - EEBM PRXRERERT,
SERELATRRN L S RBT W EERT WA B LS
B AR X R A BB HEERAL

TRNTYHGRE, SRV MW EENESY , KA Z
EHARBENTIRRREY LRy OFE AR EA.J
o mkaNSBERG, BEMTFARAL RO KL
b, U R BRRELNERS AL, RO EEMENEST D
ARBKAET YN BRT EEEREN—MKOT 8. &1
BOMSE, X0 BO AR RE0 .6 REONH
&5 M ER—FAard S T REMBEGHEAIE. P
HRER, B HATSAR RFEH, RHEARERTHN
ERTH, SRS L PR/ BOASH KBEAFTL
i, RERAT R SR, IERARG W A RE WA X B
PEAEXA—HE, BREX, BREHERT, E7 TR
B, SR AR (AR ) A, 5HRT KRZA K.

3 FRmREESH

AWRBFEX R REA  RERT AN SN EPEL
OTRARGHRE. R EERBERAT X(ES QSS),
WARBEM KT X(HES QD.QN) . HMKEES# K
RHERZE L,

ERZNETENZAR T RENER E BHAR
FHO~60 B, REENEETH RIS, EHAR LD
9% L) b, R A RE 200 HRU T, & 1 Sm . Nd
R EA T E LR RE DR B ET R TR R
ERETEMR.

B Sm-Nd 3 HT R XU B T Z, Bl Sm Nd BB 5
Nd B & ERE S SIEN AN RER P ML E R, RIAR A
ERBELTE Sm Nd F &, 5 1C WAERA KR B IMHT
Nd B & thE W e, #£5RA HF + HCIO B3 RE, Nd 1)
g4k % /A HDEHP X & 23, IBE B A Sm 3" Nd &
T4k,

Sm Nd i [R] 7 Z # # k€ B e F Nd [B) (7 K B3 2
¥IFE MAT-261 B el B R L BEAT, Fr A Bm L
“Nd/'"“Nd =0.7219 e AR (U E R EH FH#FRIE. BE
— &% Sm-Nd B bR ¥ 25 A FE GBS04419 W E 4R K Sm =
3.02 pg/g.Nd = 10. 07 pg/g. '"*Nd/'“Nd = 0. 512739 = 5
(20);

@ BRI 1988. MAMTRES RV KR (EXARB LS
wE).
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Fig.1 Geological map of the Qinglong antimony deposit, Southwestern Guizhou
#1 MESTEKALTHEGH Sm.Nd FERERK
Table 1 The Sm, Nd isotopic composition of ore-stage fluorites from the Qinglong antimony deposit
BS5 3 P R Sm /10 ~S Nd/10°%  “sm/"Nd  “*Nd/'™Nd(20) ENd(142Ma)
QN-27-1 -k ¥al O + EEY 0.457 1.60 0.1722 0.512320 5 -5.81
QSS-8 HH + G 0.715 2.03 0.2133 0.512359 +6 -5.80
QSS-10 HH + O+ ey 0.650 2.08 0. 1891 0.512336 +5 -5.81
QN-25 REGBEA WRER 1.16 2.52 0.2781 0.512423 5 -5.72
QS5-6 WA+ O + ey 0.816 2.16 0.2281 0.512375 26 -5.75
QSS4 HE + A%+ BYY 0. 687 2.54 0. 1635 0.512313 26 -5.79
QSS-162 HRER 1.00 2.65 0.2290 0.512475 +5 -3.82
Q55-19 BEEO BeREA 1.34 4.74 0.1710 0.512421 +3 -3.82
QS5-16-1 HRER 1.05 3.53 0. 1800 0.512430 =3 -3.81
Q5520 BRE%n BE+ %A 1.78 5.84 0.1841 0.512430 + 4 -3.88
QN-27-2 HE + ST 1.16 3.66 0.1911 0.512437 +3 -3.87

WAy B B - o St B R 2 R K M R 9 BT S BT (R 3R A0 R RO B
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EFrirdE S A EE & BCR-1 (HIE 5 Sm =6. 57 pg/g.Nd
=28.75 pg/g.""Nd/"“Nd =0. 512644 + 5(2¢), JMC Nd %7

R ERE MRS o' Nd/" Nd =0. 511132 +5(26) . 4

Fif Sm Nd A RS A4 515 3.0 x10 " g.5.4 x 10" g,
Sm.Nd FEMFPIREMRT 0.5% ,"" Sm/ " Nd 50 Hrin
(20)%+0.5%,

4 GRS

HOK S Nd FREHERURABRE 1. ZTEA
B Sm A K 0.457 ~1.78 pg/g, Nd S 8K 1.60 ~5.84
pg/g; " Sm/ M Nd [ Nd/ ™ Nd 25 1k 7 B 43 Bl 2% 0. 1635 ~
0.2781.0.512313 ~0.512475, ZF #HA M Nd FHL £ 4 5%,
HER THILR L —HFRAETRILEE PR A (F
%.,1992) , 7Z£'"Sm/'Nd - " Nd/'“ Nd B g = , 2= K Wik
R B0 AMA, #6 R2ZEAH A (0SS-16-2 BRot) K —
H. 86 RECEAO A4, R H B RR IS
fE(E2), Z£'"Nd/'"“Nd - I/Nd B , ARG HREL
Sy A R H, BE R Y Sm/' Nd - " Nd/" Nd B g s B 4
BEAHERGR, MAREFLE X, F|H ISOPLOT &
.ok 6N RA REZAEAOEIMFNFNLEL c =148.0
+8.5Ma, ("’ Nd/"™ Nd), 3k 0. 512153 = 12 (20), ey, () =
5. 7(E3A), 4 MG E REEHMT 1 NMRZEHELH
MAZERTLR « = 142 £ 16Ma, ("’ Nd/" Nd), 2 0. 512261 + 20
(20) ,e5a(t) = -3.8(H3B), R4 QSS-162 ;P Kk =@
HO.BHXESE -A8SETEE . HNEFREASE
W HREENE, REARMEN R AEMME THAS
LR, {E P I 2R 0 R 38 K R — B0, %o L 9 45 B 4R AR I A IR
EHREANEEYS .
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Fig.2 Plot of Sm-Nd isotope composition for fluorites from the
Qinglong antimony deposit
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Fig.3 Sm-Nd isochron for the ore-stage fluorites from the
Qinglong antimony deposit

FHAPH Sm Nd FM TR ETERU B A Ca™
MR BRI AR, Sm Nd R L TEERAS
Y BB, %A P Sm-Nd R R &R 54 FHEAR
#5(Cherniak et al. , 2001), T H , B 75 5 A5 R 3 X O H 7%
ERTENMXHEE, BT ERTE R G R B S-SR
HEMME, B, 9 HAK Sn-Nd FAIEERNRFT
HABY oI E R SR BIE () Sm-Nd A 2R 4EH8 (148 +
8 Ma 1 142 + 16 Ma) R fRFRIL AL B [B], BN BE RESH DT PR NI TE
BTH®RGEF U, WSBMEE, 2T A NT KEESS
EEAE U E M ILETR Z ], 78 323 LB TR s 2B
WEF—FHERNER (B 1), B, 205 E 8 4F 5
S RELMAY S, 550 BXARTEF(1985) M ¥EH,
MABRSTR-BAUNXES ST, 9 A0 Rb-Sr Fatk
BN 172 £36 Ma; B TRARMZ PR ST K
TYRAQEERK - Ar FRRZERY 145 Ma(EA R
%.1993), ERWARMNET HRY FR 5HENFERE
WA -8 Hit, A%EE R REREEEN ZR_E
LA, BEMPIR RV, & E 1L TR A NI R R
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257 Ma ~259 Ma (SR % % ,2001 ) , BR A KR AW R EF
B K T HE REBE T L R, BRI BR (T A B ) L= P HEBR B
RS9 K SRS I RE Z RN EREBEKER.

F2 MESY KRY BER St .Nd R RAN

REHREST PITAHSN L AR R RE—B, FRRFH
FEREBENEAY & EHIHE N N A B R
R(E2.83),

Table 2 The Sr and Nd isotopic composition of wallrocks from the Qinglong antimony deposit

Rb/10 -6 St/10°8 87 S/% Sk

Sm/10°8 Nd/10°% ' Nd/'*Nd

B ¥ 2 ESc(142Ma) ENd(142Ma)
EM-55 wELUZRE 19 429 0.70497 6.93 32.2 0.51260 6. 14 0.47
EM-56 22 367 0.70501 5.698 28.22 0.51261 5.71 0. 81
EM-57 17 454 0.70480 6.202 30.36 0.51259 4.16 0.40
EM-58 18 444 0.70488 6.223 30.33 0.51267 5.11 1.95
EM-79 21 231 0.70586 2.819 11.53 0.51276 15.8 3.27
EM-83 12 148 0.70541 4.369 19.43 0.51268 10.1 1.93
QD-17 FOHKS 0.21 354 0.70682 0.1323 0.7138 0.512224 35.3 -6.51
QD-19 0.55 298 0.70679 0.1152 0.5474 0.512258 34.9 -6.12

HZRAEFMRE R FEHEEIET B Chung and Jahn(1995 ) , BCE A2 IR
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Fig.4 Plot of g5, (t) vs. ey (t) for fluorites from the

Qinglong antimony deposit

AR EL 142 Ma fE BT A HEDRITTE, B —H%
AHERM ey (DN -5.72 ~ -5.81, F_HEAKELN
ena(t) A -3.81~ -3.88(FK 1), B L H —HEHFRE
Nd, XRERPHEARESN Nd REFREBIFER. AIAMN
FRBAR, EFEZT KD, AR E— k&R EHaH
¥idh Nd [6) 7 F {8 5 3% 16 8 K ( Halliday et al. , 1990;
Chesley et al. , 1991) , BEEE R —F 4GP HANG
Nd [ 3 A AL ] BEFZE AR 3 — 1 (Menuge et al. , 1997),

R — R R 8 ARE X Nd KR E1EAERN,
X I8P ERESE T RN B4 3 A 76 8 LA iR | R ], Hok
PRAD 28 PR (TR RS R BE V2R ) Ml S R RAMBA
ER MK ERANRESFBORT EA RETEN EBEILH (8
B 4,2002), Hib, RATHER XA AP Nd [ AR
MARER B STHEREREN R REE X BE
FABNdWRARE THA N FANERNEARER. BT
AP K P REE )& &8 % 1R X (Michard and Albaréde,
1986; Michard, 1989) , itk . ZETIEA B BE M X REN
JRRRAE AL, ER T GERY i B BB K & B Nd #9F 4 (budget) , 7
BT FAKK Nd [6 67 B H K4 4L (Menuge e al.
1997) , - BAL WP A SRR Y Nd Bl RHERFRY
—t.

RTEH SR AFESY KT RBEEREPHYR
FE, BN BEE(EBELXRE . ZBAFOLHKE)
MEAR S Nd R RARHERT T HHR. ERT
(142Ma) i , 8% JE L1 Z A A9 ey (2) 0.40 ~3.27(F2) , K
RSB A PR Nd [P BERTE 66, (¢) — ey (¢) ER
FEAHESHAAEERELZRANRN(E4), B
M, KR EHERT AT S Nd EBRME, WHTFF
AHRETM S, KT 8 ey ()N -6.51 ~ -6.12
(R2) BEFEHEARER(-5.72~ -5.81),BF =
HAHAESVR L KE SRS EE Nd; i # A LRT
KEEHETREAS(E4), Hiv,FOHKE BN R
Tk Nd. Sr py ERBAE , AT ANPFIREERH, XV HWESE
FAESTHEERE Shali& Sb {1, DA A A EZ M
B EAA SR TR Sh, HK Sb & B ERERLIRE A
HnmnsE e (B G, 1983) . Bk, ZU R HEHIER
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PEE RTVYREZRRAIIE, MARTANER" FH
MOE A" (BRB S, 1984 W RS 1987 ; A 3E, 19880 BF
HERE,1990), CENHRER, BT REXARNHEL TR
AT 2 SRS, R0 AR 7T BB 2 ik AR 3R RE B sk
M(ERES,2003), LR HFSHWLTRBRIEETE
BREHENE. ML TEAREYN, HEST R LT —#
TR R TREEESZMET , RD F kR M SRR JE A o
kb A B9 A ULIES B (2 3%, 2002) ,

5 &

(1) RSy B %A 7E'Sm/™ Nd - '°Nd/'* Nd E #
B A R, 43 BN R T AT LR AE I 148 £ 8Ma 1 142 =
16Ma; FEREEEH BR R H VE R & 4= ZE ek B it , i/ TR )8
WZXRENRETR, RSV SRBUXREZREAER
BEREKER,

()RS RASHZNEREREBEAKEY
& BHWE Nd R RARHBAR. XFHWEFRNES
BREERBARES RO REVENBESFRENRTEL
X,

(3)7E e5,(2) - ey, 1) B, %A MBILZRE . &
AF¥FNARKEASSHAAEARXIE, HRET WRT R
FTERRAIMEAEMARZRT 2, BATER KA TREY
ERRER.

B AR R B TR B R R Y ST
AR BT R AR 1 U Bh , ZE TR R !
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