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Abstract:

The Taoyuan gold deposit is situated within the Pingle Depression, located in the eastern segment of
the Jiangnan Orogenic Belt, and represents a typical quartz vein-type gold deposit. Current
understanding of the ore-forming material sources, the evolutionary history of ore-forming fluids, and
the ore genesis of the Taoyuan gold deposit remains limited —particularly with respect to high-
resolution in-situ microanalytical geochemical constraints. Through integrated field investigation and
petrographic characterization, we identified multiple generations of scheelite, a critical accessory
mineral whose compositional and isotopic signatures serve as robust tracers for constraining the origin

and evolution of hydrothermal fluids. /n-situ microscale geochemical and Sr isotope analyses of
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scheelite can provide novel insights into the genesis of gold deposits. This study employed a
comprehensive suite of analytical techniques, including CL, LA-ICP-MS, and LA-MC-ICP-MS, to
systematically investigate the major and trace element compositions and Sr isotopic characteristics of
scheelite from different generations and mineralization stages within the Taoyuan gold deposit. Based
on mineral assemblages and textural features, three distinct generations of scheelite have been
identified: Sch-1, which exhibits oscillatory zoning and occurs in quartz-pyrite veins of the first
mineralization stage; Sch-2a, characterized by oscillatory zoning and fragmentation within quartz-
gold-polymetallic sulfide veins of the second mineralization stage; and Sch-2b, displaying dark CL
and acting as a cementing phase for earlier-formed scheelite. All three generations of scheelite exhibit
a rare earth element (REE) distribution pattern characterized by enrichment of middle REEs and
relative depletion of light and heavy REEs. This pattern is highly consistent with that documented in
scheelite from well-characterized quartz vein-type gold deposits worldwide. Integrated interpretation
of the elevated Na concentrations in scheelite and the moderate salinity of coeval hydrothermal fluids,
indicating that REE*" and Na" substitute for Ca?" through an electrostatic compensation mechanism
and selectively incorporate into the scheelite crystal lattice. Sch-1 and Sch-2a display pronounced
positive Eu anomalies, whereas Sch-2b shows a weak negative Eu anomaly, suggesting a progressive
increase in the oxygen fugacity of the ore-forming fluids from early to late mineralization stages. The
observed increase in fluid oxygen fugacity is consistent with the influx of meteoric water during the
late stage of mineralization. The 37Sr/%Sr ratios of scheelite across different generations are highly
consistent (0.71236-0.71301), indistinguishable within analytical uncertainty from the age-corrected
initial ¥'Sr/*Sr ratio of the Caledonian ore-hosting granodiorite. This isotopic congruence strongly
indicates that the Sr in theo ore-forming fluid was predominantly dervied from the granodiorite host
rock. Plagioclase dissolution during hydrothermal alteration releases Sr and abundant Ca, which
combines with hydrothermal WO4*" to precipitate scheelite

water-rock interactions between deep-source ore-forming fluids and host rocks played a crucial role in
the formation of scheelite.

Keywords: Scheelite; Trace element geochemistry; Sr isotope; Ore Genesis; Taoyuan gold deposit
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BT X ERRBRET RFFRGFT M, |25 ET#H#F%A (Mirandaetal., 2022) . &
R AA R R HRE (BpidLA) £ K (Sciubactal,,2020; F&EFF, 2023) . £F % H#
REFT R, ARET BT HeRees W R ELENILE, Hlde, B XFIE Mt Charlotte
4% (Vielreicher etal., 2016) . &2 %] 24732 Muruntau 24 (Kempe etal.,2001) . % & Stibnite-
Yellow Pine Au-Sb-W # % X (Wintzeretal.,2022) . ¥ /)&% %4 %&£ X (Liand Jiang, 2024)
Aa#m % K Scheelite Dome Au-W & /R ¥ (Mairetal.,2006) « A5 @ME LEERFE . &4
MAER Z, AHRBT AR IR GH LT FM, TIERS RGO RB SR, BTLT KR
B AUH R4 T #7694 50 AL A (Ghaderi et al., 1999; Brugger et al., 2000; #&f£1Z, 2006; Chen et
al.,2024; Weng etal.,2024) . @85 69 EF T HE AR LT HRIA] . WA KGRIR, Afets
WEFF, K-BR Ak A 465 W & +2%) (Ghaderi etal., 1999; Song et al., 2014; Li et
al.,, 2021) o M BE—ANF ARRBRNE. RRERGALT T RIF MG EMEHME LTI, T
VAR BOE A AR R IAZ R E LR, BUF T AEF Z 89 R Lo, aBag EARAE St i
Rb & 47, £ Sr B4z & Ak AR B T RAKA R4z F 4548, ) 28 A TIRARRIRTIZEAE
#% #4542 p_iE #F % (Sun and Chen, 2017; Scanlan et al., 2018) . Sciuba et al. (2020) *F 43k %/~
LT RF A aByT AT TMELETNAN, BREAH L ATRSEXT A THTEL2RAE
kR, FREIMEAFARRX S AR AE LA EH R, Weng et al. (2024) @ i3 & &b
REenr R P RREXRGaLT FFREREMEME LKA, WETIZT % KRR AR L
F 0 E AT AE R K B RO AFAE; Li and Jiang (2024) @ id a4 /s R0b 3 B A 0625 R P R AR
FReahs FEMEALRS SeNd B & 94T, AH %4 49 Sr. REE. Mo 4= As &%
A2 Sr-Nd Bz & BB A RAREA T RKRIR, FRTAEFEXAELA LT K,

T L A TR R BT HORGIES ML, RHER4m L0 Au, Sb. W 2245 /=
Ho, H Sb%E>3Mt, W i >6 Mt, Au £ £>970t (Mao etal., 2013; Lietal.,2024) . X is
3 kT RETSRENEE, EREZT AT EESGEEINE, BRRELCIEKE Au-Sb-W
& & (Lietal.,2024) . &#uh Au-W # Kk (ZTHF, 2024) . %427 Au# /& (Chenetal,
2024) #=77 % Au # /& (Yinetal.,2025) %. &5k, MART HE TG TEIRN, £iTh
Bl LB B N ATE R MG B KILT bR ET R, X e q K 5iLdiE.LdHd R A
F AR T AFIE, RA IRARAFAE T 77 B A if S AR, (28F AL B AR BAK, &0y ma A2 h
REMF TR+ %5, PEFATZR 5 RGERT R MR ST RAL T R 45 B3R,
YA RETRERWRAE T Z R LR FWAE (1994) BT RGH LA T B & T



e ZWMEAEOMN, AALT IR RBET KA CO2 493 NARK Ca. Na e Mg 89 K4 i,
A9 (2019) KK IZF KRG RT FALA PR, KL E CO 0FIE, M AT AE
RRR, BERNT XK, BEARMT, %F RO EFm s TAEF T+ 0% 55, L£H5FR
AREWRBEF RPLINT REINE. FRHRG G, Z® s 5RE XA 642k
ME A, ARTHT RAORT EAZ, RAAKRRE R BAFI R T HOE 2, Bk, AU
RETRKARME. RRHRGOMT ARA D, BFEmey s Fargimt, s RRE
WMEMEAEZSE St Bz & 04, AIRERT R KR D RmA SR P WS FHHT
R, ATFRBIG R EF R 69 8 B AUF A 3 An R B & 3R A% BRI

1 HEH =

1.1 E3RMF

LA TR ek e iy TR Z ], R H LRI IEB 6 1T AL T A%
Ayt (B 15 Yaoetal,2019) o i%i&.Lif 2bdb R @i Ap ey il s ree s, a g Ay
ARG T ZIERGELER: (1) FEHAEAREAZLFF (465~380 Ma) , H3)j4
IEGIEMEGLZEE PR EERER G A LTS, RRMOER ZHERER, AR
KA S R K & & K iEHFRbS B WAER (Shuetal,2021) ;3 (2) FFARK (Z£%)
MR iELiE s (240~200 Ma) , & LA KALBE AL 05 &) 18 o W7 & Ao i S0 M1 69 5 B, FHAERE S
AIFE N 2891242 (Wangetal,2013) ; (3) b AR (BhFL-AFL) , =+ KFFMRR
6 BRI K AR SRR Y B AL G S @ ¥, AR EAAET SR 6 BARER, I
KAL) & 3% %5 (Zhou et al., 2006)
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Fig.1 Geological map of the Pingxiang-Leping depression (after Zhao et al., 2023)

FRMGTAETIRELTRE, AEMATX-FERAEAR, Bk ma;
AAMNEBER - F R XA ureRmE (B 1) . HEFRRELXFTRAZTE, LRI
ZHATE LR RE N e RMak, BREAEMREFHARE LW E#E;, 2ATROELE
TAEREZRRNEHLLMIUPRE ARG ROGASR L (F &K, 2015) o FRHGF
NEZAFFEAERFPARERE (A1) . FEAREXE L ZOHEFTLLEZHLR
AR EmFRKINKE (4365 Ma; Zhongetal, 2013) AAMIRZ = AN EEAKZE (409
+2Ma; Zhongetal.,2013) ; FHFAREXKFH N A= L F L 2R A KE (236217 Ma;
Weietal.,2024; 38 L5, 2025) o 2T 3 R #) 14 a0 AL3R 09 FLb T AL T Bk ILA #7 L& KAtk
Z it #peg e % &3 (Sunetal, 2017) &

ERMIGH LR HALEL, AEL, SN FPRERREE S 2E5 K, UAFT
Dy RA AR DNAFR@ZERST RAST 5 (HRFE, 2012; FE&, 2015) . i
S, HRLERF KA T DARIPIR S AT OIRIR G EZRA 27 K, L7 4] 8 1R T3
WG TR e P aymz Al er R (FmWE, 1994) .
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Fig. 2 (a) Geological map of the Taoyuan gold deposit, and a representative cross section A-A’ (b)
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Fig. 3 Photographs showing the mineralization and ore textures of the Taoyuan gold deposit.

WREFT RERXIN 10 X ek (%5: Aul-Aul0) , 3+ Aul 4= Au2 h £ &
TR, S b T RETREN 90%A L, Aul R EZ 2R AT F1 BT & a9k BARF, 7
MEmEdadmAk, MAN 35-60° , BIWEER (B2) . 4R HiRHAT+105 K E-320
ARz, EHKEA 540 X, BEA 0.09-1.56 X, FHRE 072 K, &%z THERAN 0.11-
30.9 Ji/ok, FH iz R 4.7 /b Aul HFHRGETREA 767 T, &5 KRELSTRE 65%

(49, 2019) .
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Fig. 4 TIMA mineral maps showing the occurrences of scheelite in Stage II quartz-polymetallic gold

ores.
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Fig. 5 Micropetrographic characteristics of sulfide minerals from different mineralization stages

at the Taoyuan gold deposit
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Fig. 6 Paragenetic sequence for the Taoyuan gold deposit.
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kV, R&AA 1nA.

B MR E LR ET B3R KF (KR BHX& s = TR B €13 F.8 Tk, M
KA E A Agilent 7900 & ICP-MS #% Al ESL 193HE #! 193 nm /£ 4-F# A F 1k R o MXTAE
PR 32 um #Ok R, FEIME A 8 Hz, =% AN 3.5 J/em?s 3+ K A MPI-DING #
AR EMH R (GOR128-G #= StHs6/80-G; Jochum et al., 2006) ¥A% NIST 610 #= 612 3K # x4
YR VER AR, BT AELERE. SATHIEN B XA Y ICPMSDataCal # 4% &k (Liu et
al., 2010) &

B 6 RALIR IR St Bz F 47 1 KX L3k AT AR R ar £ 8] A1 Bl LA-MC-ICP-MS
T Ro FTH MC-ICP-MS & 5 % Neptune Plus, &% ESL 193HE #! 193 nm E5-Fi#% A%, M
REAZF R A 90 um ok R BE, F/eMEHN 8Hz, EFAN 10)/em?s BT ERTHZERT
8 QG AREA S, AAF R BB & B AR/EY R Durango A2 MAD 18 A K4etf de, AT Lism)
KA T S, %7 H T4 Kozlik et al. (2016)F= Weng et al. (2024)F7 % Al o B AR 36 A4

BMIKARAZ A PE Tong etal. (2016) &

3 oMER

3.1 85 BRFREMFIE

WRET RFOOMGT EREZFERDHATH IINTEAN G E-RRT BRAF B9 5 %-
% & BT . F 1IN B as (Sch-1) £ 2R Pmbsm (42 100-800 um) , £ A
HEF QBRI H T LM (B Ta-c) o £ CL B ¥, Sch-1 27 &R EFH W,
& IA % CL 585 CL 3w B B e 4F4E (B Tbc) o % B a4 s (Sch-2) A ¥ Mt
#H) (42 500-3000 um) , EEHBERELSIK, FHANEZT . 47 Faipme R (B 7d-
e) o CL B12 27, Sch-2 Ti#—F XI5 A A AKX : Sch-2a EAK T4 CL BRHARKEES
g, ZEROBT % ZHaARI AR, #m¥%d) CL B8R4 Sch-2b ATk 4 (A Te-f)
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Fig. 7 Micropetrographic characteristics of different scheelite generations from the Taoyuan gold

deposit.

3.2 ABFT MMETE AR

WRET KRR EHROBT ORELETARNLMBE 1. PERXET, %F KRG8 F +F Sr.

Y. Na. REE #= Pb LR 2 E MK S, LRMELFHF S ELREI Sch-1 #= Sch-2a £ 74 48

st ZHe Sr A2, HAEEESAA 360-1891x10° (-F34{A% 891x10°) F= 533-1353x1107°
CF31E8 % 866x10°) , mik 89 Sch-2b Sr &= 44K, A 585-790x10° (-F341E % 654x10°) ,
ABLZ T, Sch-1 #= Sch-2a 49 Na &2 £4&, 4~ H H<0.1 - 57X 10° (-FH{E A 20x10°) #2<0.1 -

58x10°° (-F348A4 20x10°) , o Sch-2b 49 Na & Z 483745 %, A 19-193x10° (-FH1EH 66x10°
) o RREIHAREG T T Nb SEHEIK (<52x10°) , Mo AL LmE (<5.6x10°)
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Fig. 8 Chondrite-normalized rare earth element (REE) patterns for different scheelite generations

from the Taoyuan gold deposit.
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339x10°) , Sch-2a (15-1171x10°°, “F34: 239x10°) #= Sch-2b (474-1493x10°, -F34: 339x10"
0) « FRIERaGLT HETER,SERS A LG PHLE (MREE) §4&% (B 8) ,
H A LA VA Sch-2b A 2. Sch-1 #= Sch-2a ¥ AL A 3% G E Bu # %, H BwEBu*ay A A
3.4-224 (F-34 35) 4= 1.3-366 (-F-35 43) , # Sch-2b LA f Eu # % R #5549 E Eu %% (Eu/Eu*

=0.64-17, -F#0.90) .
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Fig. 9 Covariant diagrams of Eun vs. Eu'x (a) and Sr vs. Eu/Eu” (b) of scheeite.

3.3 85 RAEME Sr Bl 42 & A%

MR 2w F AR HX G5 4 LA-MC-ICP-MS Sr Rz &8 Lk 2. £ 2 27, Mk

2T RARR R AT LA A6 Sr B4z & Ak, P, Sch-1 ) ¥Sr/fSr{A/~F 0.71243—
0.71301, -F354 0.71270; Sch-2a &9 37Sr/2Sr /44~F 0.71236-0.71285, -F34% 0.71262; Sch-
2b & ¥Sr/80Sr {E A~ F 0.71248-0.71290, F3 4 0.71267.
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4 it

4.1 85 H LT EBERIE

FREP, aBy FHEAFTR,BEXTRLATERES: (1) KEABESE R
(Ghaderi et al., 1999) ; (2) &# #AMReg4e & (Lietal., 2021) ; AR (3) EALPF 40
JiZ (Songetal.,2014) . RO T T 25 adfmith B ELE, REAFIFZINNK
WEBERWTTLY EHMA, BASARTEEMRZRZN, RiKHNALRLT % . B
s, AFFIINT A S BA aTLIR TR G BT L LR B X i A TR HURE
FR a8 BB ey ERR b AR £ g KRR X (B 8) , %A XF LT hK Au & Au-W
AR, AR 60,4598 Kalgoorlie-Norseman., Mt. Charlotte #= Drysdale % X &% &4 /&
(Ghaderi et al., 1999; Brugger et al., 2000) . %3 Bjorkdal 24 & (Roberts et al., 2006) . #

4 K Canadian Malartic #= Val-d’Or 2% /& (Sciubaetal.,2020) . =& K3F&# Kk (fefz2fz 5%
2006) . R g4y k (Liand Jiang, 2024) . VARIZHE L 69 K% Au-Sb-W =77 &
AuF R (H2E%, 2005; Yinetal,2025) o L#g RGGERMSEELR, abs FHLTE
A9 5L £ &% bk F B & 424 (Ghaderi etal., 1999; Yin et al., 2025) .

—fmE, HEAER BT UAT ZAMA LN G F 4 (Ghaderi et al,, 1999) :

Ca?" + W8 = REE*" + Nb>" (#L#1] 1)

2Ca** =REE*" + Na" (#L#] 2)

3Ca’" =2REE* + [Ca, [Ca X% Ca &9 =4z (HL#l 3)

W RABRMF 1A LT, a8 R ZAEARSND 2=, L Nb &y &E52 pi%Z5 REE+Y
i, EHREHT KT R AT 8 Nb &Z ¥ RIK (<52x10°) , RAMA 1| RRTHRA
FEOHEIAETBERINE RIFBRREEFFERB LR, BAMESTFEFE THRL
WMEAEZTUARRT Wah & P EE AL F. £ABF P, Ca" 2 KBz (FFF2 1.124)
StFALE] 2, Nat4eft w5 P (% -FF42 1.18A) , disbit H & REE F34 % F ¥ 2% 1.06A it
R iE 4 Na-REE AB&# AN Ca? 8y dh A =42, Wb T4, HFF2 LU 1.06A 69 MREE L%
5 B i HLF] 2 a4 %, m&HTFEEB 1.06A 49 LREE #= HREE U R 5 #t N G455
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fiAé. B, Na-REE AB&H KA 2 £ FQHAT, a4 £ 2% % MREE @5 4% LREE #»
HREE, X 58R &5 REGFLT 5 £ 3 THual 3, Ca Az, FHHTFEHL

A48 A& AR T AL T, &/ REEX & T A GMFT P4 M2, REE Z MR K4
KRB, Bk, Ay RaKRKRGH LR SRR, MARRE T RGIKT K, Bphe B R
HAGG LR & hFe F TR0 £ 4R35 & LREE 741 HREE, X 5HLR G454 '§ & MREE 89454278,
AARE. Bk, #ual 3 TEMIREF KIEH REE B /K Ca #t N G769 T FhH

LR, MR G P a9 LT E £ %8 1E Na-REE ABAH K Ca 09 7 Xt N 54 i
#o BHEMAT, % MREE LA FEMOBEXNFE LT 25 AP e9aH5 (Ghaderi et al.,
w%ﬂ%%aﬂﬂmm),&&Tﬁﬁ%%?ﬁ%%Nﬁ%ﬁ,%Nfﬁ%?,%%%%#ﬁ
#, M EAZ BT 2Ca> =REE* +Na" 894835 B H-AF SN Q87 dhAs. W TR LT K
T, A5 P A 6 Na &8 AR RS AR P 5 8 EAFIE (4 11.3 wt% NaCl) A iz % #
MAHIRET H A 24 (FL9, 2019) .

4.2 945 Eu 7% B

#WEAEYF, Eu BETR N A B e B AANESAER LA HokE. Ed AT 58
T, Eu 22U ECH X AL, RAEMSERFZEFUAER AN £, B, BuFF4k 2R
R B R GRAR R AL R RS 69 T 23R 52 45 4% (Ghaderi et al., 1999 ; Sun and Chen, 2017) o
ARFE, s F Bu #FRGTRTATRERS: (1) &4 #iAT B /Eu? i,
(2) HARFGRE; (3) A& AARAH 89 Bu F+# 4548 ; (4) itk 5 | & 2 19 6948 ZAE Al (Ghaderi
etal., 1999; Brugger et al., 2000; Z1§%, 2024) . & F Ev*'5 Ca?" B A MBS LM, LHT
F A, Hikka®s + Eu* b Ei’" 2 5 5 # N\ dh A% (Ghaderietal., 1999; #3# ¥ %, 2005;
Yuan et al., 2019) . B, 3 a5+ B aE& S (Bu’'<<Bu?") B, #@% & IAE Eu
Wi RZ, & Eutt b bEE, WA A i Eu +% (Bruggeretal., 2000) . Ghaderi etal. (1999)
R/, TEARERERENLEG BEusE (Euy) 5% BuvAd (Eun*=(Smn x Gdn)"?) Z 18]
R ARRFIBT AT T Eut9MAE T, SAEC A £, Eun 5 Em* 2 E4%X; @A B A
FH, ZHZBAAEMXME, 0B 9a BT, BLRA KT Sch-1 #= Sch-2a 49 Eu £ & A+2
7 X A4, @ Sch-2b P W A+3 #% £, E ik, Sch-1 4= Sch-2a #9E Eu & % & ¥ H T iE R
MEEGROG MR IR, RARF LB A £ m AR 53 R Eu S+ % 89 Sch-2b WA s T i B3 5 69
54T, AR BB ERG. ZIANREATAX TR LA S5 K (Wengetal.,2024) . 5
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ZNEH %0944 k (Ghaderietal., 1999) . 3£ &2 445 (Sunand Chen,2017) VAR E K 2&H&
# % (Zhao et al., 2023) F &5 % Eu 7+ % B 6957 5045 RAB— B mil R A& B89 FH = ¥T Ak
ARG TSRS TR RAT KAEK, TLFE T RS RK H-O B4z & Bl b L (FA9,
2019) . #%4% Phillips et al. (2010) @ / FAER, £ K S HIRKREFT R KRR E-pH 0 H
R, B&FA SRR AuHS )y A da i, MR iE & BRIt id. Edea] TATE, BRIk
ST RNETERRELF TNE, LEZHAARSRBATHET ZRT (B 50 o 24 Sch-
2b AR ITI BT, ASCARM, RAHIRAR R AR AT s TR AR EF R T 2K X
BALH . IR R B EAT S R B2 ILI, BRI KAF (Wuetal,,2019) | #&Z 4T E
L (Maetal., 2022) A& K 4] I Eastern A= Kanowna Belle (Hodkiewicz et al., 2009; Sugiono
etal,2022) % KA &7 K ms 1FH & Kb HlZ —

Wb, EHFRLEN, BT HRKERKEMRRET 2B Sr A2 REE (3 F Eu XL Eu?*”
AE) BFNFR, FEAART St Bur 8 g %, Bt mRirh a4 4 69 Sr 424 Bu 5+ % (Brugger
et al., 2008; Peng et al., 2018) . Bk, wwFHR G454 (Sch-1 #= Sch-2a) F 49 .E Eu # % %k
BTET K EFTHKEHEE LM, St @24 Buft% (EwEu*) RiZEAEMXXR,

f, %28 9b Fi, —HAXANRMEMRKAR, BHit, KBS0 ZAER R KT R
Wik B 554 Eu 7% 89 T304,

4.3 RH BR R R

PR B H LA B AKE) Rb A2 (<1x10°) A& 69 Sr a2, B YRb RE =46 ¥Sr 7T
2ok at. Rk, i#id LA-MC-ICP-MS M€ 3k 13 49 *7Sr/*Sr AL T LM AR & & 54 694045 Sr
Pz & k. WREF KT AREXREHLA 69 YSr/ASr & H 33—, £+ T 0.71236-0.71301
z |, RARAF I Sr R BHRZIEL. HWARRT MR ERALEER EZ NG X FE, K
SUKE TR ST RIKS B % (BpFT0 5 A Fa iR 2 4K) &9 Sr Pz R A M B, B THhZ
BT, AMARASHR ST R R ARGERET L R HA IR, TdidLd
EIAEFAREIEZEN THERI (~402Ma) | ¥f L (~235Ma) F= &L #0 (~142-130 Ma)
ZHRAEIRIKRE L 2 BT LEH (Nietal,2015; Zhangetal, 2019; Lietal, 2023) . % &
BIHR A F RG9S BT RS 1 T 2R A B 25— AR IR B AR AR AZ 8 (409 Ma) , A LA F 400
Ma.235Ma #= 140 Ma = A0 18] &, E 3+ H T F T4 B AR AR E 4R 49 Sr B4z % 28 5% (Zhong
etal., 2013) , AT, HHLERWT: (1) £400Ma b, FILLEZHRK S F
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R FE K A K & 49 37Sr/A0Sr 484 %1 4 0.71085-0.71322 A= 0.70954-0.70996; (2) 4£ 235 Ma i,
551 0.71490-0.71658 4= 0.71198-0.71292;  (3) A& 140 Ma &, 5 #14 0.71612-0.71987 #=
0.71338-0.71370. EHREF H AR T LR, L O8I 4 Sr Bz & Hm b F 0 5 KA A
— 3 EMARTO IR AELA, N RBAMBREKAKE St Bz R 440, B, Lk
BEF TR T AT, R & AT 6 St BT RBR TR LK 5. WREF REH &Rk
49 8D 154 -82.3%0 £-55.4%0, 880 FMAAEHN 2.9%0 F 4.0%0, 5 HA Y E K- MR AARRILG Z
— & (FAH, 2019) o LI, ZFT R TS EKKT 69 S EE T A 3.6% E 4.0%Z 17, 5%
KAy (FA9, 2019) » B, KR CTaA 5 RX#MR) 4R AE AT 2 FiEL
K2 RS AN ZEBUR & 76 K % 69 Sr, 35 B & X 2] Sr Rz & B4, 7T WURIF H i FEPR IR &
R RB AR G E ABxT 3 — 69 Sr R4z & ARk, RMEGHLHI 4 A T B8 2 Otago X
F % ¥ Au-W # Jk (Scanlan et al., 2018) . & 2% %] 54732 Muruntau £ 4 /& (Kempe et al., 2001) .
£ IAF Omai £4 /& (Voicuetal,2000) AR I@FEELHFHEH, &R0 2LE5 KT A%
A8 Sr B4z % 48 (Chen et al., 2024; Yin et al., 2025; & EA%, 2025) . AridfEd, i
RIAKEFFRKERENE, RMUFERL Sr, BIEHERKE Ca, BH S5 MIRFRPTIE WG
W RAER K, H G agH s T H A &4,

(1) WRes RF ahs ey iyt Xl d#H L (MREE) § & AR F44E, LT EAA
o P 6y B £ B2 42 T 2Ca*" = REE® + Na' 4948 &% XLl

(2) WF-#a2|8e 0, @44 (Sch-1 #= Sch-2a—Sch-2b) &) Eu # % & 2 F 69 E F ¥ B #4 T
AREGE R FF, TR AR AREERHI SIS, BEaRe T 7 TRET AR
PRI AFIE, AR SUIA R RAR RGR B A9 T B R F BT A KAL)

(3) TRE#REG a4 s LA AL e YSr/A0Sr i, H 5258 E B 6K LK % 49 Sr B4z
FARAR—H, ARRERT ARELIHBILFTERT AERET EFNK-ZERE, %iT
OB TR T AR T ERAER,

44
ME 1 iLHBWRELEHT KRB R EGHFT LA-ICP-MS # & T &4 m (x109%)
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