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Abstract: The Jinying gold deposit in southern Jilin Province is located in the northeastern segment of the
northern margin of the North China Craton, and its Middle Jurassic-Early Cretaceous magmatism is of great
significance for understanding Mesozoic tectonic evolution and gold mineralization. This study focuses on Middle
Jurassic-Early Cretaceous igneous rocks from the Jinying gold deposit. By integrating petrography, zircon U-Pb
geochronology, and whole-rock major-trace element geochemistry, we investigate the petrogenesis, tectonic
setting, and discuss the implications for the gold mineralization. LA-ICP-MS zircon U-Pb dating indicates that the
Tuodaogou granodiorite porphyry was emplaced during the Middle Jurassic, with an age of 165+1Ma. The
Dongdapo granodiorite porphyry and granite porphyry show Early Cretaceous emplacement ages of 130+1Ma and
131+2Ma, respectively. Both Middle Jurassic and Early Cretaceous granodiorite porphyries are calc-alkaline series
and are identified as metaluminous I-type adakitic rocks. The Middle Jurassic samples display Mg* values of
45~47 and Nb/Ta ratios of 14.35~16.89, which are below the primitive mantle value, suggesting derivation from
partial melting of thickened ancient lower crust. In contrast, the Early Cretaceous porphyries have higher Mg”
values of 57~59 and Nb/Ta ratios of 18.87~19.31, implying their generation via partial melting of delaminated
lower crust. By integrating recent regional geological evidence, we propose that the Middle Jurassic igneous rocks
are closely associated with a compressional setting induced by Paleo-Pacific Plate subduction, while the Early
Cretaceous igneous rocks represent products of lithospheric delamination during the peak destruction stage of the
North China Craton. Combined with existing ore deposit data, our findings substantiate the Jinying gold deposit as
a distal low temperature magmatic-hydrothermal gold deposit. Furthermore, the regional Paleoproterozoic
unconformity surface and Early Cretaceous igneous rocks are interpreted as critical metallogenic factors
controlling the Jinying gold mineralization event.

Key words: North China Craton; Southern Jilin; Igneous rocks; Distal low temperature magmatic-hydrothermal
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Baragar (1971) ; (b) Si0,-K,0 Kf#, #i Peccerillo and Taylor (1976) ; (c¢) A/CNK-A/NK [Efi#,
P& Pearce (1996)

o e AE A K BE S (24BS-03/04/05) BB RE 2 G SO, e &N
64.94%~66.94%, FHFEM AT AR A S8 2 18] AE 0 B 2T (Na,O+KL,0) & & N

6.82%~6.98%, £ TAS FERHPIENIERK NK A X (B 52) 3 7E Si0,-K,0 KRN &
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PR E R 51 X3 (B 5b) o FEAAH ALOs. MgO Fll CaO IS &4 AN 15.41%~15.84%:

2.84%~3.17%H1 1.90%~5.02%, 4AMIFIFEE(A/CNK) A 0.82~1.19 (fftF& 2) , #£ A/CNK-
A/NK Bl NEF S A X (B 5¢) o MibonsmIrm, RKNKBREE Lo RaE
(ZREE) A 117.64x10°~139.35x10°, LREE/HREE=5.26~6.94, (La/Yb)y=20.61~27.38 ([
2 o EBRRBRA AR EAHE Lo R B, TR N KBS R T s T o th 4k
AL (B 6c) , i (8Eu=0.90~0.92) Fl4li (5Ce=0.81~0.92) FH 455 . FF &R
IS bR R LRI B s, HE% Ba. K S RETFHEAILEK (LILE) , S Nb,

Ta. TiZEmmtE (HFSE) (K 6d) .

1000 1000
(a) = (b) R T H A KB
PRSI T KB & (169-162Ma, FRFE, 2019;
(165Ma, #I0) Keevil et al., 2019)
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©) (d) PB—
ELE SR B I B F R HIE R N KB
(130Ma, Z&30) (134~132Ma, Keevil etal., 2019)
Y A #ﬁ%lltlﬂﬁiﬁf"%
A ~A . (133Ma, PREE#E%. 20200
100 & 100 N\ o
i, X LOSE Siierd-e o)
—tn 4 (120Ma, ZEIES, 2022)
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6 W L X R AR S BRI A bR e A Lo R BC M (ay o ARG HIZER
AR TTR IR (b, d)
Fig. 6 Chondrite-normalized REE patterns and primitive mantle-normalized spiderdiagrams for Mesozoic plutonic

rocks from the Baishan area of the southern Jilin

Borr B A R g6 Ho 2 20 {E#E Sun and McDonough, 1989
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5 Wig
5.1 s H I X R - B 5 RS R ES)

TN B AR IE SR IE T 1L i TN KB 85 47 U-PAER 20 7 M 169+ 1Ma (Keevil et al., 2019)
M162£2Ma R T45, 2019) o ASCIRIEHALR INKBEA RS (20BS-10) HIH AR B R
i (El4a) , TWULLME (0.26~0.76) KT 0.1, RAHNERKMRE. Fik, &
(20BS-10) *“Po/ P UER AT BIE 165 1Ma (MSWD=1.10) , #[[] ik CATFR R
Bl FEIE R AR BRIE VA 18 B AT R i AR Oy b gk D i, T O o 1] o s S e =
B (T30 o FEHEM AWM, kP s Ra GAR1E 7S LR b X 46 5 KB
HEEAFRTEE N169~162Ma (K2, F1) o sk, FEIRIFEVEF BRI HIX A H 75 1k
B AR, A ER T EN172~171Ma (B2, £1) . Fi A LXK AR EA
HORBEEAUPHERGIHE R TR (-7, %X b R % X A AR A A i -
BRI (RRT5, 2019; Keevil et al., 2019)

RRPAL K NKBEEFE M (24BS-02) 854 R AW RMIRGHH (B 40) , ThWU LA
£ 0.10~0.97 (fff# 1) . DZK1005 BALRKBEE & LFEdh (24BS-07) #iA K & B IR
Wit (B 4e) , Th/U HUATE 0.10~0.57 (BHEE 1D o PAERHIER I ZF ¥ a K e Akt
RPAEREE Y 2OPhAU AR INBCT S E /Y B2 13041Ma (MSWD=0.17) #1 131+2Ma
(MSWD=1.60) , RFEAE K INKBEA FIAE KBEE A O MR AR B R, X F, 7
FEAHAE K N KBS . INKEE . KN BEA BDIR A 55 K 7E R R R ¥ i 7k 22
MARRHCHRIE (Keevil et al., 2019; BRIEE5E, 2020; ZFMFESE, 2022) , HAEAER
JLHEDY 134~128Ma (& 2, £ 1) o RIEXKEOC KR KLETR, R (RaED Bk
HRK L ABREEERIR . Bhi . I RA X RE A ER TR 127~120Ma (B 2, %
1) o FHIERT I, ASSCHHRE (9 2R K3 A6 B I B AL B i O o i — 2D e 8 i
L X5 T g B 2 o A A R S, S A L X rp A AR B - SRR B R

B AEMARIER (B 7, Keeviletal,2019; M E%E, 2020, ZMWIES, 2022) .
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R 1 AL X R -5 R A SR (RS LA-ICP-MS U-Pb S 4t it

Table 1 A summary of LA-ICP-MS zircon U-Pb ages for the Middle Jurassic to Early Cretaceous igneous rocks

from the Baishan area of the southern Jilin

S .

AR 4 Foxcd GPS KA E WE (Ma) 5 LR
F-151 IR Kl fvRE 41°53'57.275"N; 126°21'30.298"E 17241 Keevil et al., 2019
F-069 R0} KRR 41°54'35.844"N; 126°34'48.064"E 1712 Keevil et al., 2019
F-025 BRIE VA A6 N KB 41°55'31.263"N;  126°17'0.948"E 169+1 Keevil et al., 2019
F-031 el e KBS 41°57'32.053"N; 126°20'47.763"E 167+1 Keevil et al., 2019
F-039 VAV (MR e KBS 126°18'51.538"N; 41°54'3.932"E 167+1 Keevil et al., 2019
F-037 FNIEYT TER N KBS 41°54'5.359"N; 126°18'51.565"E 166=1 Keevil et al., 2019
20BS-10  LKi&i TE INKBEE 41°55'41"N; 126°17'19.94"E 165+1 A
XN-1 i 6B N KB 42°01'12"N; 126°27'30"E 163+1 mRTEE, 2019
TD-1 IRIE e KBS 41°53'25"N; 126°14'29"E 16242 AR TR, 2019
F-092 MKAE A6 N KB 41°59'39.102"N; 126°23'52.884"E 1341 Keevil et al., 2019
DN-1 MK aE KT 41°59'37"N; 126°24'9"E 1331 Wi 55, 2020
F-051 KR BRRAE KA 42°0'13.21"N; 126°28'0.689"E 1331 Keevil et al., 2019
C-P-1 MK Az e N BEE 41°59'20.98"N; 126°22'50.262"E 1321 Keevil et al., 2019
24BS-02 AR 6K N KBS 41°59'43"N; 126°27'12"E 1301 FNS
24BS-07 KM R B 42°02"N; 126°26'52"E 13142 A
F-131 i pERT] WK 41°51'36.948"N; 126°18'10.553"E 128+1 Keevil et al., 2019
F-065 VNG| ZKNKBE 42°5'7.313"N; 126°34'42.199"E 128+1 Keevil et al., 2019
F-027 JEEFIAT B 41°53'22.989"N; 126°20'38.994"E 12741 Keevil et al., 2019
F-079 WK Kl fh ek 41°55'7.861"N; 126°34'18.16"E 1231 Keevil et al., 2019
F-054 FIRAS Kl R 42°2'33.066"N; 126°34'4.394"E 12241 Keevil et al., 2019
20IN13-1  Rindd WK 42°3'4"N; 126°34'5"E 120+1 ZHEESE, 2022
’ 133Ma
all N=21
Tr 167Ma
6 |-
= 4.l
1 U
p.c =
T s
L I | A |
90 110 130 150 170 190
Fi%(Ma)

K7 5 5 L DO AR S SO B AT U-POEE R A 5
Fig. 7 Probability density diagram of zircon U-Pb ages of Mesozoic magmatic rocks from the Baishan area of
the southern Jilin
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52 HABHE
5.2.1 PRI MR NKEEE

GRIEVHAE R NP Rk B (LOD AL (1.41%~3.46%, & 2) , WERARZE#H
JE AR R . BRI KBS (B 5a) Bk (Si0:=66.03%~66.49%) & bl
(Na:0+K>0=6.10%~7.43%) F¢fE, J& Tt (K 5b) MR miexs (B 5¢) o FEl
WA AT, KAERMNARNE (E3b) , §0ERaEE, RIS A A RIEK AR
EW Y. AN, FEM 10000xGa/Al ELAE (2.00~2.23) ik F<2.60 (Whalen et al., 1987) , 1
10000xGa/Al-Nb Kl fif i & N 1 B AE XK & X 38 (Bl 8a) , T f£ Zr+Nb+CetY-
(Na,0+K,0)/CaO B H#ARS 7 1 BAERA X3 (B 8b) o £ b, HEWEFE X

Ok A B T BEE N HERR I T AL B

100

(a) (b)

ABHERH ABERE
ol(m r
o
= 9
= =)
é g Ak bf
- ! C. ST, SEMAEITER 2
*0 o
Z 10f
IERS AL R

AT FRHL, SEXMALTE R &

A

&
2
A

1 § 10 10 100 1000 10000
10000xGa/Al

PP HEE R (R R
C165Ma, #3)

B AR R ST
A (130Ma, A

Sr/’Y

_____________________

i ; i oo ; : ;
50 55 60 65 70 75 Ll 60 65 7
Si0% Si0,%

8 1 i F L DX AE AR NS BRI SR ALAI B (4% Whalen et al., 1987)
Fig. 8 Petrogenetic discrimination diagrams of Mesozoic plutonic rocks from the Baishan area of the southern

Jilin
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16 R N KB A FE S £ 5 # - (LREE/HREE=4.35~9.14) FI K& FEfitsk (i Ba.
K% , Moimmmics (i Nb. Ta. TiZ) (B 6b) . EAIN Mg" (45~47) {l#%
fik, Nb/Ta tbfH (14.35~16.89) KT JEanHui@ s (17.5) , FKEIILATHE BB T 5T R 7018
RGP, PSIRIE AR TTIRECA AR (Ma ef al., 2013; 5KkF0#55, 2022) » Nb fl Ti fisdi
RNEX RS HANAMESLA. A, PREPHEIERNKEES AAR &N St & &
(453.88x105~618.99x10°¢) ALK Y & & (9.23x10°~10.87x10°¢) , HAEF M (La/Yb)y
(18.03~40.32) Al Sr/Y (42.87~67.06) {HAEM Tk FA A (Kl 8c, 8d) , S [k
SR NS B REMER (Richards and Kerrich, 2007) o JBHKiE, $ik 7o i 5 4 T
BRI B VA BT DU AS [ R e R - ARFr e e B 3870 M5t (Defant and Drummond, 1990)
47 %R REE RSy RRE SRR A (AFC 1F2) B4k (Wareham et al., 1997; K
FHEL, 2022) 5 PRUTFHGEE AL (Kay er al., 1993; Gao et al., 2004; Ma et al.,
2013) 5 JNE FHIFEER /344 fE (Hou et al., 2004; Ma et al., 2015; Liu et al., 2020)

5, OB IN KIS & R BRI Na,O/K,O EUfl (1.43~1.81) , sk
B ppicf 5 3  H R DR R 2208 5 2 B 308 . B ANAT Na,O/KL0 U AE>12 S FfE (Defant
and Drummond, 1990) , iIEBIHAR AT GEAS SR AT VeSS B0 A M R B . X alsia R 42 0
AFC W FRIBH T — R AN BRI A Ao SR, 7EWFFCIX IR B A A & LR
BRI ASORE MR B A B RE  (5Bu=0.96~1.03) , JLFEFRRHF£S
THAE b KB E AR T M ) 2 R 5 9% AFC i /2 (Wareham et al., 1997) . BKiEVATE
RIS TEEE (MgO=1.74%~1.83%) A1 Cr (10.31X10°~13.02X10°) H Mg" (45~47)
EARAR, X ESREAE 5 EHRUT T #5240 20 Bl B 35208 5 A A RAE (MgO>3%, i Cr
SR, MZME>50) A, CASREAFAER, NE RS SIS =— R
Mg {ti<45 (Rapp and Watson, 1995) , Ff HEKIEVATE i IN-KBEAFE S 43508 NS N 5%
A IERIIRIE R A A X IR (B 8e, 8f) o {HFFRANIE, WUEVALE N INKILE 1H: A
Hf FAL RN, et N-2642~23.70, —HrBUE AR Towe A 2872~2704Ma

(Chen et al., 2023) o %5 EPNA, AN A WLSEETE R NKEES AT RERIE T n s
R
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522 RREMHERNKREE

RN KB A Bk & (LOD N 4.25%~6.48% (MR 2) , ke kEXUEmg &,
PR B M AL . HIEKNKKTEZELER SO (64.94%~66.94% ) 5 4 B
(Na;0+K20=6.82%~6.98%) /32 Efk & BRFIE . FEMTE SiO-KoO KEIfifHh ¥ N i B 5 il
RINXIEA (B 5b) , ALOsS &=L (15.41%~15.84%) , A/CNK fHAT 0.82~1.19,
FERER, EARCAUEART (A/CNK<1.1) (B 5¢) . FEFAE TAS B R ANTE K INK 5 XI5
(K 5a) , THAEUKANE, SHNA. BaRRasE, RIS BEl A BT HA &
W. HERILZESHUR, A SCRER 10000xGa/Al HAE N 2.49~2.63 BT T BUAE K 2 B
(2.60, Whalen et al., 1987) , {HfE 10000xGa/Al-Nb FEIf@H &N 1 BUAE R A XA (K
8a) , Zr+tNb+Ce+Y-(Na:O+K.0)/CaO BV FiA D 7 1 BE KA (B 8b) o i b, &M
FT UL DX A B A B R HAESR BT T ARLAE R 2

RN K BE AR B M+ ((La/Yb)y=20.61~27.38, LREE/HREE=5.26~6.94) ([
6¢) » HEIRE Eu (8Eu=0.90~0.92) F1 Ce (8Ce=0.81~0.92) 7% . fiia st & kM &
(F 6d) Bor, HEREEKEFEALE Ba il K, MHEF TR MICE Nby Ta f Ti.
e R N BE A FE 5 La/Sm {H (5.07~5.89) /8 NHISTIERLE JAFAE (>4.50, Lassiter and
DePaolo, 1997) o XEEAE G NS RS I E= 1 Sr & (521.78x107°~609.33%10°°)
FBALHK Y & & (8.19x10~13.30x10°¢) , H A& (La/Yb)y (20.61~27.38) F1 Sr/Y
(40.45~74.43) HFEFRUTHREEHTEA (B 8c, 8d) o FH ML NKIES FFEH
HEALH NaO/K,0 HAE (1.33~1.38) , 15 WAL FESE R 0 IE R I T B ST 40 . & B

M54 B ANE (Defant and Drummond, 1990) . #8107, AHE T4k P A K N KBS,
H

4o

SEAAE B IR BRE 5 R 1) MgO & i (Mg0=2.84%~3.17%) « Mg’ (57~59) 15 LLK Cr
i (144.55X10°~169.07X 10°°) WA, (£ ATA NN T Hh5E 38 4016 b ) 3254 50
FE A LN (K 8e, 8F) o FAEMALK INKIEE K Nb/Ta HAE (18.87~19.31)
BERTHRD ALK NKBE S (14.35~16.89) , MiEHLRIGEHE (17.5) o FikHhER1L
FRAEIL RN R, 16K NKBEE SHRTTAIRINE S 5T 1 7036 43 4 il BT T B 25808 3 s A
AL, HIE S MR 2 A BAE AT X (Kay et al., 1993; Gao et al., 2004; Ma et al.,
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2013) o REAIAI A, BT RO R I AR MR AE b BESE (130Ma) IS A1 endt) fH M-
2.39~+1.60 (Tpyp=1337~1084Ma) {225 i T~ FL 0k & BRGE A AL K N K BE % (Chen et al,
2023) , [AIFEUEHT T HUNEYI BT DTk, DRI, AR ORI R 1 S A8 B B ok B o AR
B N HLFEHIER I R, IR DRI S BTN M SE I ER o e Rl 42 S MO S A
FP. AU IR, R A LI R B S R BRI & MgO A Cr
SEMR A (& 8e, 8 , ERERIEA RN 7 INE T HsE il /a7, sk
ZJE ISR A A HAE IR (Keevil et al., 2019; X WAESE, 2022; Chen et al., 2023)
5.3 MEHE R

5.3.1 HRFHIER N KIS

A B RFHEA U-Pb FERFHIEG IR, H A X A S AR R A
TR HAME GEMHEE] (B 7) o PREHEARBUEKNKREE v, HEERML
Juz ((La/Yb)=18.03~40.32) AIKEFEA TR Baw K (& 6a) , 1M 7Him75EIGE Nb,
Ta. Ti (& 6b) , FrEimsl KA IVE R ERHE. R BEEERmesHrE 1 B s (&
5b) , BSRATORUE ARHE, FTREIE TOINE S N HISTER S EE (K 8e, 8F) o TEMIEIA
55 0 e b, BRIE VAL B TN A IR 32 [F) A DR R R 7S TE VLA R VR N T KR i 4 T
Wi (B 9) , #E— Bk 1 B X ok D A S A T BE R AEVE B KRG L S0 5 N TR
(B K T4, 2019; Keevil et al., 2019; Chen et al., 2023) .

XA L, T SR Z I AT R X FIRE S B s it 1 RS, PlinExRE
EE (173Ma)  RRER (167Ma) MIBEMCE /A (169Ma)  (ZRIE, 2010; Liu er al.,
2018) o UBAL, iR B JE Bk 3 A AE T IT X BRI B AR VA Ak S0 B K L A R
(172~171Ma, Keevil et al., 2019) . JEH 7K B IX - R 2 SR BT S
et R AR AU AR R B R P RS AR OCIE (R, 2010) , (H R AU RIS L
BRI IE] R DA P ReAE R = S 2 T DA e (RAEICEF, 2008) o BHL, BR#AEIK

EICFANR T Z XK R P A 1 AR S, JF R RIS A R 22 P
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o= AR IE T S S AT RE 5 o AT BR R e 1 5 A I B IR A 3 DI K (Liu ex al., 2018;

FRTEE, 2019; Keevil etal., 2019; RIS E, 2022; Chen et al., 2023) .

10000 1000
(a) (b)
IR AR P
1000 R Sz
\\ -
BNTER & e S -
e o i
é / C'D \\\ d ///
% 100} & 3 KIIAERE S C
& 2 Z T el
- pby nly ™ ’//
KIGTAERE o ok & ki
. X R0 ." P
- XY x Lir gLy [ Gk
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IRl 14 2 |
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Fig. 9 Tectonic environment discrimination diagrams for Mesozoic plutonic rocks from the Baishan area of
the southern Jilin

#i Pearce ef al. (1984) ; Pearce (1996)
E: EIBIFEE 8
5.3.2 RARMRKNKIEE

L A SRS R T X R A A RS R (ET) , X EREHMIXOK
T AR H e 5 S AR AR 5 A TS SEARAT & (Wu et al., 2005 Li e al., 2012; Keevil
etal,2019) . TEFH ALK, BAEHSRIERNEARUZH, AFERNKIES.
INKBrE . RBEA . BERARKILAIRE (Keevil ef al., 2019; FRIGESE, 20205 ZXWAE
%%, 2022; Chen et al., 2023) o JREHFFTIX G AR ¢k 2 118 B N K BEA FIRER I
PEiE R 5 (E5b) L R (El5e) « R FIMIERKE (E8b) « FMURIL T HUE £
HERALERHE (El8c, 8d) o ARTUIRT TR, W F A8 K N KBS BAT R (K85 = MgO
G (MgO=2.84%~3.17%) . Mg" (57~59) LA KCr&& (144.55X10°~169.07 X 10°) ,
i 7~ OB RS PR 0T T H % i IS A ¢ (BI8e, 8f) , JF A BEAG Hh I8 MU 54 AH B 1 H
(Keevil et al., 2019; Chen et al., 2023) o JEAH KAFUUE RIS RFA 5, 2 50t
FANRZIRUUERTER A AR T (Wu et al,, 2005,2019; Zhu et al., 2011; Liet al.,
2012; Liand Santosh, 2014) . F2EH (130~120Ma) FRUTHERIER] T IR, FEBE A
R, AZURE B B XKL EVE S, AR A A R B SR B I = L RA L 2t 3 KA
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IR AT, FTRRARR T AL e BRI (RARICAE, 2008) o AR MK
BRI, A 2 3R AR RAR i B (Goldfarb et al., 2014) B!
B PR (PP SCR AR, 2013) o ARSCHIARIT R 452 50 43 Al 7 T2 B A48 B DA K B 2
(130Ma) WILFVENZE A, AR T AR DUE RS T R A 5E08AH AR O RE . i o 22
A8 5 BEA AT AR R T A ik BUHRUTE FE [ 05 R 3% BB 4 S R 7= (Keevil e
al., 2019; ZFESE, 2022; Chen et al., 2023) o IX— G IRIE R I 1 22 1 S RE /N ISR 7K =X
PFrRoiEEst (SKIESE, 20065 XAESE, 2022) .

54 B BX

A KA TN PR ™ IS AR S R S AT AT TE L IR, el A A 2 ik %
(5K, 2015; Keevil et al., 2019; Liet al., 2020) X5 [HEH: (Keevil er al., 2019; [
15555, 20205 Zhang et al., 2023) , T H R REBAAAE R SRR P Y. (SkaEE, 2015;
PRiEE S, 20200 « & ILAY (Lier al, 20200 BUIAUA SN A (Keevil ef al., 2024) 2 4t
IO G Bof R BT R 500E, REHR &30 X B AEACAE R ChikZHi:
AR S St 4 b 16 F I 5Tk -

Ok B SR Y A B KBS (165Ma) IR IE/NTETTARR", %R 55 R H /S IE LA 5T
EWIRF IR N KPS (167~166Ma, Keevil et al., 2019) 4Fls4E RAVYI& . T BEA R
PR B R IR T B AR5 B AR — 3, RIG rp (k25 HH 2 5 R Lt DA AT )
B WL, AR A TR R N KBS RS & e TR OSBRI E A K
(Keevil et al., 2022) . MHELELT, FEEHALKNKIEE (130Ma) FDZK1005BAE X 5
HEG (131Ma) RASEST RAHMX (10 o FRREEREIE, &% 3654
TEA K 5 B A S B Rb-SrA8 I 4 ¢ 9120+3Ma  (Zhang et al., 2023) , iX$2
T SR EH AT RE R/ B A B CHTYE . 1Ak, REASEST R - A%
BRI 2 (8 *SIE=+0.1%0~+2.8%0) T mERH MR KIE T 45K AT (Zhang ef al., 2023;
Keevil et al., 2024) o 8" PRAT & s i 60 2 0 (0 2 e 1S B B R I 4R i I A B

IR (180°~220°) FIHKEEEE (1%~4% NaCleqv) %5 (Keevil et al., 2024) , ik E
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TS ALE L B0 B IREE (200°~650°, FER €&, 2019) o BT DL RAKIR A HRIF
IR R B I, A EAMEE R “DRE B SRR &I & IR I A
A, PONH AR R SR B P RN RS AR VIR (Keevil ef al., 2024) .
SCREIBLURE— DU I T (D) &RET A~ H T EHE FREIRANE S
fubs R RS AR E T (10D, TS [ T B AR R CIR Bk . (2) 48
S XA TR AL S KB Ak (B2) , HAESH S e R A M) i 1 i
A RS S B AR A RS M E R % . XS SN R E A B E R
PRI RERE B IO — 2 S AIEE RS (10, Keevil ef al., 2024) . (3) &HEH IR
& BB IR - B A AL (0.005~0.001mm) , FE H ZWAE T Hiied A8 Mgk

O (BREE SR, 2020; Keevil ef al., 2024) , X 5EEFEEEAAR WX SHRE ) “UIFES

=

B Gl 943280 (Sillitoe and Bonham, 1990; Cunningham et al., 2004) .
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Fig. 10 Mineralization model diagram of KC10 exploration line of Jinying gold mine in Baishan, southern Jilin

AR AR, CUIRUA R B I E T e e R IR AR S
firiy AL AT F R R I S (Keevil et al., 2024) , FRRIFIZRBYERF A I BRARIR 5 27 Hi

R R (RRERFCSE, 2025) o BRTCIXALHEA SCH L E A9 2R K 1 S A b TN R B

22



FAERBES, JZ2n XRHR R R ) 5 S B 12 AR B A (AR T 28 -k
Poo AEZAT, DX b 20 A7 W 2 R I e e e R B S Mg (110, Bk
Je 4, 20205 Keevil et al., 2024) .

AR, ARl ORI T R X B B A PR R DR R A R BIE AT AR A 7 R AT
BV NRF XK B LR RS RN, FR SRS T AAEES S E (Wi
GHS MREEFZIRIAD |, T IXEen g PR BA E2 S . FAbwhis R0
R DT OR B RO O O R 2 L 5 e BB AR W IR A DA SR Y B 2
BRA, TR S SR AL G T AR S TR
6 45

(1) LA-ICP-MS#5 47 U-PbiE - i 7~ SRE VA 18 54 N K BE 2 (10 9165+1Ma, 2R KIAE K
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