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R XA S MR IE 4 B T R R A T B X
B TIPS 1 5 I 8 T8 B 158 78 (Naldrett
et al. ,1992), ZBERIA N & 0 5K 5 Kl I R
gt Fami ey e SR AR AL T A )L AR 47 b i R T O AT
2 1F Noril’sk-Talnakh H1 X, K & i 16 4 45 o M R
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wR AW IR T AR S Ni-Cu-
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TEA K G GE L B R A4S S T, 1993 ~
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) (F 1;Li et al. ,2000; Evans-Lamswood et al. ,
2000) , X J& 1970 4F LU 4% 3 19 4 BR fe K 0y 4 37 0
R, AR HE X 4 # A, 52 B Kennecott Exploration
Ltd 02 T 75 b 38 KRG A DA Duluth 88 K8 ZE R
AR TSR A Xk G 0 5l A M L B 1) LA/IN RS T R S
BEAE A H AR, T 2002 4E % L T Eagle /M Ni-
Cu-PGE #"JK (Ding Xin et al. ,2010),
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R. &4 M IEE WAL R BT R &0 E R W
JEEJEE R KT R T A A i Y SR 10 W G
TE AR AR 8 R 3l N TR AR e R . AR SR
WA KA KB IE R —E 2l T 58 A
T F MR T 1Y A AT A E AR R S
AT A 1Y TR U AR e K 2 TR & 0 o AR Y LA
PRI o 5% 2 3 9 05 2l R I ) e SR I AR 48 o Y
b 290 R B kB kA Rl B R B L
AR 23 BT, S HI T 3 0 A 90 3 2 TR0 3 T A 3 2
AR A AR B LRV T R B BN A
2 v SR AH R e AR T A AR

i) o3 A

ZRA LR A AT L e IR GE T R R R Y R0 Y TR



507

RS < HOBIE IR R PR — R — B R R X 1943

AL LAMESS R PR — ik — il . PR R T )
KPR ) BRAL Y B BB R T a iRz
N IR T BRI T AL — A R R AL i 2R
B MR 3 B A A A AR B4 S SR8 O s K
sl B IR B R S s B MR AR 1 s K 1
G0 25 (8] R AR X [ o e 2048 R 2 A K
e 3 B ] — A A T L 2 AR A S R R AR
BALY R AR R 2 T B A 23 B 25 R TP AR
ZAT IRECE A A A T iR Y R R R A
R GRS AR RARWA SRR . Hik, 2
KA AL B H 38 I 2R 50 25 [l B 00 R 0 3 E
111 EL 75 2R A A 0l o I D R IR A

R — e — e FE AR 1 I T T
T ) L AC R A A ) R B e H TR SR TR B A Ak W)
A7 PR B A6 B2 25 Dy s T e 35 30 3 B AT A Y 7 A A
FNWEAS G 87 A0 e A B 07 9 L S 4 9 = X AR
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IARH T T R BRI & 0 A A, X Se 2 0™ T
A v WO 250 2% BB TR AL, 2 3 T A e M AR 1% S5 45
B T Mk # W Noril’'sk-Talnakh " B, 8t 2 i & kK
Voisey’s Bay WK, Voisey’s Bay K & &= In&
KZRH ve Pl ot i A8 Nain B2 A E D E K
ME— B9 &0 A R 4 A U-Pb 4R (1305.0+£0.8
Ma, Amelin et al. ,1999) W% AR TE W T Aot
o I AR A K BERFERKE T Kb d—h
TR S A1, Voisey's Bay &K ZR 06 F K
ez Bl ool AR A v U R AR 6 TR T
AR, R R Sk W IR BR AL K B R B
Voisey’s Bay B K H1 1 5848 K By A A I &8 19 K™ {4
IR 0 I A7 £ 30 3 AH 5 58 P A T AN 220 B IR
NIRRT B SR IA R TR T P AR
16 Bl i A TR e 3 B fb e s, i oA b =
TRFR I B3 R B Ak ) 7 5 I 8 1 A 5 5 RN 5 i A 5 A
HE UG A7 T /N 1A 48 8 43 1 A ) 1y 3] T
A R AR FBIE AL Ovoid X FERY FEW 1K, B 1 4%

1 &K Voisey's Bay # & B K #5520 & (#E Lightfoot et al. ,2012)
Fig. 1 Formation model diagram of the Voisey’s Bay deposit in Canada (after Lightfoot et al. ,2012)
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Massive and breccia ores are red colored, disseminated ores are orange colored
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18 0 B A 2 R B H R S RIS T R (L
Ovoid H™ R F T A #1907 74O 19 BEAR 3 K F
TR0 30 T AF 1Y) 35 SR 0K (R 45 Reid 38 8 AH & 4%
/I Ovoid & & F1 & B LA™ &%) (Lightfoot et al. ,
2012), # 1 HORE B 0 G0 T 5 o035 4 R
HH VR R R RS IR R R B T A
4R it B AP KTl i A B B IR B K (Evans-

Lamswood et al. ,2000), XEEIRHAEHERAT & “TH IR —
TR 38 1B B TR A U B R S Y Ak ) 4 K
22BN B I S A RS R HE AR e, R b
S A ) A R B 8 R A 2 T T AR A R T Y
ALFN /N TR i HE R, W 2 b Bz e s 3 A K 1 o A
R ARV 3 W S kb R T R S G T A 8 R /N A
(K1, D,

X1 MEKX Voisey’s Bay ¥ KREHT B RBEBT T ABMERRNA

Table 1 Reserves and grades of the ores from the main orebodies and conduits in the Voisey’s Bay deposit

WA (X10° © Ni( %) Cu( %) Co( %)
Ovoid GEHA AT =5 4K) 31.7 2. 83 1.68 0.12
Eastern Deeps (T 4 2 R JEEHB A 14) 52.2 1.35 0. 60 0.08
Discovery Hill (& Bl , i 18 +H) 7.3 1.01 0. 81 0. 06
Reid Brook (il ii #) 29. 2 1.17 0.53 0.08
B 120. 4

38R KB T Evans-Lamswood et al. (2000)

EXTFRZHE0 KNS R E TR ST
R R PR 048 5 L R Ay (HA G K £
WA WERE ., W, B E Voisey's Bay B K |
PRI G LA M 5 L A G R A £ 4
T A R b R A R AT 4 T X G R4 A L A RE 1 —
A 0 UE RN B 0 5 G R G PR — T — i i
FRAE Y 5 380 R0 22 0 b 5T R A
3 B4R LR R RIS E A A AN

A ARAR R R E S AT XS B

T 9 A I v W 3 LU R A SR Y R A
P R B 0 X3, 32 B R 43 A 76 1 Ve JR M B b 2%
(Mgl v Jb R I CBE -85 LR B4 , th R 1l
V¥ 0 35 A P50, AR 35 00 R T A ), DL S L
A H A Z A Jb IR A (b 201 % AR R
W5 o AP g B8 LR T IR S T AR
T2, R A BR 1 1A o RS f K % 4 42 w1k
B A S A R 5T R B B AR B B L B
AR L 1 R AR R R AR A5 4 A KRBT IR, B3
P ILAE 3 AN R, DA R TR R (R
2) o AT LA 2 A w0 4 B R
ARG A R A G AE R P AL (B 2) (B
FUEHE,2021) , FEHE FAEZ) 5000 m, F 2%
AR I 1 TR M BB IR S e b AR B s LR 2 6000
m, AR LA D T MR e KA, S R AR
b (B 5 e 12 Rk A

R TEAL S0 A R R R K S35
WRHISL IR B 5 T, A B A A B E K & 5 km I
BOEKRE 2 kmo 4 A KBF R 3 AWK A7 7E X 2

BT (R 2, MR A FEA S T A0 & A R
B P a R /NI S AR A ) A AR A R AR
R AUE K KR R E B TR s Hoh AR
PR IR HRA™ PR A B A AR, (H B 4 8 i i AN
WL B LR IRA 1/3 A4 Gk 2. 3. Tikw
I SR AL B S A AR 32 AT T Bk
A M A, Song Xieyan et al. (2021)FEXT 11 I~
e 12 E T EAA A DA SR A A U-
Ph 4E A2 B Al 1, 255 2000 4F LU & 4 1 B
A1 U-Pb 4E I B4 . 45 5 B0 2l D ARF ol 380 il 48 /5 B
B Z ARG, B K A MBS 0 U-Pb 4
I T AR K (390~ 260 Ma) , {H & 8™ Y BE 2k — 8 86
BA MRS U-Pb 4R il X J5 IR 78 285~ 280 Ma
(2,8 3) LB LA HAT“H &V K AT Wi i
HI BB

lf: 45 J DX Ao R B B i 4 ) T 3 BT ) A T
BB A G B W T W Bl AR R AT
e 2 G At 5 1 20 AR 3R TR I o I 3 T A Y 181 hr R
AR LA SR 0 R b A DR 5 2 R ok % R
MR MR AL T B ARG T R Bl B0 RS S
PRI R T B KB S5 A 1K (Song Xieyan et
al. ,2021), WFFE BT IL-BE LR LA™ 7 5 9% G 18
WA FEERE RO 7 A S5E A0S M S/Se [L1H
X be 2 B TC 18 2 A A 55 - 4 3 2 T B vh B A
Yrx i AL s 5 1 ot mk ER AR /0 L 0 WY AR A0 W 0 B
AETERER , 20 RAETE T R A5 Z T )2 (Deng
Yufeng et al. ,2022), @ #HifbWbE A K Il 72
rh AT LA TR T A it 7 5 1 B S LN B KT R HE AR
T W B A AH RN . © R Bl B
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Table 2 Geological features and metallogenic potential of the shallow intrusions and beneath conduits along the

Huangshan-Jingerquan Ni-Cu sulfide metallogenic belt in Xinjiang, China

i 4 )
& ER N AL K S5 A %{jﬂiﬁ H 4l A U5
4 (7 ©
. TR BE R — B BE R A A R R 35 . K 2 5.3 km B 98 2. 0 km, 26/17 Deng Yufeng et al. ,2014;
U | R R R KE AT ’ Song Xieyan et al. ,2021
#10 U R B — Bk e e I, 3R AR R, K 2y 2.5 km, 58 0. 7 km, 33.8/17. 3 Zhou Meifu et al. 2004 ;
o BERA T ’ ’ Qin Kezhang et al. ,2011
TR BE B — BBk A A I b R B A RE K & 5. LTE 1. ,
RS HlimE i F/{k%ﬁ BREREE DREMEL K4 5.2 kn, RE 1.3 km fliit KM | Song Xieyan et al. ,2021
N MBS T
T
SO | R KL 553 ki B4 2. 60 ki B BEBCE 0L Sun Teo etal2015;
Song Xieyan et al. ,2021
TR MBI A R R EMIE . K Y 1.4 km, 9829 0. 7 km.,
P 1. .3 S ieya .. 5
+ 8 B 5/0.3 Song Xieyan et al. ,2013
KHE WSl BE B — Bk A A R A R B A ik Song Xieyan et al. ,2021
Z 1l BEEK— BB R A B . K2 10 km, 58 0. 1~3.0 km B A & 5/2 Shi Yu et al. ,2018
AR | MR A EDIR,0.57 km®  BEEBE TS L 245, 2019
AL | EEERLK 105 km, 98 0.9 km BB E ST L FW L, 2017
"y B HAER KA 14 km, T8 0. 72 km o HBEBRCH & B 8/4 Zhao Yun et al. ,2018
BB | | amp R KA 500 m. %8 200 m BH AR T Son Nieyan ot al 2021
5 A = - A N
FH | ERUCH | BTN K2 800 m, % 20~60 m B EER AL vosg | EHERE. 20105
Song Xieyan et al. ,2021
LRI | BERGBEYA ST L
S K R FARSIR LK 300 m, TE 50 mL, BEEER A S L Song Xieyan et al. ,2021
LM | AERIR LK 800 m, E 300 m, M EE KA AL

2 Bl -BE L SR SO BT A (A AR R S 2022 B30
Fig. 2 Simplified geological map of the Huangshan-Jingerquan metallogenic belt (after Song Xieyan et al. ,2022)
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Fig. 3

w5 L -5 L SR B A B AL A PR b 5 S T K 5] T £ B (B Song Xieyan et al. 2021 &30

Simplified geological map and cross sections of the representative deposits in the

Hungshan-Jingerquan metallogenic belt (after Song Xieyan et al. ,2021)

AR VHIL RS AE R AL R 1Y B AR (285~ 280 Ma)
R LT b e G T AL BB A i DU BR AR, B 2
(R 5 B S RS ASURIARE K, i AR A R B Al . X
SERHEULEH . 5 Voisey's Bay #7 IR AH AL, 7€ % LL-5%
JUSR B FUAT /0 B0 A ) 3 4 7 TR0 38 3 AH T
FIEA R/ T RS AER N TR 47 '
W P — IR TE T 7 PR — v — 3 T8 R A

DRI Ik e 90 A5 114 B ek R Ak o AR A 2 TR il
M HA TR .

SR o B 1L -5 JL SR LA 25 o 35 2 TR 23 A1 7R
VI 150 2 TR B9 B il (18] 20 U e 5 %
HE LB, BeAh T IROTE S RAT SC Y
LR I B A T R S R 0T B B, R T e
T 50 2 B T B R AR L T ) o 4
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?&kw T 0 AR M TR A B
IR E R G R AR RIS S B0 R 1 AR T A
%Jfﬂ*{gﬁ‘@]*ﬁﬂéfﬁaéﬁﬁﬁﬂ’ﬂ oW R R ol AR
JERAR G DL T A5 DL R AR, T84 X RE 7 55 X 0T g
AT BRI B 25 R 2 ) D Pt B 5 R, 25 K G
THWE R R (E 2,
X Voisey’s Bay Fl & 11-%5% JL 5% WA 89 53 A
FEUH L BT (X 77 R 5 388 T8 AR A % 30 A A A 1 1) 1
D7 iR AR R B A . O 7EAN BN R R AR 2E

23 8] J3 A5 FLAEE AR 45 (2022) 41 H H BN 2L LU T
114 X B 7 5 DX A ofe R A A X, B A R L
PAZR DA M 3O 4T A R Z R A X8k (B 2) .
AR T e SR LT Ll R L AR A
B BRUIR 5 R L Al U0 TIE K BB Ab 8 B Ak e AR S
gL R e . TR B Y R 2B
YIHE G0 E K D h BAEZ 5 . ki 1 58 A A KK
Z 4t Ni.Co.Cu.PGE M JL &K . ik S5 5 K ]
RETE HUE IR A AHIE AR S0 A Ak, L. IE AR R
V78 6 1) 2 P 5 e A g 8 -4 L OB T Y e

FEHEA L WA BT P B0 AR &5 A DX SR A E’\J_él‘/i%frﬁ WA R RT BE AR XA R . Y
T AR A KRR R AT A ZEE ;O AR X GE T Z A — P P T ANEIE .

BB AF 90 DX 0 e AR Lt 23 ) s AOR 2 e 3

« ,\ G H A3 3 S T 4y
AT R R IR W A AR S PR — T —IE R A F R PR AT
B N 2 A SR e OB NG ke =N F s TN Sy i 2 ST 4 R P —
B 25 o A A DA R LB T G S L BRI M R T BT 5 R S L A SO P A 2 A

BOESSET IRFFIEHITRGEN ;D 24 ik 3 B Ni-Cu-(PGE) W™ JR & ™ 5 1R (19 B ARE | AR % L BE AR

R R GRG0 E AN R R A R BE 5 B A R Y b Hh BRI 2R TE R S LA b 2 AR R
2R PR 24 s, DT 48 735 TR 350 38 T A 5 7 38 A 1A RO BEHEAT T 43 B AN LE , 38 B3 S8 7 R 1Y
A 25 (8] 43 A o YRR BEER AR (3R 3),

3 EHNITRREFAERUDT AR RESRETEECBURESFT
Table 3 Geological features of the representative Ni-Cu sulfide deposits world-wide and the depths of the deposit hosting intrusions
.. ReRiEE T O &7 A IRIE AL TUAE | AR | FER
L | BTRARR | T A 3l 3R A A % k
TR\ TR @y o0 | 4 (M) TR A | BRI | 5 gk
ER R N B IS SRS
HPCA R, Kk £
i .- 251.6£0.01, | Tk JEEARA 300 m. | . e Naldrett et al. ,1992;
d e x| O sg0@n 7 (st seo.or. | erminkm st | AT BEE | Burgess and
K | 251. 940,07 | 300~ 500 m ¥ 1 I8 4% e - Bowring, 2015
Zorp, B YLRAHOR 571
) B AR A 25 R
TR R o R B
Bk BE R A, K 5E K
% W F § INTF 6.5 km, JBEEEAR L | oo AR e | e Naldrett, 2005;
propg | cchemnsa) 339C@LIS 1980 1600 m. ﬁ‘ﬁnﬁﬂ%'ﬁﬁm“# RiRiee] Eﬁjgﬁ B anski et al. 2011
VM . 35 e R B 11 3 .
ﬁf@lﬁfijﬁ
AR BB Kl i
e S AR, 29 500 m £K,100| AoLH | mHROLH
lag w1, +5 %% | Ding Xi .
KRR Eagle 5.63@1. 64 1107.2+5.7 200 m B WUR R | fCr e | fors Bk Ding Xin et al. ,2010
RO G T AT KA =
BB AR R WA AR Tk ST
BB AR . A 44
o 18 FEE A, Hop i K1 KAy i — Li Xianhua et al. ,2005;
wETE| 4l @1 gprg | BTHPTARAMKAIR| WL | BOLHIY | ~5000 Song Xieyan et al. ,2009;
s " R U .2 BT A BFE | BFEK | m | Kang Jian et al. 20225
i SR B R 3 A Tk Su Wenhao et al. 2023
24 5B R 0 4 3 5E TP
R BT A AR E [ IR
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1 4 % % #r Noril sk-Talnakh & A7 T 75 1A ] A B R BT IR T LR R R A e I

P e R 3E b L AR G b 8 A AR R AR AR 251, 9
~251.6 Ma (# 3) (Naldrett et al. ,1992; Burgess
and Bowring, 2015), It AR BHERERFE T
KT — &L EA.MET S RRAR =S
Sibrian Traps Z F 300~500 m ¥R FR, Ui
A AR AR AR . AR, Noril'sk # X H
A 3R ET A BEI R A s B A 2
HARXFEE AT ™ Yy B e b R AR

T &) R TR RLE T 2, &0 S
R4 U-Pb 4E#Y 5 ~830 Ma (Li Xianhua et al.
2005) , Ui B AR I 1Y 2 5 9K 8 R 58 5 %Tiﬁﬁ

— BT A A A 1 AR A T e R
Je i I HE A S T 4 s A B A A% R U-Pb
AR ~1900 Ma, B KB o il Bt 5ih £ 1 #F 5 4F 4%
B B A 1 U-Ph AR 842 Ma, R i 42 )1 41k
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Table 4 Geological features of the Ni-Cu sulfide deposits and depths of their hosting intrusions in the
Emeishan Large Igneous Province
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The core connotation of magma conduit model “two deep, one shallow
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Abstract

The magma conduit model has profoundly impacted the understanding of magmatic Ni-Cu sulfide
deposit formation, establishing a new paradigm for research and exploration in this field. This model
elucidates the decoupling of sulfide liquid segregation from its accumulation, thereby establishing a direct
genetic link between the formation of such deposits and the depletion of platinum-group elements in related
basalts. Furthermore, it provides a compelling explanation for the consistently low sulfide content
observed in the wall rocks of the mineralized intrusions. This paper summarizes the core connotation of the
magma conduit model as “two deep, one shallow, and a single channel. ” The “two deep” principle refers
to the mantle origin of metallogenic materials and the depth-dependent segregation of sulfide liquids during
magma processes. The “one shallow” refers to the accumulation of sulfide liquids at relatively shallow
depths. Finally, the “single channel” means that a positionally stable magma conduit is more beneficial to
the formation of large ore deposit. An analysis of classic deposits and metallogenic belts suggests that
relatively large intrusions emplaced in shallower crustal depths exhibit a greater mineralization potential
compared to channel facies situated at deeper levels. This observation underscores the fact that surface
mineralization is not a reliable, or even indicative, factor for prospecting. To optimize the efficiency of
prospecting, particularly for concealed ore deposits, it is essential to meticulously assess the burial and
exposure status of the magma conduit system across various locations within a metallogenic belt.
Determining the characteristics, distribution, and original depths of the magma channel within both deep
and shallow intrusions is crucial. This knowledge will enable the targeted selection of key areas and the
application of appropriate exploration techniques, ultimately guiding prospecting drilling programs towards

the most promising intrusions.

Key words: magmatic Ni-Cu sulfide deposit; magma conduit model; field relationship of mineralized

intrusion; emplaced depth; age of wall-rock



