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AERASFARA WK AR A o 45 & B/ EE . 25 AH 2%
MEE A5 HERAL 25 MR S B XA W) 245, AR5
FEANLIETT Be M B e 20 8 5l 0 1 4 J B s 4R
TR S LR MU o B O T B 2 R h SRR
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A B HE (PyD. HORIEEE (Py2). 4/
HIEREA (Py3) LA IRE W) (Pyd). Hr,
Py3 AR I0 5 A P 0 4 ks gk — 2 4 4y 4 5
WAl ¥y Py3-U 15y LA A Bl (1) Py3-xo BFST
FW], Pyl JER T A B Z 0T, 1 Py2 F Py3 JJE
BT B AT B B, Py4 U BAE A ()5 3 fE T
EOM G LY, M Py3-U F Py3-X Fi 5| Py4, Co.
Ni. As. Se. Mo. W fl U [ i i 5% . L4l

W PR BB A S Py3-U o A v e a2 B R
I 6™MS Ml (=53.99%0~—50.22%0), XM~ T H A fg
BA YA . Py3-U Fl Py3-x [#) Co-Ni 7> fii i X &
W, SN RET IR G BT Be 52 2 T 82 B BRI 52
W, X AT RE BT R T . Bk R
205pp/204ph 1 2V7Pb/2*Pb HLAR K1 I VA P T el i
Hh IR AR, I T DAVE B BOE R 1 — A b
Ao AR, BT 2°PbA%Pb 1 2Pb/ %P LU Y B
ARA,, T L I A [ AT )2 o A R AR 5 R i
AHSC I B BRAT o 58 Ho /R Bl 1) 3 B DA /N 5 il
A U B T B S 25 T AP AE I 7 Bl
YIRBE A B L R UM OG, Hoh Py3-U 225
B IRI B TE R . Bk UG, 7R TR SRR B, B
B ARG Fe*T, BT (U) TR RE
o TERIHRO B By, BB R IE SR, kTl
MIPHE . fEEEWR Y, SFENEYGEE F R
USIRJ5t, TR T B sk (Py2/Py3) FI4I/IN
BRIk, X SBIORL 2R ) T 2 IR I AR -DTREAE IR

TE AT T & NI B, sk B A e A8 R T e &5 44
Bho DRItE, SRR SIS A B AR BAE AL R 2R i
TR I R R AR 2 R

R W AT BB LR S
fi2; Pb AL

HETH: EXARRSEESINE (42130102, 42173033, 42073051 F1 41825007)
BEE R BYL (19949, L5, W55 m: B Y%, Email: 2756582465@qq.com
*AFEF TN LUK (19742, #3Z, IR RO F IR . Email: yhlskled@126.com



490 ) A R A 7 2 225 19 T RAR I SCI B4R

c BRL1T7: KRBT AT ER. Ry NS EhELE -

ERRERRRTT X 8 SKARXKE

ERBTEE

BRGE, R, R,

SHFIEM R

# o0

L. ARG 2L S AU N T % P E MO (dERD, dExRT 100083;
2. TR S W E R AR P EMR R (dEsD, JEE 100083;
3. EBUTERE (dbst) REdEZERE, dbat 100083

IR 22 0 v - 2 AP REVEAT T A, Rk
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JHEe Y S I LR AR IREAE o A R M A R A S
FEEE, KREME Al-Ga i, fFELA Li, REE,
Nb 5 mfE )20, TR & R E 2,
HEATHF U TR RS 3 R FIRG IR 207X
KA 6", xf 8B AT, o4 4y
MFHIE . APIRAES . B IR R= R E e B
ST RV W05 S TC 3 5 BT T B, X B b A IR AL
SR R R U EIRATIRE S F IR AT T
WS, WIE 4T T 4D LiuGa Al REY & S5 HIA %
X LA A 45 R B, e S L) i 2 S A
FETURAR . Jebt EZ Y (R 80%), A1k Ik
B, ANNFE S P AEAE SR . SR BB A A
SEM-EDS 73 #fr 45 K IR h ) - 2Oh iR £h (&
RERHEIR AR . MY CHYE. &40 A% S5
WA Ry R INERDT) 55, BAMNEA
WER AL . RS A . EAERE (CC) T
EP TR EERE . AR EETEAESE, Si0,
(8.61%). ALO; (6.43%) V& 8w T b E 4
(8.47%-+ 5.98%). T IGHE I, Liv Zn, Hf JCH
SN 61.85 ng/g. 123.31 pglg. 6.18 pg/g. 5
AL, HERS RIE B o I~ 8 SR 4 Lis
Zn. Hf &, BJEE4E Sc. Ni. Ga. Zr. Nb. In.
Cs. Ta. Pb. Tht#%, Cu. Sr. Ba. Bi 5 #ii. REY
PR AR 102.33 pe/g, KT EE (135.89 pg/g),
HE THFE S REY B{E (68.47 ng/g), fETERR
HEILE L. OBu B R E, oCe IERH, WREX

FIWIR . W RIRAARLES . 5Y SEIE
S, ISR SRR O KBTS A, R R
WA B, A% A e ot ol B A M A A S TR AR K
A5 BRERE R L A B A A 22 e, TOURGARAE 23 1 46 7
B BRI, T BN TR, B L
FERERIMN B T AN 2 AR B S %%, 7
TRRE LB BEFERG T Oe R B AR — 5, )
SR AR Y, A A BORE AR A A P
BUBOKR, HEMLAMBRERK, B hi o R
BNy FE L TR 0 EE EE 0] 23 AR AR SR R TR |
FATFEA T Si0,. ALOs. TiO, & # 4w, SIITML
A ) o) A AR, 2L Si0,. TiO, T IR AN &
£, 1M ALOs T-IAT AN & 8, Wi T ERIE Kl
KT FEX 0. MgO+ K,0 5 Al Si tH 8 R 4f
ARG, HEMAE SIS R R T — e R E
K. Mg KRN, ARG A3 s IR A
b, KB AT 5 K i K I KA N K. TR e & T
I, AW ARX B M E T RN FESH (Ga,
Liv Zn. HE, X750 7 B2 T8 o) 5 1 1) = Fh il oo 3R
S BRI g b, N RS AR B 5K
DX 8 S ICHE 0 3R AR S B MR I L DRI
KUK AR IR GRS R R I 2R 5, 206 45
TR T 48 78 58 /R 22 W 1 ' 28 SEAD G0N 2 o b B &
KHEITTHR IS AL R AT 2 S, w A R e
JRUEIE ™ R = e U A B AR S5 R

KA AERRIEH B G 8 S AR
W AR E R T R WA

FEaTH  H K E s R TR (2021YFC2902003). H R AARI R4 EIH (422722010 HE ARFEEFIRESDH (42302193).

bt K2R NI RITUE (S202411415014)
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T A ot 2% DA PR U A7 7E - — B
S FEE 0 AR X YE R AR R £k b & 1Ry
FER T O IR, R Bl e S “ BRI 2h &
TIBETR” BT, B SRR R L T,
EE (LD JoEEENHIL LSBT (ALOy)
ERLSE R A, MR AR, BT OCHE e
S0 3SR A TR A 8] 4 Al
AR MR R, WU 6% Li 5 ALOs B[]
AR TR, LA R B 70 3 10 & AR AL
S, s KR, /e b, TR A
SE R EINE, Li (X107 2 B~7 km B9, ALO,
(%) N ~14km R, #EHN ~21 km 1R, H
AW A ~T km (RS EOCR, & B0 R R I
MHE B A TR EARTT 6, MR T Li 5 ALOs I
23 R B FARRRREAE, B 7E R 7/4 = 1.75km

WG, 7+7/4=8.75 km Abfifhl; T mifE S e )R
PEA BRI G R R, mFE R AR L, RIS
b5 JEFE A S AR Ak, i Rl B RE A Ak 5 b T
S A AR R T 2R R [ R 9 T SR A K Lk
AN, % X AR G 2 B A ER L 2 = B A R b R A
AR A 5 e AR K I T [ A G 1) e L 1)
(Fltm: ST s, MWD XAEY. 489
RRLE SHIES 3 e S= IO TR AT SN 1 NS P
HER TR T R A S ) B S 4 A 1R
A, AR A F 23 T ra oo AU KRR A it
TP AL (R R TEAREAE , 1 46 F 8 T 1 ) 4042
Ak 7 A A AR SO BT e H R R .

KB B ICER; R I, B
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FEEITH  HERE IR S R A KR KL (2024ZD1001600); FH5 [ARRIFAIEGE ATHH (42430111); BEEA “XMHERA L
FribRl” HEAATE (KKRD202221051); 2 Fg 44 N A ZEAEF S SE 4x-1 B3 E (202301AT070447); =44 1 2 OB A A AT [ Ak 4k %
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3. BOMNAE AN S IR A TSR, BB 550025,
4. SNBSS R & R AR, 5B 550023

it e R 2 AR 5 [ B2 AT 11 4
mZ—, HE T EELENFRIIAEEN, 25,
ohy S b T R R X R 4 WU, AR S DA B MR G
Mo RLSE G W LB R O, E o T S R Y AR
o, IRAFIAT A 1 2 E 4, FIH XPF. ICP-MS.
TOC A1 LA-ICP-MS 23 W2 TFBL, K54n %) i #s
TR, B, G R PPN R, B
A HLA YU (R RORL S5 ), RURLEH 53 2 B AR
LR TP 8 B A e, FFORE IO 40 8 o 6 B2 g IS B
GG 22 R 58 T A HLR R B IR & e &5 ) i ek
SRR o W4 7 KRS R AT WA, —Floe %
fil C-FLBR R &, Ok S 59—l 36 - 7L
Bt aCle gl A0k 308 . AR P,Os S M A
GEM LG S, R R A AL R R
FAVE R U IR R, BT Ak
WA, ¥ImERER T ILHE (REY T &5 5
o 1187.24 376.9), HE M HWPUa B AR B w .
TR ITEM M R EL LA-ICP-MS 73145 8 iR,
Ffi 0 25 T e T B B ot - AR b O B K A BT R
B 2% DA S () 5 0 3R A7 T A - A0 ot B9 A A B A

SRR, B AT TN SRR AR A R seRE, LR
ST TR S N DS A G BEIR #h e, TERER
SR a E S o T HIE R R —
WK TR IR 5 & AR N e B IE T e, LA+
TCE W AR T B AN A, T R A R A
DAt iE s BE I R B s B T/ Lo 3 MR WY 1
MR E . APRL R — 28 5 LB K A 2
T EERAR . EHE RO UL . FRECR
HFE bR Ni/Co LA HZEAN (AUD. Sr/Ba HWAH &
ALOy/MgO Al BAHLK TOC & AR, -
Fs - 00 A 52 8 1 6 Ml G 0 2 A e e o R B
PEL A A SRR SR 2L DU A A B 2%
P, JUILRIREE (A AL ) SR A, AR TR
B A BRSO R B g T R
WA AR, B BE-H K 0 b B 71l b
Tt B IR B AR, 8- LR AT
BB BCAVER, WA LD Y BE S DA B

S FULER KL B RrHER L
B St BN

R4TH: EMFEARBYESTH (HES: 42062009, 42262014); SR RITH (BEEF & ZSYS[2024]002)
HEE R I8 (2000-), WILHFRA, PR m: % SA%. §KR%. E-mail: 1762288132@qq.com
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KB 7= TR E 25 £ o BRERET (FeTiOs) &
Ti-Fe-O & R ) E LR Y), 15 BRI P ERESs”
(FeTiO3) SREH" (Fe,05) 4k [l % &k
BEiEICE, W Mn. Cr. Mg. W. Sn. Mo. Zn.
Nb. Tav U Fl V. BREE 7EAG A R L, A7
15515 O TR 3L 0 BT R A A X Rk
W BRI  BRERAT R AL I 25 3R I LA 3 PR B %
i, EH S IRAG K. MBI RIERAES 1
TITE B ARRL, 0 S PSR G W AEFER
A 5 TR 4 20 R TR A (9 A7 E 4 5 A O
HLICHE LSRR R 22 AT 0 o AR AR I 2 T R ER R
R =, (D EEHE T .. Brumm 5T
R T AR AR A 26 Pl 76 38 70 /A AR kAT
Z IR VR R AR T L R H, 3RS TR 1)
I3 TC FR A o PR TG B AR BRI AR R Bh 5 1A 2 TR 1 43
Be, (HAEBEN T T BRI RS 7 5. Snyder
et al 1B T B TUA A P KRB RGBT 45 db i
O PR A 2 1) B TG ZE I 43 o (FLIBE DR ) T 26
WFFLHR AR T E B TS b, S TR T R p Bk 2k

I B i A PR AEARRIEIT R, FRATRCE T P94
AN TR0 PR 25 AR A AT 4G 2 [ £ S0, Bl T I 0
SRS AR TP ER B 45 ) Nby Tay Ni. W 255084 Jm
(KIS0 . SEIGZE 1 GPa, 800~1000°C ¥ 44 Fig4T,
IV T AN ) SR E S5 A A B o AR BERIF 9T 22 R0
A AR RS W ER R Pk i s BRI 4 B RE R, 1 0] L
(T). K77 (P). SIRE (fO,) M EEMZ R4
Ao SIEEG &5 3 WA (0 E AR S0 S5 1 512 56 v 45
i 5 SRR P AH A, T e SR B A R R R A
AEAEER AR X — 10 o BRE™ % W AT Sn 923 ic
e sy, (HEEATR W E 4] i Hm ) T 5
A S B IR AAR L , ERBRA 45 N e 1
WAL —id 2. % Nb. Ta (KI5 FEC A J1 424040 i
TARERA™, X PR )2 P 4 R h Nb/Ta (1) 32507
o HAFTEERERN F) 52 56 h S AR 1) Nb/Ta i 5 T )5 4R
YRR, TR A7 R AR R 4 240 40 1 S 56 o I AR
Nb/Ta B & & T J5U AR s 4

REEIA: BRERA; KO A, o> R I 2E
5] ] 532

BERIH A6 A T BRI AR B RN G T R P TSI o T AR K e R B R T BEALIRI BT T2 B (42073058)
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Enrichment of IPGE in chromite from Ural-Alaskan
intrusions: a novel exploration tool

. 1*
Irina Zhukova
LR EHUT RS GRIO Y2k, il 430074

China’s demand for platinum-group element (PGE)
mineral resources is constantly increasing, however its
supply relies on external sources (Wang et al., 2022).
Exploration for new sources of PGE is thus strategically
important. The Ural-Alaskan complexes are major
sources of PGE-bearing placer deposits globally. These
types of complexes consist of zoned mafic-ultramafic
intrusions characterized by a variety of platinum-group
minerals (PGM) found in chromitite lenses. A
world-renowned example of an Ural-Alaskan intrusions
(UAID) is the Kondyor dunite-clinopyroxenite intrusion
located in East Siberia. We examined the distribution of
PGEs in Kondyor chromite utilizing laser-ablation
inductively coupled plasma mass spectrometry (LA-
ICP-MS) spot analyses alongside laser ablation imaging.
Notable concentrations of iridium-group PGEs—Ir, Ru,
and Os (IPGE) —were found within the chromite lattice
of both types, with levels reaching up to~150 ppb, while
platinum and palladium (PPGE) appeared to be below
the limits of detection (I X 10°~2 X 10°). PGM

Fund Project: National Natural Science Foundation of China (42073036)

inclusions, evident as spikes in LA-ICP-MS signals were
rare. The normalization to pyrolite (Mcdonough and Sun,
1995) indicates that Kondyor chromite shows up to a
100-fold enrichment in IPGE compared to the primitive
mantle.Ruthenium and Rh-enriched mantle-normalized
PGE patterns of UAI chromite closely resemble those of
chromite from oxidised arcs, notably contrasting with
known examples of plutonic chromite and ophiolite
chromitite, which in-situ PGE content is low. This makes
the in-situ PGE composition of chromite a possible
exploration tool for UA-type deposits.The ability of
chromite to retain PGE in a large intrusion that has
undergone complex thermal evolution highlights its
robustness as a petrological and exploration indicator.
This  suggests that examining chromite PGE
geochemistry could offer valuable insights, especially for
intrusions formed under oxidized conditions.

X#217): Platinum group element deposits; Ural-
Alaskan-type intrusions; new exploration indicator.

The first author's profile: Irina Zhukova (1980), associate professor, research direction: critical metals deposits. Email: irina@cug.edu.cn
*Communication author's profile: Aleksandr Stepanov (1981-), professor, research direction: geochemistry. Email: 3226235141@qq.com
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A LCES T A SRR AR R R S T
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FEWFhZ VB VR AR AN 4
ALV 2 0 R BRI 2Z IS Clan B4 0™ ¥ Fe/Mn
PR % . SRS E 5 s A7 55 Ih e
TEMEG Y BEM V90 53828, A DL AR 16 v 1 AR R
KL Jo (R 2= B . 1R 2 2 P B IRR
KA, 13 H2WO040 (1) HKF S4,
BB AT A LA S B, e R
7 SR VFTO L Y B EAS [F] 27 35 15 250~800°C 114 70 4
SR K ARSI R0 . AR SE R b, a2
MR GRS TR AR . ARk, AR X =A
B ity JCAE AR L S DU AL L e, BB
TAVHGIR: 1 B B R BT AR R AR LA
TR, X MR TASELR LR A L ) e BR A
SHLE 20 BRI Fe/Mn LU AE & 5% B A5 Y

Fe/Mn WA EFEA ;i TR A AR B s 4 TR
PN H LS Mo WA, ST A S AR R R
WY BOE G SRS Fe/Mn AEFT IR RURE (73 17 L4
A HIRARZR AR bty 3. 4R HA ) B e o A L
A CHEZA) SR HHHLE] BT B SO R
BEI, FESETLE SRS SR S KB AL R SIS
s SRS ST IAE IS A T A HR R A L,
R RA B A 4. PR COL BB IR kL
1 BEARASU D5, TR P K AR AN . RS
fiPt S0 AN TR A R CO, BRI 2
PRIX CIp B ) BUE R o IXFZ R BT
WU AT AR SR 9 A AT iRy 26 A5 0 A AT 4 BE 7 7
PHSS I B B A (51 km). SZFERER, 1E
AL T DU R W 5 R SR T B W
A G, DU E N AT SRR R R
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AR R i m AL 1) S0 i FOAS [R) A =~
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IR S R A1 2 YO B A — 3. A R (R AR
AR RO s T BBy — o 223~376°C,
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WEIREEH RIF 7L A S E .
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1576 X 10°°, $E4AR H a5 m ik 82%. —/MHlTH )
(La/Yb) n ELAEI KT 10, WM -5 EMY K.
TR M A R R W, B R RS
TR, AT 80%; 1 AE RALTE I A+
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