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Abstract

The Xiarihamu superlarge nickel deposit is located in the island arc zone in the middle part of the western
segment of the East Kunlun orogenic belt. The No. 1 intrusion is mainly composed of peridotite, pyroxenite
and gabbro-norite. The sulfides occur in the peridotite, pyroxenite and norite. Submassive-massive, sideronitic
and disseminated sulfide ores are dominant in the orebody besides a little taxitic and veinlet ores. The total eon-
centrations of platinum-group elements {PGE) in rocks and ores are very low, with their average values being
6.45 X 10™? and 456.91 X 10~° respectively. Rocks and ores have similar mantle-normalized PGE patterns.
The lower Pd/Ir ratios (9.12~22.34, 16.41 on average) and higher Ir content (0.284 X 107% ~1.198 X
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107?) in ores suggest the magmatic mineralization characteristics. The geochernical chatacteristics of platinum
group elements and the diagram of Ni/Cu versus Pd/Ir indicate that the primary magma was high-MgO basaltic
magma. Assuming the primary magma was similar to the continental tholeiite, the simulation result reveals that
the parental magma was depleted in PGE obviously. Sulfur isotopic features indicate the obvious addition of the
crust sulfur. The characteristics of PGE and ore microscopy as well as features of sulfur isotopes have led the au-
thors to believe that the ore-forming parental magma differentiated into magma containing a small amount of sul-
fides and magma containing a higher amount of sulfides as well as ore pulp at the deep chamber. After pulsatory
invasion and entering the terminal magma chamber, the sulfides continued liquation, which seems to have been

the dominant mechanism of the nickel deposit.
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Fig. 1 Sketch geotectonic map (a, after Zhang et al. » 2007) and geological map (b, modified after Li et al. , 2012
of the Xiarihamu nickel deposit
1—Quaiernary alluviim: 2—Baishahe Farmation of Palascproterazoic Jinshuileou Group:s 3—Ultramafic rocks: 4—Mafic rocks: 5—Early Permian
dirarite; 6—Late Triassic granite; 7—Fanlt; 8—Inferred fault: 9—Stratigraphic boumdary: 10— Working area
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Fig. 2 Schematic plot of drill hole distribution from No. /I intrusion (modified after Li et al.,» 20127
1—Quaternary slluvium; 2—Eatly Permian dirorite; 3—Gabbro: 4—Pyroxenite; 5—Palaenproteroacic Jinshuikou Group biotite schist:
6—Palaeoproterozoic Jinshuikou Group bictite plagioclase gneiss: 7—Palaeoproteroaic Jinshuikon Group plagioclase amphibalites:
8—Exploration line and its serial number; 9—Diill hole and ita serial number
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Fig. 3 Contact area between gabbro and plagioclase-websterite
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Fig:4 Microphotographs of rocks from No. T intrusion in the Xiarihama ore district
a. Cumulus olivine in harzburgite: b. Olivine wrapped in orthopyraxene in harzburgite: ¢, Olivine and orthopyroxene wrapped in harnblende of
hatzburgite: d. Olivine wrepped in arthopyroxene in olivine orthopytaxenite; e. Evhedral orthopyroxene and intercumulus plagioclase in pyroxenite;
f. Cumnlus pyroxene in plagioclase bearing websterite: g. Cumulus pyroxene in gabbro-narite: h. Olivine wrapped in plagioclase and clinopyroxene

in hudsonite; i. Gabbro texture in leucogabhro crossed nicols?
OFHlivine: Opx—Orthapyroxene: Cpx—Clinopyraxene: Pl—Plagioclase; Hbh—Hommblende

¥ RER. ROV HEEARES . H7EA, D
BRMABOAMKS. FONSRREEENR
5% B A B A AR A A AR E .
FAEWERRE R, Hb DAESOR-JUR. 145 B 8
RAURFERT BN, BRR.EJSRTBRZ, 4
FRRT B MD . RIEETE 70 B 5 E KB R AR
MEHEAXR, EABRARRT KRBT HERA S
R, AR EARRE KRG WA, T

HAH AR Z .
4.2.1 BREFLRERIE
ERRGRT Z  BHERSERAEE 6a),
BB 6b) EREMEHR. SRR Y
RS T B ERET, BB A, RS E
6b), FFURGHB AT TREREBRLZ M, 53
BN, AT AR AT BT
¥ AFRRRY L PEFATRLRMIE,



2014 5

FOK O # &

718

Ry R

IR ETIN

4 SRR

BT

T R N

ZA?

......

.....

Y o
GRS

L

OISR U0 TUBYUE S} Ul UOISTOWL T "ON] J© UORIeE Jeumme]) ¢ By

EGHEEYZE I X WHE S

LT L l

R _H_ L
o w g

sy S
Il

i~ [
ZHatm [

Gesd |
v
st

e

1917

-

~

__._.__ ,\
ToRMz [0oyz “HOIZ
T0C1NZ

105/ m

LO6NAZ

T0LTIZ
10€13Z




End B4

S REBOR ARy Wb TS5 RE 719

¥  B R (E 6c) T EH(E 64). B
Ry 5RREV ESENE 0.1~1.5 mm F%.
ERERAMTRERET W2, KHBEATE,
AERERFERENTRRELER. THHARS
n, BT LEEAT RS . By RtEen
WS IR A — BT >R B (E 6d).

EERRARFRTE BERXRUE.BRHRS
ZuiR it , BRI (B 6e)~ ALFIRE HICH 60) %
REMGEH BB BER. BERTREAET
k2K —REWMBFR B 60, HARE
RET E£6448 HBNH 0.1~0.2 mm; H—HKE
PR AT, B BRRAR, ERN 1~2 mm, H
PRI Y. R SRR
B BARE 6, RETRAMN=ZABMAK. KW
ARG W% (& 6h).

FERIMANF AT EITEEZR.ER
R AR BT LM 7 RO A RO 7 i
. EERE. K OEARBGEKKKEP,
HEBRFEBRE KA RELET.

sLRs e ERMRWEE 6D, BE&S
BEW. ZABHEN. £RFABIHAS, BR
LY BAESREEMEAT, TRAHBA R
PR M, XA TS B RKEHEES MIRs)
X, ZRBFT A IBERBERRET RS
MAEERE . B BAE,
4.2.2 BB AHESIE

BHR - SRFE  BHAR-AEHRME, TRE
P A 67D B A HEHE k). ZHRBF
EFEECUER ERRBE T RS H (S
IR ) ED A OO T A R A
TR ERIANEAERKRFKEHF. MRENS
¥EF A A B AR 0SB B A % 8 35
BRE, HEMALE A B, RO RIS 2GS
BEHEAER. HRAAHNRER. SR FHR
RERETPAT. ATABREI-ER HE1~2
e, AR B, LHET EBANEAEHEBR(E
6. PAABRENBERT A EREBN2 o, ¥
HEMBEE (B 6m). BEREFHATIELK
WA TS, ARE 0.1~0.2 mm, HAEEF 1~3
mm( B 6n), R, HbE 4 THRAH T EH
fi. AL ATHEEHRTRBEAZEBRERNER
BT ADE 6. ALEBR. FHHHKR.N
R T KR 4K REERATSETE

25%, e T 3K Am ¥ .
4.2.3 HABF HHERE

By 2R £ R T EARRTE
7, BER/NT 10 mm, ARG . HERF &
EEEPHETE AREMT HERD. 5HRK
FEH#EEDE R, ESWERREW, T2k 34
BrEt: B AR RS + RET + 8K
B A ARRNERAR, ZN BT PLAEHF 4 7
FH: O WMESF + Ry, BE AR ABKRE
RBATEASRT ORED: @ BESY, 224
H-ERREBTHERKENSE KA D @ BHE
P+ SRSy, BUERAETY WEED; @ %
Wy, £ ERRBRE LN BB BB %R
Y. BB E CREST . EET AR
ey, ERKAEPTARET TR BHERE
¥, B REMET SRBUEESY, B0 REES;
F=EMrBEABRBRR B AN, T ERBMEY il
BARRAAW M P YR RERR AT 5.
4.3 HHHE

EHBAET K S MRS TTERE B EZRN
AFHRFIERERESAN. B RRA R
> B CuyO FEEAL T ) & J0EHE 5 - B MAT-251 B
W E, kA veoT E R fER, AWM BREEF T
£0.2%. FEARNRSTEFERZKERAY
PRAY 2T S AT, 48 A 088 % Bruker Aurora M90 ICP-
MS, RAEHEREESR Qi 5(2005).
4.4 S FIRIRISEE

B3 1 W W, BrafEA R S HAL T B,
T +4.44%~ + 6.45%. —HEIAN BRI A
RASBRENRERRG, HHSEHFAKEE X
+ 3% ( Larimer et al. » 1967), B H UBRGREAALE
W4l RACR L BR FUAHR R R 4L RR. & i@
MU R R IRER M R AR, R R A0 B AME, )
HRRAMRRSESRARAL. X5 4RSS
{101 B H FIB IR N s EAE, YLHA HFERN
A
4.5 $HRTEFE

230 B P SR U A AR R 4 Rt
SR AT PGE WH(R 2). HP, BHHH
Y PGEEREMRME, AT 0.52%1077~18.97x107%Z
], 3 6.45 x 1077, &K F R 45 Hi 8 ¥) > PGE &
(23.75 % 10~ ?; McDonough et al. s 1995), & B =
EAPGEXFEHAREEEEMRMEME D . B ]



1.0 mm
Lt ol L

1.0 mm

He6 EBAWMATEDHEMAES
o, MAESRSERNRRERET: b ERRT HHARET (RRESEER): o BAKT HRERET, RRHPRS 4 d BEK
¥V EARRET MEREY R, BE RS LR o BAMEREERSRMECRREND: { AWRBESRY,: g ARV CHEMER




B33 Haly S REBOR ARy Wb TS5 RE 721

RBRE DA b T REAR R SRR R ERT: | MART A, 5. BRI BRI R R AR,
k. BEEY HEETBNAFREIEESE: .o RV APT AR n. REDESHETEREATRESAE 0.2 mblTF:
o. ¥ ERAHBRAY A
Po BN P HESE: Ho AR89 MBS o HEG
Fig. 6 Microphotographs of ores from the Xiarihamu ore district
a. Sideromitic structure of sulfide sssemblagy: b. Pyrrhotite-exsolution pentlandites ¢. Pyrrhatite saolution nickel pyriter d. Magnetite replacing
pytrhotite and pentlandite: hematite replacing magnetite; e. Starry form of sulfide disseminated body: f. Dropwise structure pyrthotite; g. Pentlandite
replaced by fine — grained pyrrhotite; h. Chalcopyrite and micro-fine grained pyrrhaotite replacing pyrrhotite along the erack: i Texitic structure of are:
j. Pyrthotites pentlandite and megnetite residues in chalmpyrites k- Pentlandite tending to be enriched in rubble; 1,m. Rock rubble in massive ore:
n. Silicate rubble in sulfide pssetnblagys grein size below 0.2 mrn mostly: o Ore pulp pouring into liquated are
Po—Pyrhotite: Pr—Pentlsmdite; Hrr—Hernatites Mt—Magnetite: Cp—Chaleopyrite
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Fig.7 Microphotographs of ore minerals of the Xiarihamu nickel deposit
a. Chaloopyrite and pyrite fillied along fissure; b. Pyrrhotite veins; ¢. The veins of chalcopyrite and pentlandite;
d. Chelocpyrite veins fillied in early ore along fissure
Py—Pyrite; Po—Pyrrhotite; Pn—Pentlandite; Cp—Chaleopyrite
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Fig.8 Primitive mantle-normalized PGE patterns
of rocks and sulfides from the Xiarihamu are district
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Tahlel 2 Concentrations of metals and platinum-group elements in the Xiarihamn nickel depasit
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o 5 w(B)/10 w(BY/ % w(B)/10
Ir Ru Rh Pt M Cu Co 5 PGE
x01 ZEEEaRE 0.018 0.015 0.019 0.291 0.202 0.083 0.01 0.000 0.21 0.53
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X09  SEHFEMAE  0.039 0.050 0.043 4,837 0.788  0.128 0.0 0.008 0.16 5.76
05-12 e 0.017 0.026 0.045 16.546 2.33¢  0.026 <0.01 0.007 0.19 18.97
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XR-10 Bk m - - - - 3.430 0.55 0.185 24.13 -
XR-11 BB R - - - - 1.190 1.68 0.076 10.63 -
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Table 3 Concentrations of metals in recalcolated 1009% sulfide in ore from the Xiarihamn nickel deposit
w(BX107% w(B)/ % wiB)/10~°
BRES e
Ir Ru Rh Pd Pt Ni Cu Co ) PGE
XR-2 b g 3, 3N 53.33 79.38 20.11 625.68 19.89  21.60 4.45 0.80 25.85 798.39
MWy s
XR4 HEARBHER 12,39 16.67 4.68 204.86 6.79 22.23 6.47 0.65 23.86 245.38
i R fi )
XR-5 B R 37.37 56.68 16.61 834.98 34.80 11.35 5.33 1.14  18.67 980.45
A
XR-7 BARER 9.82 18.50 5.45 89.59  34.68 18.58 4.64  0.81 21.21 158.04
Wiy s
XR-8 HARY = 3.87 5.92 1.70 86.27 4.47 13.19 (.82 0.82 14.17  102.24
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