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Abstract: The chromitite bottleneck has been going on for many years in China. In October 2015, Bureau of Land and Resources of
Tibet announced the discovery of a 200 million tons of massive chromite deposit in deep exploration at Luobusa in Tibet, which
achieved a major breakthrough in China's chromite prospecting, and the direction of finding more chromite deposits in the future
was also pointed out. The podform chromite produced in the ophiolitic mantle peridotite is the main source of chromium. The study
of podiform chromite mineralization and mantle peridotite is necessary for further finding the chromite deposit and relieve the
bottleneck of the chromitite resources in China. Podiform chromite produced in the ophiolite is the main source of chromium and an
important strategic resource for China. Research on the genesis of the podiform chromitite and mantle peridotite is necessary for
further finding the chromite deposit and relieve the bottleneck of the chromitite resources in China. With the discovery of deep
minerals such as diamonds in podiform chromite and mantle peridotites in recent years, researchers have also begun to question the
theory of formation of podiform chromite. With the first discovery of 200 million tons of massive chromite orebody, the new
understanding that podiform chromite is formed in the depth was raised, and its formation process mainly has gone through four
stages. The crust and oceanic crust material of the early subduction to the mantle transition zone (410— 660 km) is dehydrated and
dismembered, and the heat and fluid produced by the transition zone contribute to the melting of the mantle and the release and
aggregation of chromium. The chromitite ore slurry is driven by the mantle plume and is transported to the top of the transition zone
for condensation and consolidation. The authors have reached the conclusion that the formation of ophiolites is a mutli —stage
process involving subduction of lithospheric slabs into the transition zone, crystallization of chromian spinel and some massive
chromitites at depth, incorporation of UHP and highly reduced phases into the chromitites, and entrapment of oceanic lithospheric
slabs above subduction zones where they undergo varying degrees of interaction or reaction with MORB melts and SSZ melts.
Several large massifs in the western part of the Yarlung Zangbo suture are similar to Luobusa in many aspects. They have

experienced the same tectonic setting and the mineralization of podiform chromite, and there is a large prospecting space.
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Fig.1 Geological sketch map of the study area (after Xiong et al., 2014)
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Fig.2 Geological map of the Luobusa ophiolite, Tibet (after Bai et al., 2001 and this work)
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Fig.3 Geological section along west No. 24 row exploration

line of Group I, II in the Luobusa chromitite deposit
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Fig.4 Geological section along west No. 20 row exploration line of Group I, II in the Luobusa chromitite deposit
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Table 1 Feature of major chromitite deposits from Luobusa ophiolite
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P b P R P e A EL A B I Y AN TR] (B i e 2
2009); @ ISRIF BT R 2 I Tip gt n EniEK

K5 2B v HuE I & b AN R R £ 254

Fig.5 Different textures of the chromitite in Luobusa mantle peridotite
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JoT HE it 5 b AOE ST (S D) BLR 1000~
1500 m A9 ELREEVE I, A 12 AN 25
TR N o X — 7 B KV o
5o 5t L Mg 2 [a] (9 8 2 (Nicolas, 1989), H 7E
AR BN A A s B A 3K B VR L 7R, ¥ i
WA AR TR B IR AR (B UE B L) RS, DL R
M3 AR I, AL4E 2iMUA 28 5 i s ZU B U1 A8 08, k4R
SR ZU AR AR L A P e TR S AR TR, T8 bR
M N LS G TR R TE WA O 1 22 /N
‘+ ik (Leblanc and Nicolas, 1992; Proenza et al.,
1999; Lago, 1982; Zhou et al., 1996); @ &7 4R 45 4k
W IR —1~ e I S R 2 I 32 B A T RO
i, BUORAE T LU MO A o R s 2
5T — 1 5 21y 1 4l 4 P (Nicolas and Prinzhofer,
1983; Arai et al., 1997), H &A= F LT A& R
WA ) 7 RERIOE vy, A0 2R B 7R BT 1 A i L 2
T B DL R A i R S R LT
AN EIARBE DA IR, BMELEAA KR aiics e e
TEOLT, DS A 7 3 A A A A Ak
AR A = YR B Bk 7 IR (Leblanc and

K6 Bk NI S0 Yy ) g (itn 224655, 2013)

Fig.6 Diagrams of such minerals as diamond in the chromitite
(after Yang et al,2013)

Temagouh, 1989),

20 T4 8O AEAA, H I £ VU UME S AT T L4%
% AP SR A B R T R BT 4 NI (v ) b
b2 e b ST AT 5 4 WA 20, 1981) {HI S 9 30
LR, Z I L AR AN BB Z (5, AT TAE
Wik 2k, JLIT AT, 3T 10 4550, i FHF5E 2 3% i
A FAERR B AN IBT A, 2 10 s 2w
HAl g A W58 TAEAS LU . JoHE bR &1
(R IR, BIF 5 SR 72 T AR A B PR [R) AT AT, 5
TAERT Ay R 3B B o S — AL, TR0 98 1
W BT 11(1980—2005 4F), 16 % i P48 2k
SNIA LB SERE B, CEBLT 60 XRG4 R4
FEN B AL P, A48 F SR CER S P C.Cu Ni.Cr,
Fe.Ir.Os.Ru.Au.Pb . W DA M Si%; &40 ¥ Fe—
Ni.Fe—Si.Ag—Au.SiC.CrC .Ir-Os .W—Co 1 Fe-Mn
8 AMEA TR EIR AW ALY ERR A AR
FHW Y (Bai et al., 1993; 3¢ 45, 2001, 2002,
2004; M4 EAF, 2004), % BB TAE AR BEAS 7 [
PN ANSRAS 3 DA AT, S5 6E A B R G EEHERR N T
W 95 e i T REYE o 25 AN B Bt (2006—2009
RIS R, SR EPRFE TR, R B
TEB AR VR o 2 I A S S B A, A
K E>300 km HIEEREH)(Yang et al., 2007); I HAE
B AV R B O A B R BT AR
(M& 225, 2008a, b; Xu et al., 2009), JLHZ 15 15
S P AR AR T[] 2 e RSS2 v %) 4 WA AR
K, &5 TARL(IRE, 2008; Xu et al., 2009), KT
JEIRA TAEM TR 4 WA 265 T Heml; — 288
TR T E bR 2R 0 e E (B 3G
4%, 2007; Li et al., 2009; Li et al., 2011); F-7E P4 i P4
TR 1T 2 7 SR 8 R R A S B 4 I A 4 A [
VWA E (& 25, 2007; 2011a, b; Yang et al.,
2015a), &5 =P Be(2009—2014 4 BFFE A 1 AR
R 2 . LB B Y E R A FE 7R k™ b & B
TR H A 4 R, IESE 4 NI S TR 4 R K
SR, AR TR B PR B AL T G B P I
(Yang et al., 2014, 2015a); 15 4= NIl #4 C [l 437 %
IR Y/R R 3 I G 1o o7 N [ e Y S P P Uy
W R o AR o 2 T 78 4 ML, A — T Y
G WA 7 2R, i 44 Ry e 2 L 42 I A1 (Yang et
al., 2014; &4, 2011, 2013), EFREH P2 51 4s
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[#7 IR T AL (Xiong et al., 2015)
Fig. 7 The new model illustrating the formation of the podiform chromite (after Xiong et al., 2015)

2013 ARHEHE T RAT S EAMITE A LSRR A
& W (BN) 5" ¥ S B 0 W, w4 N O BT
(Qingsongite) (HL7fE 5 IMA No. 2013-30), 5"
JE R 128 v I M SR A B b BT AT 5 i Y 5 7 R
WFFT 54 (1939—2010 4F) T iy 44 FR5B B 40, A 72 27 A
YRR A R R BN S — R A NI i AR S BT
ko SEERSE AR, H AT IIE UK 2 1300°C,
JE 730 10~15 GPa, RIIE B BE K T 300 km (5] 6)
(Dobrzhinetskaya et al., 2014), [ T P4 45, 76 5
93 NS RIS ERZ A gt R ARG (4 2%
%, 2011; Huang et al., 2015; Tian et al., 2015; Yang
et al., 2015b; Xiong et al., 2017; Lian et al., 2017), 1A
Shy it o ML AN e v B A WA SRR AT
RBJE— 0 i AL, 5 2 JR VA A b 1 28 L )
M VB A 10 T B A B

I JUAE B N AKX ELAIFE, 32 T 5 38tk
R R R B . RTEY KA T By g £
BT R, VRS TR o 4 NI S

FEA Wy ] BE -5 5 k0 B TE TR IE O s &
B, H5, TRAERIE U0 5% 2R A it s A 1 9 31
M DR B oMb BR A R b R 2 AT R R A
b T 2 L A ) S AR, B AL TAE T M
T 18 1) R 0 b 2 B ) A B 3] M Bk 2 D ) T g
PEo UL, B AR HR kA — L & R
AHEBR T RESR B b, B (0 AR v i
1158 A 4 1) 7 38 Hb 1 (Yang et al., 2014, 2015a, b;
Xiong et al., 2015),

R, TR RS SR BT A 2L FAR PR R
7RI M D RSS2 P AR IE, BT b JH At b g S 25
BRI AL |, D TSR T 5 e MR
MIE G R 2 I T AR IR 25 2R, 4 i 4 4B
B0 il R AR 2C (K] 7)(Yang et al., 2015; Xiong et al.,
2015). H5—BBe: FEIIR R i bl e FVE S I R
b 0 3o JBE T S RO A A, e K, 7 A R I
U, Hoe TP U P B AR B, R EOmI A R, Cr 25
W IR AWy h BT SR 55 B 7R g A
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VT I P Jo L3, A Ao Y Al TS, s AR B 445
i, B R A B, ST A ORI A A R
1o R ) e TR AR T AT I T A 1 % Rk
FEELA, 220 A 0 3% B0 I R gk 2k ) iz
;5 =B B fEm _Fis B 2 a nyat # i, R
ANWTREARR, 8 1 AR B ) 7% 28 WA AR B 1), 5 fi
TESR A B rh Wy Jox L0 s U Ay 0 B R A 45,
B I — 20 R B YRR R 2R Y
BBz ZEIR MR EE T, S K a5 O RO A 1
N7, s T AU A ) Mk A SRR A, T AR
TR AT ) ISR X N TR SR A R Ak
NSEL et
4.2 PFEESRE T PR T =

R 22 0 KA G ISR R IR R IR 4
TR R FE AR R i e g A R P,
H AR LY Camaguey 7518 1200 km?, FE )
Acoje FH R K T 4500 knr?, B[ /R (2 JE WV 1) Bulgiza 7+
R AN 350 km?, + H-H: ) Guleman—Soridag 7+ {4
%200 k'’ i AEACUHRE T Ray—1Z 5 14 400 km’,
Saranov 75K & 1950 km?, M4 5% 72 37 3H ) Kempirsai
ERS 1000 kT35 22 1 1 MO 422 30T 600~700
km?, 2L HEHBAR VT4 A v BE LA R, 18
ALHE AP A AR 400 ke’ FIA A 7544 700 km® s )
A5 A B A H il R B 1Y) v ATt 2 B ) — A
BLRARE, EIEREER 1Y S 2 AR RO
Fkg A T, AR LR T A A Y
(Nicoals et al., 1981), X 42 i T4 T 2L A7 16 A7
PN, B34 Rl A8 35, % A R K o BT T 2R 4R 1
W, MRS 5 28 ) AN [l AB) 3 75 S5 8 it 7,
A R B 0 R, % R mT g 2 D 2 IR S
hn, DhE TR R, IRPE I G
SERB R () 77 H R o] 0 L 2 B R T HE AR A
AR BN A P FTMOHO T LT RO & o
B an BT 2 KA AR I BT R AS B R T
g 2 B 1~2 km AR — 5 VERONS S 3L
Hr, PSR [R) B A7 AE 19 £ B Mugla A4 s
FRINERER A T SRR A 1) 5 WO 5 A A,
T 51 5 B 2S5 T MOHO 7 LA (77 45 Hb e Aims
. i Sagua ST 2R ER A T 7 RER
ML —SHACA AR AT N, S AN [ O [P o ) 4 A
HEA RN MEER ., /R EJE T Bulgiza #2605 2

PR e oy B AR AR, HG R AR TR AR A ek T A i
A PN, T S R R TR SR T b
MRS 5 — 2l A AR B R RS, &38R %k
T EUR YOR S B0 0 R £ 5 07 MR A 2 18] 2
BRIl OC R, 8 UL T8 B 7F 0.5~1 m sS04 A,
TR JIR A S RS B 7 R £ 5 4l MiUA 5 5L
AR P B G R, X TR 1Y 2 I AR
Y, B SEHE A IR IR R R R PR AIE o SRR Ak
W1 B K AE A 7 ) 8 5 A R A 7 o, A S PR
A7 Ry ) — B, SO0 TR 2R A S 4K
ik | s aY L FE (Pearce and Deng, 1988), i il
KB BOIRGERCE T MR A R A 5 A T
FrE . DA AORAE R A AR, A A IRV
BB, R0 AR R A, D L RO A
7 AT L R 0 AT AR Sk A, A A 2, stk Ak
2 B PRBFAEHT AT S0 T 1 S SR B R TR 1
TRERAE, I B & SR & 1A% e BT A0 g Sk fnk o™
R AR IR R 25 A

WA B AT A T B A IR AR T A A
FER B AR b, [RVRE AT BRI R FiT

A H AT D ECA R HGE T R — Ak
DAL o 2R () S SR R, e e T LY
Mayari—Cristal j# 37 AT /R 2 /Y Bulgiza 7
. HE LA R IR s — R, o
A P5 RIS B A A R AR AR R TR AR 1L
5% IR FEE A5 R AR R o 3 2 IR T8 M AR
e T 34 % BT v A TR R A R I 2R R kT A [
WIBE IR 2 NANT EEBFIT, K P R (1 4
TEVAGIR LI 4 8 QMR MR m AT )
A R IEANTA] . ARV IR S A 1) Cr'=11~55
Mg"=60~85, 1M i §% BB AT 4% 2R A1 A Cr'=65~
80 . Mg'=40~65, Wi+ o7 T[] i it £ X ], £47) 4,
IR SRR R VR AE RO b ka B B, e
55 Mg 5 GO EbE, T0 126 5% TR A 4k 9 76 Mg il Cr
[ IEAH SRR b QTGI8 i B TR 2t v 40 A
R, H LA A — 0 AT S e (RE 5 4%,
2013), DAV S AR R B BT A MR S, AR
R B BUR YUR R B A 58 2 10 7 RO A
FEIATR AT HE R 1T 0] BB AN S 4 A I AR
INE ) AT AR TR R TR BT R 5 4l A
(Xiong et al., 2015), B RV FIFE A 18 )7
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FRAE 7 SO HUREE 2w 1 (K 5 HL LA RRAE IR
AHTR], AR AN AR A L 7R, 3 2 25 A v e 4 R 30
HOREE AR S — A UE T X —HRF . IR YR 4%
B S aiea SR, I R Z R AR i 2
Pt AR o TRRRAIE A 2 A0 P i A% IR YR AR R
A G, SERHCE FE IR YRR R 2 B B R A
TR, M SO A T AL AR FE R
AR (I FRAE (Xiong et al., 2015), 17 4R I 5
BRI YL AR R R L [l 2l At 2 R
@R 751 1 v % R R 1 L s R
TR EE, VONRE AR S REE; AR SR
IR (W Bl s B oo R 7 e, 5514
RS BOIR 1 OO R AR [R], S T P e
TE(BIan B A b 22 AU 5% RFEIE)

i AN 5 4 A0 11 Re—Os R AIE 2% B B Ay
B 2 Wi A A SRS IR Y R e A, Hoa A ik
F14) ML ARG 7 5 22 O T 28 = R BR/NTF PUM (H
(0.1296), 5 52 ik S A TRV MM AORS 5 1) LU 1]
0.120~0.129 — %, FEVT VY Bt 248%™ ) Re—Os
[ v 2t B A B ARAE, EATTH) WRe/™0s ., '0s/™Os
A DX [A] FEAS AR RL, e rb B A P i A% AR k™ 53
2 AR LR R Y Sagua AR BB R LE (R B2
i, #AL T 5 = BRI BR A A A R T8 v 5 2R 5 gk
5+ HH Mugla /= 4% B85 2k #5K T 0.1296 1)
Ho DUAb, o ER R At ml 2 S 4, ey 2
Sagua FI = /R $6 1 5 50 RVE B 'Y 0s/ ™ 0s (H 311K,
5 H b 0 AR A R o A — 2R AR 3 22 LA R
+ H I Mugla = 5780 4% 40 BH | K F 0.1296, R
A S AR R Ak L 2R 51 0.180, R b I IR
Je BRI B, 38R ISR B TR it 2 5%
TARA I A (BE R HE5E, 2013), R, PIZSHRERT Re
—Os [Alv R AFAFE LA K122 50, B kI8 A8 [H
FORMEAL R . R AR P A AR 22 e
P AR R, AMAA 75 & 4 IPGE M40 )
(PGM), I AEAE 5 5 PPGE 1 PGM 1), it —HA/IF
T X4,

IS 2N S/RIMIUNI RUN SRS (it S=giipiA U
TR o AT AR (I 5T DA i R AR A T
A F SSZ (Robert, 1988; Robinson et al., 1997;
Schiano et al., 1997), F-15 3| T —LLS206 A A1 24 ) 2
R o A9 20 A ARORSS A R 2R A R e AR T K

AL, GeIE e gt 5 Rk, T X 1F &
SSZ ABE T HA WRFIE . ZERIFST VOIS A7 V5 i % 7Y
B AR TR i B R R S AR AR B R T JS, Zhou et
al. (1998) % H& t 1 1y 4% B 4% K B 1l T IF o 45
(SSZYFYTETE 5T, 1 e R R R T WA E I 5 At
SCETE A PP, TR RSB AR
IF] PR IS A 5 2 A (O RN 65 ) B T A, JFE v i 46
RIS oh Ay & /K R B 48 R R, T e R 0 4%
BRB R AE TR T B AU 750 R P 2 R R R S
A1 O MERISE 7)) SR I A% . Malpas et al. (1997)7EHF
% Sagua e 55 TR RIS B BUAR Bk ), I EANTTIE R
TINHTIEREE . Gervilla et al. (2005058 1 [a]—4%
Al b AH 4R ) Mayari 77 {& | Sagua %5 {4 F1 Moa—
Baracoa 714, & A5 A BUE — A~ i PR K
HiRA) 3 PR E A, DA 5 I Ak IS i,
ZBrBOC L. WSS — B B, Mayari 96 8 4%
BRATE BT L 5 90 B 28 A SR I RN 56 —
B, Sagua 4% 1 8 U B 1) A AR A ol U
PR R A R 5 T, BP9 5 50 257 4R 1
IS 2 M B . Moa—Baracoa & S5 58 2k 1™ T
e, BVRE 2 B+ H A Mugla 2
TR T AR P, b — I AR A AR R
TE AT Th A R, 5 00 v 5 18 ) B R AR
WP i (Uysal et al., 2009), 5 5 AR PEA 19 Kol A
JRfit 1 IX M1 S B4 IE(Marchesi et al., 2006).
FERZE AR VE A 2 AR I R i b e A A
FIRRAE, Bt bl b MRS 7 e k™ 179 i Atk
b, BN G IERAK AR 5 MRS A R
FRIEZ DT T AEIH UK A 45 5, 4 H 22 B B it PRl A
KA ZA, 2011; BERFEAE, 2011, 2014; Xiong et
al., 2015): FIBIRF v %) fili 5 R0 5C 40 I 21030 b g ok
PEHT J5 LA o i, A K, PR R AR, 5T

A RO SR AR, FE S AR T i il o
T, TE 3 A TOUER, Js R T 46 245 i, 5% R AR L
W, ST R HE A TIORE 4 NI S5 5 R A ) ) i A
PEGARSE AT 06 [EAb 0 8 2o Fn BBl 2, 2k A
BRERE FUR R AR AR SE ) FIEE8, 1IX — B BE T A
AR AT BE R T 300 Ma, 4 3 T McGowan 45 3145
1) 290~630 Ma 14 4 34 FIVES A0 ™ Hh 28 HH R R i 8 A1
i) U—Pb 4E#4 1 (376+7) Ma (McGowan et al., 2015),
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Lk J Robinson %313 KT 500 Ma %45 47 U-Pb 4
% (Robinson et al., 2015); 7E[1] iz £ AR
R R, R R REAR, 8 = AR 4 2 A AR R A
WY, Vi R AE B R TP g O S 3 A Ay B
RIS, BB K — 2 R IE B Yotk
B, BB B B R BB R IR TP A IR T
TE 15 45 Bl B 14 2 ik, FCAF % 48 {6 T 120~170 Ma
(RERHESE, 2015; RARICAE, 2014); TEUF vl IR T,
E KN AR5 T MRS 1) BN, 3 A s T b e
R 1) M BR AL AR AIE, B 1 MRS 7 1 30 43
TR B, T K AR w4k A0 P/ 88 Ma (Malpas et al.,
1997), LIS A A )7, HEA R 5 B MORB
T b 8 R S Sm—Nd Z5 IR AR IR M (177433)
Ma (JE T4, 2001), BEIB A IR iy (SSZ)PE Bt 2 v
19 8% A1 SHRIMP 4F- % "4 (126+£2) Ma (Malpas et al.,
1997). - H B f v HubS MHS 5 1 0™ 2%, 5 A Hi Bk
AR SR, A TP RIE R T MOR BB, J5 32 AN[F]
FEF Y SSZ PRI (Xu et al., 2009), [FIFEH IS H
PP HEVL PG BE A A AR N (EARVESE, 2015), SRIMITTEIZ
VG LS RS 5 R R FP e B R i TR
Yy, RN REIA A T L — B Bk R T Mg RS o
&, TR FE AT RETA F]>400 km (Yang et al., 2007, 2015),
DRI, A 4% By ek SR T e 22 1
T 2 B A B, B B AR SRR
DU FEE— 2B ISR, B AL I R o
TR B R RF o 3 A At P RS o T B A . P B L
MRAVEAR S B AR R A Z AL, 201 T 2
B BERA TS TS S AL A S A, AR A 7
1, R A RS2 1]

5 %5 15

25 ML) A HRAE 1 BEIS A R g s AU R i
JEREE B, JCISJE 7 7E MOR I SSZ ¥ 55%, ¥ 2 1E
BRI 2 L g TR, s b S )
I R AT W 10 e B X b IR AL G T B HE R
T EHTH AL A A TS R R R AR AT
3 35 4 AR A WA v 8 A A P R TR
2 11 40 o A b ) ) S A A A Bl g 2E AL .
SR T S A e S 0 T 37 ) L Ofe
SR AATA AR, M 4 5t 4l AN b i 51y 24
[P R b BRBL AT 55 ORI o e S B kT A b

RS v < Iy A58 A e T 00 4 4 B 5 |2 T o )
TR ORI, B O RS s A — 1>
B R ST 07 1] o ARG G WG HE 2R 1 2 A v
BRERAT RIS A B, S TRABIE T B R AT 1 T Bl
A, 45 5 BT IR, o — 2 S RO R kT
PR, PRAL T H S SIS S

Bt ROA TR E LR RT A E A ROR £ R
SHRMBIMFASH%T RY TEHEFL
Fr, BB+ o RO T BT LA B AT E A
XF, BAFRE R 5K GBI AR W
TERHBHER, £ —HBAREHHE,
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