834 % 43 WOl O O Ot M Vol. 34 No. 3

2019 4 9 J 1453 - 459 Contributions to Geology and Mineral Resources Research Mar. 2019453 - 459

doi: 10.6053/j.issn. 1001 — 1412. 2019. 03. 016

TMRPPET Y KIM KT FEMEX

TE,H &

(PRARF AT AT FAZT PO HF 210016)

WE: FEARRIUBEYTHETEDT RS IO RS S Ay B E B FRZ
— X FENAT THRERE . SAFE DS SNA A NBEBRA Ry % Mg
AR S5 TE B LA 42 A0 ) 2 S ol B9 43 B L 7 K R DT v R 45 KIM 38 47 40 17 0T LA 230 HE B
T YA o 38 T AS W7 b A2 R A E

KEE: W B VIR MRS T

FES %S P512.2; P619.241 CHKFRIEAD: A

F 6T S W U 5 1) G T3 B bR AR B AT 5 T
0 3= VEC & A MR . (201001 95 34 36 5 A 00 5 1
a Yok ) 7 W IR D5 L ARG BR AT LB A A — A AL
AR MK 3t T 1) b B ) I X L B E T AT )
W >2. 86 g/cm’ WH WAERPRER 4> b AT B9 B R R E T R D
Frz REGEDH Y., BT Y SRRk BRNKEQOIDY SR T WA & 4B RS 5
BUPB3Y0) (B S s e ML R L R ik IBCE SR P ik i or BT I IX . Morton et al.
RS ok RUVEE  ENT BB AT R R F g, (20187 OSullivan 55 2018) " I 457 4 L 1A A1
B B 4 RS s AR A o PR RE St op g TDURAR B SRR AE SR O AT IR RO IR
BT T L W B A A 13 5 /S0 RZIEF (TIO, 74 /45 4D .GZi 1551
TR E 17 2 5 Wb Mg Fe &by LART A GART A/ 860 ) MZi fs 5Ll 4

SEH L HON T A N 4 Mg-Fe & 5458 2 105 i fm A/ +485a) 1. CZi T 5 R R b A /85 D 45
WU BE F1 55 » 7R 5 DR A7 5 T 65 77 (Zircon) . 4 ASERIT 2 — BB TARFFRZ AT B
27 77 (Rutile) . 15 75 (Tourmaline) a5, 204 il B PR IOO W) 2416 R AE 2 SR Al 1) A 0 052 5 00
740 286 5 0 08 CZRTD P B 39 L s pl e e 20T B0 PR P 20 4 MR B2 A2 S R
]‘Eo %ﬁﬁ’xiﬁﬁzﬁgw%mx%?ﬁﬁﬁﬁﬁgo %EE:E//[\ *T’leg%ﬁm/f‘tﬁljE@H‘%QEA$H%ﬁ*ij(/J ZIKIuEI
BE H R R W I AR TE AR B S BT SN EAA R AR B AR, B4 75K RUTEY)

T B PR B R T 5 iR p i g 1RR KIMORIEA R BT S 7k AL X
FI A T3 263 2 UHE L A5 R (LR K

St R A . Mt mEsas 1 EEEBUF R KIM A&
BB AL T B 0 U R

G5 A R IR Ty 1) T B AU (DT

WK BEHE: 2019-05-30; BEIHE: 2019-07-04; RRERE: FLHRE

EE&TH: $EMBEARTAE LIRS T X &RG 6 704”45 . DD20160059) “BbL s 7 & 7 — 1L X 8 4 £2 & @ 67 i
A" (45 . DD20190153) kA % Bl .

EERBIN: TR A7) B 5 A JOlE 4 WA 8 36”58 TAE . E-mail: dingyi@hgu. edu. cn

BEMEE: HillkiEQ962—) . B B YR G TRRIG NG5 7= M B R A 558 TAE . 38 15 Mok - Y095 2 g s ol v LD AR % 534 5, v b
o R 2 JR) R 5 M 9 A o s R BT 46 4 2 210016 3 E-mail : xzyang1010@ sina. com



454 oo %k

LIRS (oSN

2019 4F

ARICE WA i A TR A H b AT B TE 2
AT W T AE Z /i sk © 28 1A 4 50 B AR iR i K B0
Rl 75 B Ah 35 B SCBURL I /N AR ) 515 1 4 o
by AT 7 53 Gl f 325 B A2 i 1Y) 450 R R0 LCE 38T N O
975 4O AR 200 T M vk . 78 3R g J7 R A I
T B T 2 L 7E [ b 7 SR A B 3 S X A RT3 Y
. RN T E U,

(OH)KIM &

SAARE = KA iR B A A, g
Tl 1 A LR U A0 AR B L R B AR AR L A0 R B R AR
b T3 T R AR A b S A A R R A 2 A
i P 25 A O A S5 ol 4 1) A A R R A A 8 A W
A VBRI A VKR R B A A A
PR AR A48 /8 51 (kimberlite indicator miner-
als, KIM) ; RIHORE A1 B B2 s — MO % . R
SAFE S RAA R B Z A A R A
AR VKBRS RLE MO R TR AR BT L A
T RIS & AT 1 IO ] 9 180 B K R S T b ) 6 5
S A S NAE TR AT YR A R ESTTR Y T, B AT
133 Z Rz L BB A0 A A S b B0 Bk D B
L PTE B 0 B W K LGB ER BN 25 1E T4k
A NI B AR Bk L s R TR

(3O HEBRAE B An ik T4

ARG, 2kt KW 6 400 24 &1 H]
JOT 25 R K AR A 28 T A0 1 A0 R A 2D
B T A BE AR B SR A TSR (R B A AR IR R
FIE ) Argyle i 1 H S ARAG . B 46 BA & 0F
SO AR R R AR L 00 BR BE AR B e R
aVGEME-BEER S GFE A SO RRS A S
KIM MHE R T . BN EF RSN A5 0T
ik

HAETZ o M TAEF % 7. &N E 4 NlA
W AR AR KIM b2 Rk R EAT1E 8 T H R
HEBR TR, DUE S48 BOE 0 B ARk —— & Nl A 8
. PR S FRAT XS 7K FR DU W 0 43 OF 3R A 51 Dk
a e s o KIM G 4 20 & 1 Fh 28 Fn gl i, JF i AT 0
WAk 2 4 B R 0 0 X e — i DX EH BR AR S 0 1
BB,

2 AR e Kos w5

(D &1ARE
SR E S NA R EEN A, SR E =

AN B KA D B P R R S —— LR
SAE / F BRAIRAG 3 0) = B S CF B = BERORE 50
A & BT R Al 09 42 A0 A 81 (Kimberley) 17 45 . H:
L DUEBEIRE5H , BB 2 URORL IO £ 1) 4401 )
FHOHT SN AR 2 BMBEREW . E &8s
s R aRa3.

SRR A IR IR E R Wik b, i %
B 48 1 A2 A A R e i A 2H R 435 A A R
S AL EAR Y L ERE L S B L TE AR R
ISRV A o A R 0 0 T AR AR S AR A AR
e X HAT A WA A, 2R A 2 SRR B AR %
T35 R DU AR RS I 48 11 ) S S AR B S A 2 A RR
AR BT KL TS 2 4 A0 R BT Ll B R B 4 1R
IS5 K LR R BT £ R e 0 R A Bk L AR Y
SRR By A 5 LLIX R o3 B o8 A 2 19 R Ok 4 44 42 1A
FlE AR T I R EF A AR

SAAAE 2R AR bR R
R R AR R A SR A KRy CO, M H,O |k
TH i 8 R Sl PR B T b 3R I 0 R R B L B T
A phs FplR T MRl kb S HE
AR I AR A H BT B
A 9 03 E WS R 8 1L BRI L 1R TS ) K T
HER) I T B AL 1

) &AAF &0 P K

SAARE T W)L S 5 AL 45 I AR ) L M
SEHY R AE Y 3 25, AR O AL 4
R VBRI VBRSBTS
PEARAR O R B AR R ) — SR A NLA B TR R
WY MY ok H OB g | e TRAL 9 H
A B AR B . S AR ) i B0 R
LI STl

AR R A T B BS A= 410 R S 110 R A R
g3 WA A A B TR . a0 SRS 5 A R R
FIAH B3 i o 4 A7 R A B 0] ply R i R S 2 R 2 it
R KIS a8 R . M EZ AR ATE
e A ARE I E RPN SN 2ERAE P EA
G4 WA Y TR R, X A AR O WO
TOMERONE S RRRE A RN RS e AT LA PR 4 A
B A L AR AR [ T A5 22 S {910 4, 1 2% TC AN
F4 W) Orapa 4 NI 4 07, B8O & 29 4 W A 5
EAE

W A0 5 A e 0 i AR i BRBURE R /N 43 S R A
(KT 10 mm ), EE R 0. 5~10 mm) W29, TG
WG R U ST A A B TR R T




Fek HEIMW

TRE - VURY b ET Y KIM W80 07 2 fE X 455

HEZON & BN A & BB A DO A
ST VE TR BB RS R

(3) I KIM Al 40 530 ok 1 57 0 X

e — M R BT KIM I 2R mhxf gl &
WY HEAT WL T IR ET 0 AT T X 2 KIM 2 BAF 5
A a WA S E A T KIM B B 9 46 27 5
fiET

TE X — A 3 DX 75 0T Ji -4 5% B WL e A A
TAERT . RLSEHEA KIM R BT & & & WA A0S
B P A R AR . SR B 23 A B KIM AL 22 R Ak
A NIA SR FE R KIM 4 942 REAE AR RLL AT LA
HEAL 2~10 km” B9 NI A 4R HE X I X KIM
HEATIB B 5 QSR ax 2 KIM i ) 4k 2% R IR AR A 58 A4
el LR SR (W ISR R AR YK e SN |7 W VA
LR 75 IR IE PR W R SR X — M XA S
e mAE LA

3 waWlA MmN E R KIM 91k
AR

(1 KIM FREL

SAA R TE B ) 0 K LS T8 b AR D i
Py s e 2R 1) DO R L 1T A ) B AR AR
FIFE R Y02 N Z )R 4t 5 AR R
Sl e WIS A R A A N W R B Y KIML, L S
M 42 4 i OB AE 25 A b 23 o, DT 2 B 7% T B A
AR 2 Y KIM 23 A7 1) 52 2%k 5 B 2 4 1A A
LS O, KM /0 3 1.

AR K RV EIX s 5 A KIM i 2 L e ]
T3 B3 KUK o 43 A AE BRAR T AR A s AT i e 44X
H/NEB S RERS AEAE T VD Bk rh . 3K LB ) ) R AR
0.5~20 mm WHEK,<2mm WKL, WK, k£
AE RV NG R AW DR 8 = S A AW we
FE S PR BOX BL 1) . 20k B Ay ke L E X H B
T ok W i IR A T KIM 391k
AT

(2) F W PE AR R 1) KIM & 94k 7 FRAE

S AR A A B A5 AR B A B & WA R Y
AERE T A KR IRE B E BoRIE., I &
1 30 AR b2 TAEE W IR T S N A 0
WX s KIM 4k AR IR . R £ TR &N A6
B T AR DX B 48 40 57 KIM 5 9 Ak 22 4 AE L SR )5 7
5O M4 RA 5 KIM 9462 %t L, a] L) §e

DX A

R S e WA AR S e KIM g Mg
A Cr &R/ IS &R A0 8 E& 0 R A E
LM A AR S L Mg i Cr S 5y, F #
T8 R AR S WA KIM 8 WiE i m 2 51/ £
TR N 1 42 2 5 30 T KIM &9 19 52 24 BT AN
RE AU — B KIM 7 4 (9 1k “# FRAE . 55 2R 4 2 Fh
KIM &P 220 40E  IF S B HEE B T4 6
H

D4 NfA

7K FR DA R Y A A R 4 B Y 4 NI
AMEEE L E KIM g9/ 2 (0 R A 4
WA B R B R A X — B XA & WA T A AE Y AT
et L R R e BSR4 I A, 7 24 2 T 4 W1
VRO YR e o S Y PR D AN S 2 ) e
WAy it A A B 8 2 3 P A R Y B

WA e A 2 A R 4 it 4 A A 2 A )
FET R E G RN . SR O A S R R
M RLA P C/1 C R LB S 7] 18 8 2 7 4
B ERAREC/YC AR E, F&EBEAT-
15 22 D5 1) A B LU BT BT 3 — S S R M S R
LA A A B PR B0 A IR B L 3
ROV 5 4 35 A vl 4 T LA 1 4 ) o 28 8501 o
eV, BRBEAE BT 2 b 4 WA B AT S C/ C
FEAE MR A PY AL & Angyle BEEIE BEA i 4 NI
A OPCHE—7.5X10° ~—11. 1 X107 Z a7, R~
[] T MM 2 A 4 I A 3 A AR A ) 4 X107 ~ 9 X
10 PJE R CRZEAE 510 °~6X10 HET,

DM A

76 KIM v S48 A0 A 2 B Al 34 R 2 S i
eI A, AT LU AE 2~20 km® 19 &I
AT FRATRE XN H 2 b — VR SR R A 1 Ak 2 oy
R AT 400 A5 ) 2t X0 & M. Meyer (1968)7
e R AR A WA BT B B R AR A R AT RS
Sobolev et al. (1973)797 % 1 75 B¢ 42 W 44 %™ . Gurney
et al. (19735 XF m A 1Y 4 WA 7 HEAT T #F 58, A
SR AR ATS v % B 45 AR A0 A () T e 1A K R R A AT 4R
Wa. E2E&N 48 %A 0487 4. Gurney
(1984)P" Griitter et al. (2004)P* I Griitter et al.
(2006) SEJE BFIE T BEAR A A1 1 B - AT VR 2
RS HT » 2w (CaO)—w(Cr, O;) A X L& 1B M, 15
FEF R E LA H: w(Cr,0,) =—11. 67+
3. 606 X w(CaO), ¥R A 1 & 82 3
X — L a] DR O RO A AL B R R A S M



456 oo %k

TS 5 R B AR A I W R B R AW
w(CaOEEBE AT 3.5%,w(Cr,O)E/NTF 2%,
AKX —BER AT EE AT SRA, T
VA ST R A A 8 55 B b WE RO 5 A 1Y) B
AR AT GLO T M 50 A 4 WA 9 B 40 AR A, T —
R RSO 5 8 %) B 0 RS A A L ML R TG 4 NI/ 7 )
A

B T 5 WO 5 RN VR AONS 5 A 1T R A TR Bk
SAQ RN I B Ah & A 4 WA 0RO A ] e
P ARIA IR B . SRS AL A 1 Na, O
SR RESBO KT 0.06% . 15 /8 B A 3% Fl ik 27 4
fE (0 BE 48 M0 A I B MR A & A & W g,
Sobolev et al. (1971538 1 & 3 . & 4 NI A4 0947 %
R R B A 55 1 Na & i Bl w(Na, 0)>7
McCandless et al. (198D PR VE T 3 — 2 1% 7818
WE. J38h . & ERA RS DR A S AR
1 Ti s

3B

SAARE T B % R AT A S A — 2 DU B
fn B AR AE o B A0 R A 6 2808 1 390 3k 4 4R 1
HIE 22 R AR R R AR AR th A A
Fa KA Y L A3 A E S AR R R BT R AR I
GEH <0. 2 mm) , fHIBLF70 X 88 [ B 2 B 4F .
BB DN I A R I B R X I A A A R BT 3R
FER: Niow <O (2P 7S S e B i A N v T ST s o | T
Ty b 7 55 B AR XME AR AT L OO R A 09 4 W1
A E PR AR 8 BSOS K i A ORE BE KR % gk
L e E B M TN S R = N B < 2 o e (S 7S et
AR AT REPE

Meyer et al. (1972)M1 F1 Sobolev (1974)M ff
FAaRIA TR AR LI, Cr,O; & i (i
HO K 58% ~70%, TiO, & #/NT 0.6%, MgO
BN 110~17.5% . F§illJ& Sobolev(1974) ! fjf
FEHE A A 1 720 B9 4 WA RS T L B A, H
B FEAE S : Cr, Oy 73 6220 ~67% Z i), TiO, &
H/ANT0.7%,MgO &8 10% ~15. 5% Z [ (K 1),
PR A 5 (19800 B 73 o [ 8 o 1F 45 Ml X 4 I A
WP AR R A5 H 4548 . Cr/(Cr+ ADE R T 80%
B & AA R A &8 & Cr/(Cr+ AD /N T 80 % B,
SR A E AR

4) BRA”

S A0 RIS A R T A 4 A ) e ) o
SR AR PR B8 o BBk A T O 2 AR B I i R
Py R 1 MgO &/ (R 280 /M 5%,

o M 2019 4¢
70
60|
Py ,’ ’
= |
Q 50 ! \
g 'I ,/—-\\ \\
’ /, \ \
40 ’ \ \
/ /, \ \
i \ \
Sus” \ \
\ \
30 \ \
N : 7Y
L \\\ ¢
1 S
20 4 8 12 16 20
w(Mg0)/%

E1 &RAFUERGEEXFENSERY
w(Cr,0; )—W(MgOH‘H;E
Fig.1 w(Cr,03)—w(MgO) collection diagrams of

chromite inclusions in diamond
CE R 852 s FE A v X A% B IR ok A 22 A EE A
X B S AR A TS i AR P AR L 3 R E A E D)
080

0.70

0.60

W(Cr+A1)/%
= 3

o
8

o
N
S

0.10

0.00
0.00 0.10 020 0.30 0.40 0.50 0.60
w(Na+Ti)/%

0.70 0.80

2 eREHHREEGERE w(Crt+Al)—w(Na+Ti) E
Fig. 2 w(Cr+ AD vs w(Na+Ti) plot of chrome
diopsides inclusions in diamond
CHICHS o 2L 378 WA (LR A LU IR M o BB W Gl =)
D AR KAL)

GO R SN Rl | PSR | e TR
MgO &K T 12%, F F T & KA A, 4k
B Mg-Ti 56 2 B 3 B b 2 B & 0 & 1A A
Rk EL A B e BRI R A
L A2 4 1) Catoca FH R R BT 75
T AS ) &5 440 1) Bk 4k 1 L 3R BH B 4R TP Mg/ Min
R BE B 78 AT 7 AR BRER AT A LA R AL 0 B R R
b I BRI A AR 1 235 A2 i A B TR 40 8 ROl 1Y
A B BR R AE 3K — A v S B — A i ) A Y
LG S AL A VR A S 30 A5, A il 2R SR A0, gk 2 13
RE BB IE AN B E S0 R R B A N



Fek HEIMW TR JURYH ET Y KIM B0 )7 35 M7 X 457

AU TR Z AR A MR o I BBk
A B DRI 40 X R B BT ) Ak 2 o BT 43
SEARVERE F A NIA &M AE X EZ AN, BOR
BE R BR ™ 0 3 B Jgh 57 5 0 0By 8 0 A A ) &
PE X — 8 YHE NS W EA G W L A0 4
TE K AT W) 45 K 3 B R 4 B

5) BN

A WA Th Y 37 A R MO S R W o i
PR A A A, OGS Y 5 I M IR A L
WARE 5 R 4 W A i A ERTEE Cr 2 AL L
Cr,O; F (RSB 0.5% ~4. 5%  ALO, &
R REO/NT 4. 0% R FRAETS A LA #E A
R HE A1 . ARG 5 AL A D AR ERY (R 2),
Quirt (2004 78 i #% 41 Jy i 8 T VF £ T 16, H
Fe?"-Cr-Na 1 Fe! " -Cr-Ca FHE + = K (& 3) 7]
DALY ASE T BT b DX 20 R T i 1 4 AR R A A b Y i
WA FRIE T oo 5 R e A A i aE A .

4 e gEie

(D FEDURY 2R £ i o0 A0 0 Ay B D47 ) 2 <5
ORI H RO R SR RA b T
HEBRAE HARA & A 1S KIM 25000 % i T4, 7
N TE R BATERAE T 2 8ds . HE— T HIX &
LA — BT KIM i 5 Jfe B0 it 247 8 ) 1k 2 14

Cr

5Cr
rains fre
o B Simberiite.
e - a
A
fomtil o g “qro
o . &g
% R ’
/ A .
Fe2+ strong crustal signature
.
2Fe2+ strong crustal signature ca/2

3 E#ER Fet-Cr-Na X & [E (a) Fe'* -Cr-Ca X & E (b)
Fig.3 Fe’" -Cr-Na cation plot (a)
and Fe?'-Cr-Ca cation plot of clinopyroxene (b)
CZLITHE R ok H AR & 13 WA, RS0 ok B
FEEAAF L BB A 45 A X B 00D

SR AT R R — i IX 4 A R S B B 8 T R AR
W IR A T A B S AT N — 2 TAE,

(2)FE KIM A 450 Fr - A & Cr @iy G10
PR A AE B R A X — b X A AT BE SR 4 A A
TR R X B A WA RO A R BE R R A
Na, O & & (& 480 K F 0.06% 4 2 40 #r
Na, O F KT 7% . LUK B 5 4 K7 08 0 2 5
KPR Cr 880 AAALE, LGB M A & Cr /> Al
BRI A BT 0 50— A b X R 7 A AE B 4 1A A
o MNA R R TR Y, 76 HL 3R A IR
FES R & B R AR AR5 BT &
B H bRk

(3 LB A LAl i AL R 2 i 110 il 2%
TRER S A AR SR A R A R L L
TR E A S . TER R TR AL AP AT, 3R
T S B 2 2 BT A P i T WA A
KRV E BT P E 0, dE i L R IER
SEZNLNN

S % 30k :

(1] mHe. R\ WY Bkl ] RS RF RS &%,
2010, 20(12). 138 -139.

(2] #pik. K%, Efl, 5. 0 Y RORHE TR Y 9 I8 5 7 b 1Y
REALT]. DB . 2011, 29(5): 835 - 841.

[3] Morton A, McGill P. Correlation of Hydrocarbon Reservoir Sand-
stones Using Heavy Mineral Provenance Signatures: Examples
from the North Sea and Adjacent Areas [J]. Minerals, 2018,
8(12) . 564.

[4] O’Sullivan G, Chew D, Morton A, Mark C, Henrichs I. Inte-
grated apatite geochronology and geochemistry in sedimentary
provenance analysis [ J]. Geochemistry, Geophysics, Geosys-
tems, 2018, 19(4). 1309 —1326.

[5] Jones T J, J K Russell, L A Porritt, R J Brown. Morphology
and surface features of olivine in kimberlite: implications for
ascent processes [J]. Solid Earth, 2014, 5. 313 —326.

[6] Hawthorne ] B. Model of a kimberlite pipe [J]. Physics and
Chemistry of the Earth, 1975, 9. 1 -15.

[7] TFoulger G R. Plates vs Plumes: A Geological Controversy [ M.
Wiley-Blackwell, 2010. (ISBN 978 -1 -4051 -6148 —0)

[8] Francis Don, Patterson Michael. Kimberlites and aillikites as
probes of the continental lithospheric mantle [ J]. Lithos.
2009, 109(1 -2). 72 - 80.

[9] David S G Thomas, Goudie Andrew (eds.) The Dictionary of
Physical Geography [ M]. Oxford: Blackwell, 2000 301. (IS-
BN 0-631-20473-3)

[10] Barnett W, et al. How Structure and Stress Influence Kim-

berlite Emplacement [C]. In; Pearson D, Graham et al. (ed-

itors). Proceedings of 10th International Kimberlite Confer-



458

o B

M 2019 4F

[11]

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

ence, V 2, Springer, 2013: 63. (ISBN 978 -81-322-1172
-3)

Tom E Nowicki, Rory O Moore, John J Gurney, Mike C
Baumgartner. Diamonds and Associated Heavy Minerals in
Kimberlite; A Review of Key Concepts and Applications [C]
// [ Developments in Sedimentology] Heavy Minerals in Use,
2007, V 58 || Chapter 46 1235 - 1267.

Kamenetsky V S, Kamenetsky M B, Sharygin V V. Faure
K. Golovin A V. Chloride and carbonate immiscible liquids at
the closure of the kimberlite magma evolution (Udachnaya
East kimberlite, Siberia) [J]. Chemical Geology, 2007, 237
384 -400.

Nielsen T F D, Sand K K. The Majuagaa kimberlite dike,
Maniitsoq region, West Greenland: Constraints on an Mg-
rich silicocarbonatitic melt composition from groundmass min-
eralogy and bulk compositions [J]. Canadian Mineralogist,
2008, 46. 1043 —1061.

Brett R C, Russell J K, Moss S. Origin of olivine in kimber-
lite; Phenocryst or impostor [J]. Lithos 2009, 112, Supple-
ment 1. 201 —212.

Patterson M, Francis D, McCandless T. Kimberlites: Mag-
mas or mixtures [J]. Lithos, 2009, 112; 191 —200.

Arndt N T, Guiteau M, Boullier A M, Le Roex A, Tommasi
A, Cordier, Sobolev A. Olivine and the Origin of Kimberlite
[I]. Journal of Petrology, 2010, 51: 573 —602.

Edwards C B, Howkins J B. Kimberlites in Tanganyika with
special reference to the Mwadui occurrence [J]. Econ Geol,
1966, 61: 537 =554,

Clement C R, Skinner E M W. A textural genetic classifica-
tion of kimberlites [J]. Transactions of the Geological Socie-
ty of South Africa, 1985: 403 —409.

Gurney J J, Zweistra. The interpretation of the major ele-
ment compositions of mantle minerals in diamond exploration
[J]. Journal of Geochemical Exploration, 1995, 53. 293 —
309.

Mitchell R H. Kimberlites, Orangeites, and Related Rocks
[M]. Boston, MA: Springer US, 1995. (ISBN 1461519934)
Nixon H. The morphology and nature of primary diamondif-
erous occurrences [ J]. Journal of Geochemical Exploration,
1995, 53: 41 -"71.

Erlich E I, Dan Hausel W. Diamond Deposits, Society for
Mining, Metallurgy, and Exploration [ M]. 2002. 74 — 94.
(ISBN 0 -87335-213-0)

Lenaz D, Princivalle F. The crystal chemistry of detrital chromium
spinel from the southeastern Alps and Outer Dinarides: The
discrimination of supplies from areas of similar tectonic set-
ting [J]. The Canadian Mineralogist, 2005, 43(4).: 1305 —
1314.

Chalapathi Rao N V, Lehmann B, Mainkar D, Panwar B K.
Diamond-facies chrome spinel from the Tokapal kimberlite,
Indravati basin, central India and its petrological significance

[J]. Mineralogy and Petrology, 2012, 105(3 —4). 121 -

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[36]

[37]

133.

Claire E Bucholz, Oliver Jagoutz, Jill A VanTongeren, et al.
Oxygen isotope trajectories of crystallizing melts: Insights
from modeling and the plutonic record [J]. Geochimica et
Cosmochimica Acta, 2017, 207 154 — 184.

Menzies M. Kimberlite Occurrence and Origin: A Basis for
Conceptual Models in Exploration [J]. Mineralogical Maga-
zine, 1986, 50, issue 357 544 — 544,

Jaques A L, Hall A E, Sheraton ] W, Smith C B, Sun S S,
Drew R M, Foudoulis C, Ellingsen K. Composition of crys-
talline inclusions and C isotopic composition of Argyle and El-
lendale diamonds [C]. In: Ross J. (Ed.). Kimberlites and
Related Rocks, 2 Geological Society of Australia, Special
Publication, 14 Blackwell Perth.,
1989. 966 —989.

Scientific Publications.,

Meyer H O A. Chrome pyrope: an inclusion in natural dia-
mond [J]. Science, 1968,160; 1446 —1447.

Sobolev N V, Lavrent’yev Y G, Pokhilenko N, Usova L. V.
Chrome — rich garnets from the kimberlites of Yakutia and
their para geneses [ J|. Contrib Mineral Petrol, 1973, 40: 39
-52.

Gurney J J, Switzer G S. The discovery of garnets closely re-
lated to diamonds in the Finsch pipe, South Africa [J]. Cont-
rib Mineral Petrol, 1973, 39. 103 - 116.

Gurney J J. A correlation between garnets and diamonds in
kimberlites [C]. In: Glover J E, Harris G. (Eds.). Kim-
berlite Occurrence and Origin: A Basis for Conceptual Models
in Exploration. Geology Department and University Exten-
sion, University of Western Australia, Publication, 8.
Blackwell Scientific Publications, Perth, 1984 143 — 166.
Griitter H S, Gurney J J, Menzies A H, Winter F. An upda-
ted classification scheme for mantle derived garnet, for use by
diamond explorers [J]. Lithos, 2004, 77 841 - 857.
Griitter H S, Latti D, Menzies A H. Cr saturation arrays in
concentrate garnet compositions from kimberlite and their use
in mantle barometry [J]. Journal of Petrology, 2006, 47:
801 - 820.

Sobolev N V, Lavrent’yev Y G. Isomorphic sodium admix-
ture in garnets formed at high pressures [J]. Contributions to
Mineralogy and Petrology, 1971, 31: 1 -12.

Gurney J J. Moore R O. Geochemical correlations between
kimberlitic indicator minerals and diamonds, Diamonds: Ex-
ploration, Sampling and Evaluation [ C]. Proceedings of a
short course presented by the Prospectors and Developers As-
sociation of Canada, 1993, 147 and 149 —171.

McCandless T E, Gurney J J. Sodium in garnet and potassi-
um in clinopyroxene: criteria for classifying mantle xenoliths
[C]. In: Ross J. (Ed.). Kimberlites and Related Rocks, 2
Special Publication, 14
Blackwell Scientific Publications, Perth, 1989. 827 - 832.

Geological Society of Australia,

Danchin R, Wyatt B A. Statistical cluster analyses of garnets

from kimberlites and their xenoliths [C]. Kimberlite Sympo-



Fek HEIMW

TRE - VURY b ET Y KIM W80 07 2 fE X

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

Abstract ;

sium ]| , Cambridge, U K, 1979.: 22 - 27.

Haggerty Stephen E. The chemistry and genesis of opaque
minerals in kimberlites [ J]. Physics and Chemistry of the
Earth. 1975, 9. 295 - 307.

Schulze D J. Origins of chromium and aluminous spinel mac-
rocrysts from kimberlites in southern Africa [J]. The Cana-
dian Mineralogist, 2001, 39(2): 361 —376.

Roeder P L, Schulze D J. Crystallization of groundmass spi-
nel in kimberlite []J]. Journal of Petrology, 2008, 49(8):
1473 - 1495.

Sobolev N V. Deep-seated inclusions in kimberlites and the
problem of the composition of the upper mantle [J]. No-
vosibirsk, 1974, 183: 1 - 38.

Griffin W L, Ryan C G, Gurney J J. Sobolev NV, Win T T.
Chromite macrocrysts in kimberlites and lamproites: Geo-
chemistry and origin [C]. In: Meyer H O A, Leonardos O
H. (eds). Kimberlites, Related Rocks and Mantle Xeno-
liths. Brasilia: CPRM, 1994. 366 —377.

Meyer H O A, Boyd F R. Composition and origin of crystal-
line inclusions in natural diamonds [J]. Geochimica et Cos-
mochimica Acta, 1972, 36. 1255 -1273.

#IRAE . JISUME. R E SR A s R 0 bR BRI B H 4R
B LT sl 1980(4) : 284 - 301.

Wyatt B A, Baumgartner M, Anckar E, Griitter H S. Com-

positional classification of "kimberlitic" and "non-kimberlitic"

[46]

[47]

[48]

[49]

[50]

[51]

ilmenite [J]. Lithos, 2004, 77 819 — 840.

Robles-Cruz S, Watangua M, Isidoro L., Melgarejo J. Con-
trasting compositions and textures of ilmenite in the Catoca
kimberlite, Angola, and implications in exploration for dia-
mond [J]. Lithos 2008, 112; 966 — 975.

Nimis P. The pressures and temperatures of formation of dia-
mond based on thermobarometry of chromium diopside inclu-
sions [ J]. Canadian Mineralogist, 2002, 40, 871 — 884.
Nimis P, Alberto Zanetti, Isabel Dencker, et al. Major and
trace element composition of chromian diopsides from the Za-
gadochnaya kimberlite ( Yakutia, Russia): Metasomatic
processes, thermobarometry and diamond potential [ ] ].
Lithos, 2009 112(3-4): 397 —412.

Cookenboo H O, Griitter H. Mantle-Derived Indicator Min-
eral Compositions as Applied to Diamond Exploration [C]. In
Proceedings of Exploration 07 Fifth Decennial International
Conference on Mineral Exploration" edited by B Milkereit,
2007 183 - 200.

Quirt D H. Cr-diopside (clinopyroxene) as a kimberlite indi-
cator mineral for diamond exploration in glaciated terrains
LCl.
Saskatchewan Geological Survey, Sask. Industry Resources,
Misc. Re: 2004 - 4.2, CD-ROM, Paper A -10, 14.

T THRBE AR NS ] TR, 1992(3): 195
-202.

In Summary of Investigations 2004, Volume 2,

KIM methods of heavy minerals in sediment and the

significances to mineral resources prospecting

DING Yi, YANG Xianzhong
(Nanjing Center , China Geological Survey . Nanjing 210016, China)

Sampling of heavy placer minerals in stream sediments is still one of the main methods for

tracing ore bodies or their host rocks. However, there are many interfering bodies in diamond prospec-

ting, such as the dispersed halo of magnesium-aluminite, chromite, ilmenite and diopside, whic are asso-

ciated with diamond in kimberlite, centered on kimberlite. The collection and analysis of KIM in drainage

sediments can effectively eliminate interfering bodies, and get closer and closer to the real goal.
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